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Series Editors’ Foreword

Research on workplace learning is a steadily growing field of educational inquiry, 
and this volume provides an overview of current research approaches that seek to 
explore and understand daily working life as a source for learning in and for the 
initial or ongoing development of occupational practice. Enterprises have to respond 
effectively to a range of kinds and qualities of challenges to their viability, for exam-
ple digitalization, climate change, and globalization of markets. Employees, there-
fore, need to adapt to the changing requirements of their workplaces, which can be 
addressed through activities and interactions at the individual, work team, organiza-
tional and societal levels. So, there is a need to understand how best these activities 
and interactions can support, guide and extend working-age adults’ working 
knowledge.

As the development of employment is difficult to predict and requirements of 
workplaces may widely differ, vocational education and training can only provide a 
solid basis for employability, including being adaptable within occupational path-
ways. Given the workplace-specific and dynamic requirements for occupational 
performance, it follows that learning associated with those requirements needs to 
include effective workplace experiences, and these have become the crucial means 
to enable employees as well as enterprises to adapt to the developments of work-
ing life.

So far, there is no singular and clear pattern of workplace learning research. 
Instead, there is a range of different paradigms, theories, methods and procedures to 
be aligned with the specific questions or goals to be found.

This volume introduces such a range of approaches, paradigms and procedures 
to provide insights into current research goals and practices, and across a range of 
occupations. The alignments of these contributions are relevant for educational, 
psychological, sociological and economic disciplines, and the focus of this volume 
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is clearly on educational research. They comprise contributions that offer quite dis-
tinct views on workplace learning, but also encompass a range of aspects and 
approaches to this growing field of inquiry.

Griffith University Stephen Billett 
Brisbane, Australia

University of Regensburg Hans Gruber 
Regensburg, Germany

Paderborn University Christian Harteis 
Paderborn, Germany
July 2021

Series Editors’ Foreword
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Preface

Workplace learning has become an important field of educational research, it has 
developed in an impressive but also quite heterogeneous way. Additionally, it has 
developed to become one of the major topics of public discourses, as technological 
and economic developments transform the workplaces continuously and partly dra-
matically. Of course, workplaces have always been subject to changes and required 
workers to actualize their knowledge and skills (Billett, 2009). However, the speed 
of changes and the extent of transformation has increased. Thus, formal vocational 
education and training can only provide a solid foundation to prepare workers to 
cope with future changes in a self-directed way, because formal training formats 
that cover up-to-date cutting-edge developments mostly do not exist. Workplace 
learning, thus, is a major resource for workers on the one hand to maintain their 
expertise and employability. On the other hand, it is a major resource for companies 
to maintain their economic competitiveness.

In educational research, the first interest in workplaces arose with criticism of 
formal education at schools, which was believed often to end up in inert knowledge. 
It was Resnick (1987) who emphasized the (supposed) advantage of learning out-
side schools (i.e. mainly at work) that supports the development of knowledge that 
enables us to solve practical problems. In that perspective, educational research 
focused on workplaces in order to improve formal learning settings, e.g. at schools. 
However, in the 1990s, the concepts of business management transformed from an 
emphasis on formal structures (i.e. division of labour in the sense of scientific man-
agement) towards an emphasis on informal structure that increased workers’ degrees 
of freedom and (permanent) change of work demands. With this development, edu-
cational research started to consider workplaces themselves as learning environ-
ments (e.g., Billett, 2001). From this time on, educational research on workplace 
learning started to evolve. It can be considered, thus, as quite a young field of 
research that is steadily growing (Gruber & Harteis, 2011).

This book started from the observation by the editors that while an overview of 
the theoretical and practical developments in the field has been documented earlier 
(cfr. Dochy et al., 2011; Malloch et al., 2011) a book with a focus on the state-of-the 
art of the research on workplace learning seemed to be lacking so far. However, 
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such a book should be of interest for researchers in the field as well as for teaching 
educational university programs aside from the area of schoolteacher preparation.

Since all of the editors of this book have been (or still are) coordinators of the 
special interest group on learning and professional development of the European 
Association for Research on Learning and Instruction, we started to invite research-
ers in this research community with the Proposal to write a chapter in which they 
would develop their view on the state of the art of the research on their specific 
topic. In order to end up with a broad overview and to reflect workplace reality, we 
made a distinction between three ‘levels’ that shape preconditions and practices of 
workplace learning: research with a focus on the individual learner, research with a 
focus on team learning and research with a focus on the organization or even beyond. 
For each ‘level’ we invited on the one hand a range of junior and mid-career 
researchers in the field to write a chapter on their particular area of research. On the 
other hand, we invited senior researchers whom we asked to write a chapter that 
could reflect the past, present and future of workplace learning from the perspective 
of the individual, team or (cross)organisational level. By that, the book aims at 
reflecting the well-established discussion on the interferences between individual, 
social and material contributions to workplace learning.

In detail, this book comprises the following contributions: Part I focuses on the 
individual level and presents research on very different, specific individual contribu-
tions to workplace learning:

• Michael Goller and Susanna Paloniemi discuss the construct of agency that is 
often the object of workplace learning research. They provide an overview of 
conceptual discussions and empirical research on (work) agency.

• Katja Vähäsantanen focuses on professional identity as a crucial personal char-
acteristic that is permanently negotiated through work practices but is necessary 
for individual contribution to cope with changes at workplaces.

• Andreas Rausch, Johannes Bauer and Michael Graf review research on learning 
from errors at work. They provide an overview of empirical studies and provide 
a distinction of different incidents that can be called errors.

• Nané Kochoian, Isabel Raemdonck and Mariane Frenay present a review of the 
literature based on 47 articles in which they discuss how learning motivation and 
training motivation in workplace settings are conceptualized and measured.

• Irene T. Skuballa and Halszka Jarodzka focus on the applied contributions of eye 
tracking research to expertise development in the domain of teaching.

• Laura Pylväs, Junmin Li and Petri Nokelainen discuss research on personal 
growth which is considered as a construct that describes individual development 
over lifespan and integrates different psychological and sociological approaches.

• Stephen Billett’s chapter provides a broader overview of research on the indi-
vidual contributions on workplace learning.

Part II concentrates on the team level and reflects on different particular perspec-
tives of analysing team related workplace learning processes:

Preface
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• Sara Van Waes and Kaisa Hytönen interpret teams as a set of social relations and 
introduce social network analysis as a tool for the investigation of learning at 
work within teams.

• Piet van den Bossche, Catherine Gabelica and Mieke Koeslag-Kreunen intro-
duce a model of team learning and explore processes and states, in order to sug-
gest curial issues for further research.

• Maaike D. Endedijk and Katrien Cuyvers study the issue of self-regulation in the 
social context of workplaces. They develop three avenues for future research that 
refer to the dynamic situation at workplaces.

• Dominik Froehlich and Katerina Bohle Carbonell discuss theoretical notions of 
team learning on the level of embeddedness of teams, the team itself and its 
members. Additionally, they explore methodological issues of analysing team 
learning on these levels.

• Regina H. Mulder discusses wider issues of team-learning research that aims at 
covering the complex setting of team learning between individual, social and 
material circumstances.

Part III covers chapters that refer to the level of organizations or even beyond, 
e.g. educational systems:

• Viola Deutscher and Esther Winther explore the assessment of vocational com-
petences and argue the importance of valid and reliable measurement instruments.

• Allison Littlejohn and Viktoria Pammer-Schindler describe trends and chal-
lenges of technology-enhanced professional learning, e.g. approaches of aug-
mented reality and virtual learning environments.

• Stefanie Zutavern and Jürgen Seifried discuss opportunities and challenges of 
vocational education and training. They consider VET as important preparation 
for learning at workplaces that underlie rapid changes.

• Eva Vermeire, Nele De Cuyper and Eva Kyndt conducted a systematic review of 
36 papers investigating the transition from school to work and reveal deficits in 
the preparation of students for this transition.

• Karl-Heinz Gerholz and Bernd Gössling focus on the apprenticeship system in 
Germany and discuss the recognition of work experience within the context of 
vocational education and training.

• Christian Harteis explores the digital transformation of workplaces and discusses 
challenges for work-related learning processes.

• Päivi Tynjälä, finally, introduces concepts of organizational learning and empha-
sizes the importance of a supporting learning culture within enterprises.

As the different contributions to this book reveal, there is so far neither a consen-
sus on the most important theoretical concepts nor does a dominating approach of 
investigating workplace learning exist. The area is still a growing field, and due to 
the development of software and hardware, there is also a growing field of research 
methodologies as well as a growing area of workplace learning support. Consensus 
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seems to be, however, that formal education and training cannot fully anticipate 
future development and challenges. Depending on the employment section (e.g., 
industry, service, trade), different developments have to be observed: There is the 
continued progress of technology and competition which lead to changes at the 
three levels discussed in the chapters of this book. Additionally, there is no common 
level of maturation to be observed in enterprises. The state of development depends 
on many influences and differs between company A in country X and company B in 
country Y, even if both companies work in the same economic area. Hence, research 
on workplace learning may analyse traditional work activities as well as activities 
that are enhanced by new technological devices. The foci of workplace learning 
research, thus, are quite different.

Considering the chapters in this book, it also becomes clear that there are quite 
different conceptualizations and operationalizations of (workplace) learning. Firstly, 
the chapters differ in the considerations of presages, processes or products of work-
place learning – s.f the PPP-model of workplace learning (Tynjälä, 2013) or the 
integrated iPPP-model of workplace learning (Gruber & Harteis, 2018). Some of 
them choose quite a near focus and a very selective operationalization, some of 
them choose a broader focus on a variety of work activities, some of them analyse 
work practices, some of them aim at improving the assessment of learning out-
comes, and some of them discuss the broader frame of the system of vocational 
education. Additionally, the chapters apply different methods of gathering and ana-
lysing data.

Hence, the major contribution of this book is that it sketches the current state of 
development in the area of educational research on workplace learning, and in doing 
so reveals the rich variety of insights in the area. As such, as editors, we hope that it 
provides prospects and inspiration for future research.

Paderborn, Germany Christian Harteis

Antwerp, Belgium David Gijbels 

Antwerp, Belgium Eva Kyndt
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Chapter 1
Agency: Taking Stock of Workplace 
Learning Research

Michael Goller and Susanna Paloniemi

Abstract This chapter presents a discussion of the concept of agency. Agency is 
understood as a multifaceted construct describing the idea that human beings make 
choices, act on these choices, and thereby exercise influence on their own lives as 
well as their environment. We argue that the concept is discussed from three differ-
ent perspectives in the literature—transformational, dispositional, and relational—
that are each related to learning and development in work contexts. These 
perspectives do not reflect incompatible positions but rather different aspects of the 
same phenomena. The chapter also offers an avenue of insight into empirical studies 
that employ agency as a central concept as well as discussions about concepts that 
closely overlap with ideas of human beings as agents of power and influence.

Keywords Agency · Workplace learning · Professional development · Proactivity · 
Self-direction

1.1  Introduction

In a rather broad and general sense, the concept of agency refers to something or 
someone having the capacity and the willingness to cause something else (Schlosser, 
2015; Shanahan & Hood, 2000). The causing entity is referred to as an agent, and, 
within the social and educational sciences, this agent is usually a human being. In 
other words, within these scholarly fields, the concept of agency subsumes the 
notion that “human beings are agents of influence and power who are able to cause 
things and to bring about change” (Goller, 2017, p. 1). Based on this working defini-
tion, agency is related to the making of decisions and choices of human beings as 

M. Goller (*) 
Institute of Educational Science, Paderborn University, Paderborn, Germany
e-mail: michael.goller@upb.de

S. Paloniemi 
Department of Education, University of Jyväskylä, Jyväskylä, Finland

© Springer Nature Switzerland AG 2022
C. Harteis et al. (eds.), Research Approaches on Workplace Learning, 
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https://doi.org/10.1007/978-3-030-89582-2_1
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well as their attempts to exercise control over their own lives, along with their physi-
cal and social contexts (Emirbayer & Mische, 1998; Eteläpelto et al., 2013).

Within discourses about workplace learning and professional development, 
notions of agency have been quite prevalent in the last few years (Goller & 
Paloniemi, 2017; Tynjälä, 2013). The concept has been assumed to have explana-
tory power to further our understanding of how and why individuals learn within or 
for purposes related to professional contexts. On the one hand, agency is used to 
explain how individuals affect their own learning and developmental processes by, 
for instance, purposefully directing their attention or by actively creating opportuni-
ties for professional advancement. On the other hand, the concept describes more a 
relational factor that mediates between the individual and the environment. From 
this perspective, human agency shapes how individuals interact and engage with the 
affordances provided by the environment. Taken together, it might not be surprising 
that the concept appeals to many scholars. In a certain sense, the notion of agency 
seems to explain and shed light on the individual’s role within learning and devel-
opmental processes in relation to more structural factors of the environment, includ-
ing workplace characteristics or the nature of the work as such.

Most of the agency-related discussions are theoretical and frequently quite 
abstract. In addition, many authors use the concept in different ways; therefore, the 
idea of agency has not stood uncontested. Some scholars have questioned its explan-
atory power because of vague descriptions. Moreover, whether the concept of 
agency can be meaningfully and usefully employed in empirical research has been 
challenged (Goller, 2017; Mulder, 2014). Nevertheless, ideas related to agency have 
inspired a range of scholars to conduct empirical studies. So far, the majority of 
these efforts have been qualitative in nature (e.g., Bryson et al., 2006; Smith, 2006; 
Wall et al., 2017). However, in recent years, a range of authors have also attempted 
to operationalise the concept and subsequently conducted further studies that 
employ hypothesis-testing methods (e.g., Goller, 2017; Vähäsantanen et al., 2019b). 
These relatively recent developments offer new insights into the place of empirical 
research within discussions about agency and workplace learning.

In this chapter, we aim to present a short overview and reflection on the recent 
discussions about agency1 in relation to workplace learning and professional 
development. In the next section, the different meanings of agency within this body 
of literature are explored. There follows a section illustrating relevant examples of 
empirical studies that explicitly use agency as a central concept in researching 
workplace learning and development. Next, other concepts and constructs that are 

1 In this chapter, we use the term agency to subsume all ideas that have been discussed elsewhere 
under the labels of professional agency, work agency, personal agency, human agency, individual 
agency, or epistemological agency (see Billett, 2006; Edwards, 2005; Eteläpelto et  al., 2013; 
Goller, 2017; Harteis & Goller, 2014; Smith, 2017). In this way, we can discuss the whole range of 
literature pertaining to agency in the context of learning and development at and for work without 
being too narrow or exclusive. At the same time, however, we decided to focus our discussion only 
on agency as an individual-level phenomenon, meaning that studies describing agency primarily 
from a collective perspective have been excluded (see also Edwards, 2005, 2009, 2010; Edwards 
& Mackenzie, 2005).

M. Goller and S. Paloniemi
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used in researching notions of agentic individuals and behaviours in working-life 
contexts are discussed in relation to agency. The chapter closes with a summary 
pointing out open questions and research gaps that are still to be tackled.

1.2  Agency as an Abstract and Multifaceted Concept

As foreshadowed above, the concept of agency has been used in a multitude of dif-
ferent ways. While some authors use agency to describe actors’ choices and actions 
as well as the consequences of these activities, others use the concept to express the 
underlying dispositions and features that allow individuals to make such choices 
and to engage in actions based on these choices (see, e.g., Goller & Harteis, 2017). 
Thus, within the educational field, agency has mainly been understood as an indi-
vidual feature (i.e., something people have) or as behavioural action (i.e., something 
people do) (Paloniemi & Goller, 2017). Consequently, some authors conceptualise 
agency as a mainly individual-level phenomenon, while others use it to describe 
collective and collaborative actions. This diversity of meanings attached to the con-
cept of agency can mainly be traced back to the diverse theoretical frameworks 
different authors have adopted (e.g., sociocultural vs. cognitive; see Eteläpelto, 2017).

The aim of this section is to structure the agency discussion around three main 
perspectives that include and expand on the aforementioned distinction between 
agency as an individual feature and a behavioural action: (a) agency as a transfor-
mational phenomenon, (b) agency as a disposition, and (c) agency as a relational 
phenomenon. We herein draw heavily both on our own ideas published elsewhere as 
well as on prior writings of other authors (Damşa et  al., 2017; Eteläpelto et  al., 
2013; Paloniemi & Goller, 2017).

The three perspectives on agency are illustrated in Fig. 1.1. The perspectives are 
to be understood as analytical accounts that must be interpreted as neither mutually 
exclusive nor incompatible. Instead, we perceive them as variations of the same 
main idea which are conceptualised from different perspectives and which can be 
well integrated (see also Damşa et al., 2017; Goller, 2017; Goller & Harteis, 2017). 
Both the relational as well as the dispositional perspectives answer the questions of 
why and how intensively individuals engage in agentic efforts that are discussed 
within the transformational perspective. The relational perspective emphasises 
more strongly that agency is deeply embedded and rooted in sociocultural practices. 
The dispositional perspective, while acknowledging the high relevance of contex-
tual factors, places a more intense focus on individual factors that explain both the 
intentionality and the intensity of human agency. After a more detailed conceptual 
description of these three perspectives in Sects. 1.2.1 through 1.2.3, there follows a 
combined discussion on how agency is related to professional learning and develop-
ment in Sect. 1.2.4.

1 Agency: Taking Stock of Workplace Learning Research
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Fig. 1.1 Three perspectives of agency

1.2.1  Transformational Perspective

From this perspective, agency is directly related to change initiated by an actor. 
Individuals that exercise agency try to make a difference by actively shaping their 
life circumstances, by making a difference in the status quo, or by taking stances 
against undesirable conditions. As noted by Damşa et al. (2017), such efforts are 
strongly future-oriented since they aim to change a current state to bring about some 
anticipated future situation. Emirbayer and Mische (1998) describe this transforma-
tional perspective in their projective dimension of agency, as do Hitlin and Elder 
(2007b) in their life-course agency construction.

Transformational efforts initiated by an actor can either be directed towards the 
individual her/himself or the individual’s environment, including other external 
actors (Harteis & Goller, 2014). Agency that is directed towards the individual sub-
sumes all activities in which the actor attempts to purposefully shape her/his own 
career, deliberately pursue her/his own learning activities, or actively negotiate her/
his own identity. Typical examples are workers who actively seek feedback on their 
job performance to further their development (e.g., Harwood & Froehlich, 2017) or 
incumbents who negotiate with their supervisors about potential training opportuni-
ties (e.g., Evans & Kersh, 2006). Another example is a worker’s active reflection 
about her/his work attitudes or beliefs that might result in a change of work behav-
iour in the future. However, workers might also engage in active reflection that 
strengthens their identity in the future. Instead, agency that is directed towards the 
environment includes all efforts in which individuals actively aim to change the 
situational or social circumstances of their work. For instance, incumbents might 
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develop or transform current work practices or address social tensions at work. At 
the same time, this facet of agency might manifest itself when individuals deliber-
ately assume responsibility for others.

Discussions relating to the transformational perspective always conceptualise 
agency as something that an individual does, either overtly, as visible behaviour, or 
latently, in the sense of mental actions (Goller & Harteis, 2017). In any case, trans-
formational agency requires individuals to invest effort and to make choices in 
favour of the activity in question. In addition, individuals need to exhibit persever-
ance in the face of problems and difficulties. Such obstacles may be a direct conse-
quence of situational and contextual constraints. This emphasises that workplaces 
are not uncontested settings; it would be too simplistic to assume that individuals 
are effortlessly able to change existing circumstances or to create as yet non- existent 
learning opportunities. In other words, transformational agency stands independent 
of neither sociocultural nor material context factors. While some of these factors act 
as constraints that hinder individuals from taking charge of their lives, others 
actively support individuals’ transformational efforts. For instance, work environ-
ments that are characterised by an organisational culture that is open to suggestions 
for change are much more likely to support any type of transformational agency 
compared to work environments that are less flexible and more conservative. Such 
organisational cultures are the product of not only leadership that signals to employ-
ees that agentic behaviour is accepted or even desired but also collegial support and 
trust that ensure the safety to engage in agentic actions that might somehow be risk 
related.

1.2.2  Dispositional Perspective

Scholars that adopt a dispositional perspective conceptualise agency as a disposition 
(e.g., Bryson et al., 2006; Eraut, 2007; Harteis & Goller, 2014). Dispositions, in this 
context, are understood as personal features that determine the likelihood that an 
individual will adopt particular goals and engage in certain behavioural patterns 
(Dweck & Leggett, 1988). In other words, agency as dispositional concept sub-
sumes all varieties of individual-level characteristics that explain why some indi-
viduals exercise more agency than others. Agency is not characterised as something 
individuals do but rather something they are able to employ. Inherent in this per-
spective is that some individuals are able to utilise their agency to a greater extent 
than others (Hitlin & Elder, 2007a).

Harteis and Goller (2014) illustrate this notion of agency with an analytical con-
tinuum between two theoretical extrema: agentic and non-agentic individuals (see, 
for a similar conceptualisation, Little et  al., 2004; see also the early writings of 
DeCharms, 1968). While agentic individuals frequently take charge of their lives 
and attempt to control their environments, non-agentic individuals would rather 
comply with given situations. Non-agentic individuals perceive themselves first as 
a product of external forces to which they tend to react instead of taking the 
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initiative as agentic individuals would do. Along this continuum, agentic individuals 
more often engage in transformational efforts that are related to learning and devel-
opment at work than do their non-agentic counterparts.

Dispositional agency is firmly rooted in psychological theories as well as research 
on life-course development (e.g., Bandura, 2001, 2006; Fay & Frese, 2001; Parker 
et al., 2010; Shanahan & Elder, 2002). For instance, influenced by these discourses, 
Goller (2017) introduced three facets of agency that explain why some individuals 
tend to utilise their agency more than others: (a) agency competence, (b) agency 
beliefs, and (c) agency personality. Agency competence describes the ability to 
come up with goals, make decisions in favour of or against these goals, translate 
these decisions into action plans, implement these action plans in actual behaviour, 
constantly evaluate one’s own progress regarding goal achievement, and persist in 
the face of challenges and obstacles. Agency beliefs are subjective perceptions of the 
extent to which one has the abilities just described or not. Finally, agency personal-
ity is a trait-like component that can be defined as a stable and relatively situation- 
unspecific inclination to take control over one’s life and environment. Within this 
model, Goller assumes that individuals who are agentically competent, believe in 
their agency competences, and feature a strong agency personality tend to exercise 
more transformational agency than individuals without these characteristics (see 
also Goller & Harteis, 2017). Another example is the work of Raemdonck (2006), 
who introduced the notion of self-directedness and self-directed learning orienta-
tion (see also Raemdonck et al., 2014, 2017). Raemdonck assumes that some indi-
viduals differ in their inclination “to take an active and self-starting approach to 
learning activities and situations and to persist in overcoming barriers and setbacks 
to learning” (Raemdonck et al., 2014, p. 192) in the context of work. In her model, 
it is individuals with a strong self-directed learning orientation that tend to engage 
more often in agentic behaviours related to learning and development than less self- 
directed actors. Both Goller and Raemdonck present empirical findings in their 
studies that speak in favour of their theoretical presumptions.

At first glance, the dispositional perspective of agency might seem to deny the 
relevance of social, cultural, historical, and physical factors in explaining human 
behaviour. Dispositions alone seem to determine how individuals act. However, dis-
positions are not understood as having a deterministic influence on behaviour 
(Goller & Harteis, 2017). Instead, contextual factors are able to change the a priori 
probability of whether individuals exercise agency or not (Dweck & Leggett, 1988). 
While some situational contextual factors encourage individuals to take charge and 
take control, others actually discourage and prevent them from doing so. In other 
words, the situation can either afford or constrain human agency to a certain extent 
(see Sect. 1.2.1 as well as Elder & Shanahan, 2007; Shanahan & Hood, 2000). For 
instance, work environments that provide sufficient discretion make it much easier 
for agentic individuals to act out their agency dispositions, while situations that do 
not afford much autonomy may hinder even the most agentic individuals from exer-
cising their agency traits. In a similar vein, social support and an atmosphere of trust 
can be perceived as moderators that help individuals to actualise their agentic 
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dispositions. For a more detailed discussion of possible context factors that influ-
ence individuals to act agentically, see Goller (2017) as well as Goller and 
Harteis (2017).

1.2.3  Relational Perspective

From this perspective, agency is conceptualised as an analytical tool that helps in 
further understanding the interaction between individuals and their contexts. To be 
more concrete, agency is understood as a mediator that bridges the realm of the 
person and the domain of the context it is embedded in (Damşa et al., 2017). The 
concept thereby facilitates further understanding of how individuals interact with 
their environment and how the environment is perceived by individuals.

An important assumption of the relational perspective is that individuals differ in 
the unique experiences they undergo during their lives. As a result of different life- 
courses and their cognitive legacies, each individual develops idiosyncratic values, 
goals, interests, beliefs, ideologies, and attitudes that manifest themselves in their 
personal identity as well as their sense of self (Billett, 2001, 2006; Billet & Smith, 
2006; see also Vähäsantanen, Chap. 2, in this volume). It is exactly this personal 
identity or sense of self that determines how individuals construe external stimuli 
(i.e., how they make sense out of them) and how they engage with (i.e., how they 
react to) social suggestions they encounter (Billett & Smith, 2006). However, this 
mediation is by no means a passive process. Individuals are active agents that have 
the power to determine the degree to which they interact with their environment and 
with what level of intensity. At the same time, Billett and colleagues still acknowl-
edge the role of social experiences in explaining individuals’ behaviour. While con-
ceding that the social sphere does, indeed, affect individuals, they emphasise that 
“social suggestions are never complete or comprehensive enough” (Billett & Smith, 
2006, p. 145) to fully determine how individuals engage with their environment and 
that agency always plays a role. It follows that in writings that adopt a relational 
agency perspective, individual and social accounts are considered to be intricately 
intertwined and never fully separable.

This kind of thinking has been thoroughly incorporated into Eteläpelto et  al.’ 
(2013) subject-centred sociocultural approach to professional agency. This 
approach conceptualises professional agency as “practised when individuals exert 
influence, make choices and take stances that affect their work and their profes-
sional identity” (p. 61). Agency is strongly intertwined with professional identity, 
and individuals’ experience, knowledge, and competencies are understood as 
resources for exercising agency in the context of sociocultural resources and cir-
cumstances at work. This implies the relational nature of agency in that individuals 
are interacting with and within specific contexts (see also Imants & Van der Wal, 
2019). Although the authors conceptualise agency and social contexts as analyti-
cally separate entities, they understand them as mutually constitutive in the sense 
employed by Billett (2006). Overall, the relational approach to agency 
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acknowledges the intertwined relation between the (agentic) individual and the 
social (structures), which shapes its discussion of this core relationship in learning 
and professional development.

1.2.4  Agency and its Relationship to Workplace Learning 
and Professional Development

It remains to explain how agency is related to workplace learning and professional 
development. For this purpose, Billett’s (2001, 2006) co-participation model is 
appropriate and useful. The model explores the interdependence of work practices 
as well as individuals’ participation in these practices. Billett assumes that opportu-
nities for learning and development at work arise when employees engage in goal- 
directed work activities such as problem-solving and social interactions that are 
constituent of a certain workplace (see also Hager, 2013). Such activities are power-
ful means of learning and development because they have the potential to lead to 
cognitive adaptations (see, e.g., Anderson, 1982, 1993; Boshuizen & Schmidt, 
1992, 2008; Gruber, 1999; Kolb, 1984; Kolodner, 1983). Other opportunities to 
construct knowledge and skills relevant for work can arise through employees’ 
engagement in more formal learning activities such as training (see also Goller, 
2017). However, it is not only opportunities afforded by the work environment that 
explain learning and development. In Billett’s model, employees are not understood 
as passive entities that are subjugated by their social context and, therefore, just 
reactively engage with what is afforded to them at work. Instead, Billett suggests 
that employees, through exercising agency, actively decide how to interact with 
their environment. They are, at least in a certain sense, able to select the opportuni-
ties they want to use as well as how to mentally and overtly engage with the demands 
of their work.

On a quite fundamental level, employees decide—based on their values, goals, 
interests, beliefs, ideologies, and attitudes—how much attention they will direct 
towards certain work phenomena and how they will respond to them (Billett, 2004, 
2006, 2011). Responses might vary from completely ignoring or even rejecting 
what is suggested by the workplace to fully engaging in the activities that are 
afforded to them. For instance, Gustavsson (2007) found that paper mill operators 
actively decided whether they wanted to participate in certain problem situations at 
work or not. In Gustavsson’s interviews, some of the operators argued that they 
could indeed solve certain problems but instead chose not to do so since they saw 
them as part of neither their job definition nor their work identity. In other words, 
through the exercise of agency, these workers determined how they engaged with 
their work and what experiences they could create and learn by. Similarly, Billett 
(2000) found evidence that a young recruit refused to take part in a mentoring 
scheme offered by his organisation because he did not appreciate the mentor’s guid-
ance. Again, it was the recruit’s values and beliefs that led to the active denial of the 
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help and advice afforded by his more senior colleague. Consequently, it can be 
argued that the exercise of agency determined the degree of proximal guidance the 
novice had access to and, therefore, the learning opportunities connected to it. In yet 
another study, Goller (2017) interviewed geriatric care nurses and found evidence 
that while some nurses tried actively to avoid taking part in training opportunities 
offered by their employer, others were keen participants in seminars or workshops 
since they perceived them as opportunities to develop expertise or to progress within 
the nursing home hierarchy. The latter were especially identified as employees that 
actively wanted to take charge of their professional advancement. All three exam-
ples can be explained using either the relational perspective of agency (i.e., choices 
regarding how to react to social suggestions based on their sense of self or work 
identity) or the dispositional perspective (i.e., some individuals have a stronger dis-
position to take charge of their professional lives).

Individuals, however, are capable of not only actively dealing with social sugges-
tions from their workplace but also agentically creating opportunities for learning 
and development that otherwise would not have been afforded to them (Goller & 
Billett, 2014). On the one hand, such efforts can explicitly focus on learning and 
development. For instance, employees that seek feedback and information to 
improve themselves actively create stimuli for reflection about their own perfor-
mance levels, deficits, or even their work identity, including current beliefs or atti-
tudes that would not have existed without their effort. It is these reflections that act 
as triggers for informal learning in work contexts, including the acquisition of new 
knowledge or the differentiation of existing knowledge structures (Kolb, 1984; 
Schley & van Woerkom, 2014). Similarly, individuals who succeed in negotiating 
additional training courses actively secure themselves new formal learning opportu-
nities. On the other hand, transformational agency might lead to workplace learning 
and professional development only as a by-product. For instance, workers that man-
age to craft their job actively by seeking out more interesting tasks may not actively 
pursue learning. However, they create new experiences that might result in impor-
tant insights and new knowledge. Also, individuals who attempt to change struc-
tures and processes at work create opportunities for learning and development, 
although this may not be an explicit goal of their agentic behaviour (see also Sect. 
1.4.3). Such efforts require the individual to reflect actively on work practices and 
to come up with potential solutions that address the issues perceived. It is often the 
changes that take place in work structures, tasks, and/or practices that evoke the (re)
construction and possible transformation of professional identity (e.g., Eteläpelto 
et al., 2014). Taken together, all these examples are illustrations of agency that are 
discussed from the transformational perspective.

To sum up, the concept of agency can indeed be used to explain how and why 
employees learn and develop in work contexts. Moreover, it conceptualises how and 
why employees engage with the social suggestions as well as the contextual con-
straints of their workplace. The transformational perspective describes how employ-
ees take charge of their lives and how this exercise of agency leads to cognitive 
changes that are the basis of learning and development. Both the dispositional and 
the relational perspectives explain why employees do or do not engage in such 
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transformational efforts. Despite the differences in theoretical understandings and 
approaches to agency, the scholars who employ these different perspectives all seem 
to acknowledge the relevance of agency for explaining workplace learning and pro-
fessional development processes.

1.3  Illustrations of Empirical Research on Agency 
and Workplace Learning

This section illustrates examples of current empirical studies that have used agency 
as a central concept in workplace learning research. The studies presented represent 
different conceptual as well as methodological choices with regard to investigating 
agency. One should note, however, that the studies included here are not meant to 
offer a comprehensive review of empirical research on work-related agency. Instead, 
they are selected to illustrate the current state of the research explicitly on agency 
within the workplace learning literature that has not been covered in earlier reviews 
on agency (e.g., Eteläpelto et al., 2013; Goller, 2017). These studies highlight the 
different methodological approaches adopted in research on agency as well as the 
different content arenas covered. Section 1.3.1 will concentrate on qualitative stud-
ies, while Sect. 1.3.2 will focus on quantitative studies. This separation is relevant 
since each research approach is concerned with different conceptual aims.

1.3.1  Qualitative Studies on Agency Intertwined 
with Professional Identity and Workplace Participation

The research on agency to date has mostly been qualitative in nature. This is under-
standable because of the multiple and even contesting conceptualisations of the 
phenomenon. Within these studies, agency has been investigated in different work 
domains and different settings, which has led to further compartmentalisation of the 
concept into various sub-categories that have been respectively developed and dis-
cussed. Examples of these sub-categories include identity agency, creative agency, 
and dialogical agency (Paloniemi & Goller, 2017). In many of the related studies, 
the focus is on exploring the resources for and/or the obstacles to agency—either 
individual or social—in certain work environments and conditions.

Qualitative research on agency at work has mostly approached agency from rela-
tional and transformational perspectives, focusing on individual actions within or in 
relation to work communities. As illustrated in the compilation Agency at Work 
(Goller & Paloniemi, 2017), these studies have contributed to an understanding of 
agentic work and/or learning practices in specific circumstances in the professional 
lives of individuals. Emphasis is further placed on the interplay between individual 
factors (e.g., professional competence, identity) and sociocultural affordances in the 
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workplace (e.g., leadership practices, the nature of work). In investigating agentic 
actions embedded in social circumstances at work, recent research has highlighted 
and utilised active participation in work practices and the relational nature of agency 
to explain learning and development (Paloniemi & Goller, 2017). Consequently, 
many of the studies have concentrated on examining the process of learning via 
professional identity construction or participation in work community practices in 
specific circumstances. Thus, agency is enacted within organisational work prac-
tices and in social relationships, which have a close connection to professional iden-
tity construction.

So far, the majority of the research on agency and professional learning has been 
conducted among white-collar employees, such as teachers and health care profes-
sionals. An exception is a study by Fuller and Unwin (2017), which focused on 
low-grade workers in health care. They examined the agentic dimension of work-
place participation by exploring the various ways that hospital porters developed 
and used their expertise at work to create positive occupational identities and crafted 
their jobs. The interview data revealed that the porters had become knowledgeable 
practitioners not only in their formal role of moving patients and materials but also 
when engaging in patient care work. The hospital porters conceived of caring and 
identification with the healthcare workforce as primary functions and sources of 
satisfaction in their job. Overall, the study by Fuller and Unwin (2017) illustrates 
the meaning of agency for (re)constructing identity through active job crafting, thus 
representing both relational and transformational perspectives on agency (see Sect. 
1.4.1 for a short discussion of the concept of job crafting in the context of the pro-
activity literature).

Similar to Fuller and Unwin, Pappa et al. (2017a, b) highlighted the connection 
between professional identity and agency. In their studies on content and language 
integrated learning (CLIL) teachers’ agency, the researchers adopted a holistic and 
dynamic theoretical conceptualisation of agency, placing particular emphasis on the 
professional relationships and socio-cultural environment of classrooms and 
schools. Their findings showed that teachers exercised identity agency in terms of 
both pedagogical agency (e.g., pedagogical choices) and relational agency (e.g., 
shared collegiality). Thus, identity agency was enacted as not only implementing 
autonomous and reflective actions in the classroom but also attending to one’s own 
opportunities for participation and membership in a teacher community. Without 
acknowledging the individual nature of identity (e.g., prior experience, pedagogical 
values), the researchers underlined the meaning of shared collegial practices in a 
work community, through which teacher agency was exercised. Further, autonomy, 
openness to change, teacher versatility, and collegial community were found to sup-
port teacher agency (Pappa et al., 2017a).

Adopting a relational perspective on agency, Wall et al.’s (2017) study showed 
how international students exercised agency to resist and overcome discrimination 
and deskilling during their work-integrated vocational learning. In doing so, build-
ing social networks, utilising relationships, and accessing their social capital were 
means the students used in practicing agency at their workplaces. This study empha-
sises the role of localised knowledge in helping individuals to navigate particular 
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workplace settings and structures and, thereby, to secure workplace learning 
opportunities.

Both relational and transformational perspectives can be identified in a recent 
study by Hökkä et al. (2019b). The research focused in investigating leaders’ agency 
in terms of identity agency, relationship agency, and organisation agency. The iden-
tity agency aspect focused on the ways the leaders actualised and reshaped their 
core commitments, values, ethical standards, and competencies at work. The rela-
tionship agency of the leaders was manifested in the ways they led and supported 
the work, interaction, and learning of their staff. In response to administrative issues 
and strategic instructions from the upper management, the leaders were faced with 
the need to exercise organisation agency, for example, in terms of raising productiv-
ity levels. Overall, the enactment of leaders’ agency turned out to be a multifaceted 
and emotional endeavour that was by no means solely a matter of rational 
considerations.

So far, the research on agency in working-life contexts has focused mainly on 
rational and goal-orientated actions, whereas less attention has been paid to the role 
of emotions in individuals’ agentic actions at work and in learning. The studies by 
Hökkä and colleagues (2017; 2019b) have contested the purely rational nature of 
work-related agency and emphasised a need to include emotional aspects in the 
discussion of agency at work and in learning. Hökkä and colleagues (2007; 2019b).

The above-described qualitative studies on agency and learning in work contexts 
share an understanding of agency as a relational (and partly as a transformational) 
phenomenon. Individual characteristics (i.e., experiences, values, and competences) 
have their say in the manifestations of agency at work. This is most clearly visible 
in the descriptions and discussions of identity agency. Further, the interplay between 
the individual and the social is elaborated, especially in participation in work com-
munities and the resources offered by the structural and cultural affordances of the 
workplace. In addition, the studies seem to approach workplace learning more from 
a process-orientated rather than a learning-outcome approach.

1.3.2  Quantitative Studies Exploring the Structure 
and Resources of Agency

As most studies to date have been qualitative in nature, some scholars have called 
for more quantitative research that examines how agency relates to learning and 
development using larger samples and hypothesis-testing methods (e.g., Goller, 
2017; Paloniemi & Goller, 2017). Currently, only a few studies have taken on this 
challenge in the context of workplace learning and professional development. On 
the one hand, some of them have started to develop and test measurement instru-
ments that allow the operationalisation of agency in various contexts. On the other, 
some have already tested various hypotheses partially derived from prior qualitative 
work on the relationship between agency and workplace learning.
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Vähäsantanen et al. (2019b) developed and validated the Professional Agency 
Measurement (PAM), which comprises 17 items. Professional agency was found to 
consist of three separate dimensions: (a) influencing at work (e.g., participation in 
the preparation of matters in one’s work unit), (b) developing work practices (e.g., 
active collaboration with others in one’s work unit), and (c) negotiating professional 
identity (e.g., realising professional goals in one’s work). Empirically, it was pos-
sible to show that agency indeed comprises individual actions targeting either the 
actors’ self—that is, her/his identity—or the work as such (see Sect. 1.2.1). The 
study also showed that the three dimensions of agency were closely linked to learn-
ing at work. Another study, utilising the PAM, examined how agency is related to 
employees’ hierarchical and occupational position in an organisation (Vähäsantanen 
et  al., 2019a). A multi-method study (utilising questionnaire data and semi- 
structured interviews) investigated the professional agency of academics in a 
Finnish university context. The findings showed that academics working in a leader-
ship position reported stronger professional agency, especially in terms of influenc-
ing at work, than did the participating teachers and researchers. This was especially 
the case concerning decision-making and preparation for decisions in the work 
community (i.e., a university department). On the contrary, the teachers and 
researchers assessed their possibilities of influence at work as being as good as the 
leaders’ only where limited to their own work.

Similarly, via adopting a multi-dimensional perspective on professional agency, 
Pyhältö et al. (2015) studied teachers’ professional agency and learning in school 
communities. The findings of their survey study showed that teachers’ professional 
agency as an integrative concept included five interrelated elements: (a) transform-
ing the teaching practices, (b) collective efficacy, (c) positive interdependency, (d) 
mutual agreement, and (e) active help-seeking. Teacher agency was found to be a 
central determinant in the successful transformation of a school into an active com-
munity (see also Imants & Van der Wal, 2019). However, this kind of successful 
transformation requires the construction of a collaborative learning environment 
and offering learning opportunities to individual teachers, specifically in co- 
regulating stress. The meaning of agency-supportive leadership practices has also 
been underlined in qualitative studies focusing on the meaning of leadership in 
enhancing agency and learning at work (e.g., Collin et al., 2017; Hökkä et al., 2017, 
2019a). It seems that leadership is an especially important resource in enabling 
transformational agency in work contexts.

Goller (2017) included both the dispositional and transformational perspectives 
in his study on the relationship between agency, workplace learning, and expertise 
development in the domain of geriatric care nursing. On the dispositional level, 
work agency was conceptualised via the three individual facets of agency compe-
tence, agency beliefs, and agency personality already described in Sect. 1.2.2. 
Further, agentic actions and choices (e.g., job enrichment, participation in institu-
tionalised learning activities) were seen as a result of this agency disposition and 
reflecting the transformational perspective of the concept. The study aimed to 
empirically examine a model of impact relationships between work agency, agentic 
actions, and, ultimately, professional development (i.e., expertise) using 
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hypothesis- testing methods. The findings of his study confirmed that agency as a 
dispositional phenomenon is indeed a positive predictor of transformational agentic 
actions at work. In other words, individuals that could be characterised as agentic 
engaged more often in agentic actions at work than did less agentic ones. In addi-
tion, those nurses who deliberately aimed at job enrichment and participation in 
institutionalised learning activities exhibited higher expertise compared to the 
nurses who engaged less often in deliberate agentic actions. Based on his study, 
Goller (2017) concludes that work agency as an individual feature is a predictor of 
engagement in agentic actions at work and, thus, impacts on workplace learning and 
professional development (see also Goller & Harteis, 2017).

Overall, the research examples described above indicate that agency can be stud-
ied as a multidimensional phenomenon via quantitative measurement instruments 
across professional domains and industries. In addition, the instruments provide 
promising potential to explore in greater detail the relationship between agency and 
learning at work as well as the differences in agency between individuals, profes-
sional groups, work industries, and countries. In addition, the empirical studies to 
come will provide important knowledge with practical implications aimed at foster-
ing professional learning in work contexts by supporting the agency of employees 
in various work environments.

1.4  Widening the Field: Constructs Investigating 
Similar Notions

Thus far, only literature that uses agency as an explicit and distinct concept has been 
discussed in this chapter. At the same time, however, ideas about agents that take 
control of their lives and environments are also summarised under labels other than 
agency. Indeed, within the literature, a range of concepts can be identified that con-
ceptualise similar notions. In the paragraph below, we will focus on three that are 
explicitly related to professional learning and development: (a) proactivity, (b) self- 
regulation and self-regulated learning, and (c) entrepreneurship and intrapreneur-
ship. Each of the concepts will be briefly introduced in relation to the ideas of 
agency described earlier in the chapter.

1.4.1  Proactivity

Within the organisational behaviour literature, notions of agency are discussed 
mainly under the label of proactivity at work (e.g., Crant, 2000; Grant & Ashford, 
2008; Parker & Collins, 2010; Tornau & Frese, 2013). Proactivity describes all 
kinds of behaviours of employees that are self-initiated, future-oriented, and aim to 
change either the individual her/himself or her/his situational context (Bindl & 
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Parker, 2011). A part of the proactivity literature is concerned with the identification 
and conceptualisation of different phenomena in which employees (attempt to) ini-
tiate some kind of change. For instance, voice describes the idea of employees 
actively making constructive suggestions for change at work (Van Dyne & LePine, 
1998), and job crafting subsumes all activities in which employees attempt to delib-
erately change the tasks and relational boundaries of their jobs (Wrzesniewski & 
Dutton, 2001). Other discussed phenomena are employees taking charge to initiate 
constructive change at work (Morrison & Phelps, 1999), making others aware of 
certain problems through issue-selling (Dutton & Ashford, 1993), actively seeking 
feedback about work performance or information about how to tackle work prob-
lems (Ashford & Cummings, 1983; Morrison, 1993), and deliberately engaging in 
active career planning (Parker & Collins, 2010). It follows that these ideas of proac-
tive behaviour largely overlap with the transformational perspective of agency 
described above (see Sect. 1.2.1). At the same time, however, proactivity has also 
been discussed as a personality trait (proactive personality: Bateman & Crant, 1993; 
personal initiative personality: Fay & Frese, 2001), which explains why some indi-
viduals engage more often in proactive behaviours than others. In this sense, proac-
tivity is also closely connected to the dispositional perspective of agency (see 
Sect. 1.2.2).

Besides this phenomenon-driven research, scholars interested in proactivity have 
also invested substantial effort in explaining the psychological mechanism behind 
proactive behaviours at work. Grant and Ashford (2008) proposed that all kinds of 
proactive behaviours follow a course of three phases that are related to certain cog-
nitive processes. In the first phase, individuals have to anticipate and mentally rep-
resent possible future states that are (a) different from the status quo and (b) desirable 
to bring about. These possible futures can be related to oneself (i.e., a possible 
future self; see also Cross & Markus, 1991) or one’s circumstances (i.e., the work 
environment). In the second phase, these mental representations of desired futures 
need to be translated into concrete goals as well as action plans that link those goals 
with actions and outcomes (Parker et al., 2010). In other words, planning is needed 
to come up with feasible ways to realise the desired future states. The last phase 
includes all actions that help to meet the goals envisioned in the planning phase and 
bring about the envisioned change. During these phases, individuals need to moni-
tor their own progress continually to understand the potential requirements of regu-
lating one’s own action strategies (Parker et al., 2010). In this context, reflection is 
a necessary requisite.

Ideas about proactivity have stimulated a range of empirical studies. These stud-
ies have focused mainly on the identification of individual and situational anteced-
ents of proactive behaviour as well as the consequences that result from employees’ 
exercise of proactivity (see, e.g., Goller, 2017; for an overview of this empirical 
work, see Fuller & Marler, 2009; Tornau & Frese, 2013). Most studies about the 
consequences of proactivity have investigated some measure of individual-level or 
organisational performance. Such studies suggest that the relationship between pro-
activity and performance can be theoretically explained by employees developing 
knowledge and competences due to their proactive behaviour (e.g., through 
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feedback- seeking or intensive engagement with work problems; see Frese & Fay, 
2001; Thomas et al., 2010). However, learning has not often been the focus of anal-
ysis in empirical studies investigating proactivity (see, however, Hornung 
et al., 2008).

1.4.2  Self-Regulation and Self-Regulated Learning

Theories of self-regulation are concerned with questions of how individuals set, fol-
low, and reach their own goals (Zeidner et al., 2005). In addition, attention is given 
to how “people resist temptations, effortfully persist, and carefully weigh options to 
choose the optimal course of action to reach their goals” (Baumeister & Vohs, 2012, 
p. 180) in a range of different domains (e.g., health, education, sexual behaviour). 
Agency within such theories is understood as the executive function of the self—
that is, the facet of the self that originates and controls all actions that are intentional 
and deliberate. However, self-regulation also subsumes processes in which indi-
viduals agentically resist urges, delay certain gratifications, or interrupt habitual 
responses that could prevent them from meeting pre-set goals (Baumeister & Vohs, 
2012). This is an important aspect since human beings constantly face conflicting 
goals that have to be dealt with (e.g., having a relaxing weekend vs. writing a chap-
ter for a book that is due soon). Self-regulation is also required when individuals are 
confronted with obstacles and barriers that prevent them from reaching their goals. 
In such instances, individuals need to either persist in the face of upcoming chal-
lenges or find new strategies that are adequate to deal with new problems encoun-
tered (Pintrich, 2005). In this sense, ideas of self-regulation strongly reflect the 
discussions regarding relational agency summarised in Sect. 1.2.3. Self-regulation 
explains how individuals deal with external stimuli in their environment and how 
they engage with it.

Research on self-regulation has brought forward a multitude of theories, models, 
and empirical studies (see, for an overview, e.g., Vohs & Baumeister, 2016). For 
instance, some scholars (e.g., Carver & Scheier, 1998, 2016) are interested in how 
individuals constantly adjust their actions to meet certain goals on different hierar-
chical levels. This process can be modelled using feedback loops in which an agent 
evaluates the current state of affairs in light of a desired one and adjusts her/his 
behaviour for as long as the standard of the end state is not reached (test-operate- 
test-exit model, see also Miller et al., 1960). In some models, such regulation pro-
cesses are assumed to consume physiological as well as psychological resources 
and can only be maintained as long as those resources are available (e.g., Baumeister 
& Heatherton, 1996). Exercising self-regulation (i.e., making choices, monitoring 
progress to reach a goal, and finding new strategies to bypass obstacles) can lead to 
depletion effects that impair subsequent self-regulatory efforts until the required 
resources are re-established (Maranges & Baumeister, 2016). In other words, self- 
regulation is exhausting and cannot be continued indefinitely. This might explain 
why employees intensively exercise agency in one domain but not another. Apart 
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from this resource view, differences in individuals’ self-regulation have also been 
explained by trait characteristics. Evidence exists that some people are more inclined 
to engage in self-regulation than others and that this tendency can be traced back to 
certain personality aspects (e.g., Hoyle, 2006). This facet of self-regulation overlaps 
with the dispositional perspective of agency described in Sect. 1.2.2.

Besides these general theories, self-regulation has also been explicitly discussed 
in reference to learning and development. In fact, quite a few different models have 
been developed to explain how learners regulate their learning to reach certain 
learning goals (e.g., Boekaerts, 1999, 2011; Winne & Hadwin, 1998; Zimmerman, 
2005). A unifying element of these models is that they all explicitly incorporate not 
only cognitive processes but also motivational, emotional, as well as meta-cognitive 
ones. A detailed discussion of these models, including corresponding empirical evi-
dence, is beyond the scope of the current work and can be found elsewhere 
(Panadero, 2017; Puustinen & Pulkkinen, 2001; Schunk & Greene, 2018).

1.4.3  Entrepreneurship and Intrapreneurship

Entrepreneurship and intrapreneurship are also two concepts closely related to the 
notion of agency (see, for discussions of the link between these concepts, e.g., 
Kreuzer et al., 2017; Obschonka et al., 2018). According to a rather broad definition, 
entrepreneurship describes the phenomenon of an individual investing time and 
effort to establish a new organisation that serves a certain purpose, such as offering 
products or services (Frese, 2009). The new organisation is thus not perforce profit- 
oriented and could also be non-profit. Much more relevant is that entrepreneurship 
is necessarily connected to the idea that an entrepreneur creates something new and 
therefore changes existing market conditions by detecting and seizing opportunities 
(Shane & Venkataraman, 2000). In other words, entrepreneurship is about value 
creation (Bruyat & Julien, 2001). The concept of intrapreneurship is used to describe 
any type of entrepreneurial effort conducted by employees within an existing organ-
isation (Antoncic & Hisrich, 2001; Kreuzer et al., 2017). Constituent of intrapre-
neurship is that employees generate, promote, and realise ideas that lead to changes 
and innovations of organisational practices, routines, or structures (for a discussion 
of issues of intrapreneurship under the label of innovative work behaviour, see also 
Messmann & Mulder, 2017). Both entrepreneurship and intrapreneurship require 
actors to engage in agentic performance that includes active goal setting, explora-
tion, execution and monitoring of action plans, as well as being persistent in the face 
of obstacles and challenges (Frese, 2009). Since entrepreneurship and intrapreneur-
ship always aim at the creation of something new and, therefore, often the transfor-
mation of existing circumstances, both concepts are strongly related to the 
transformational perspective of agency discussed in Sect. 1.2.1.

Entrepreneurial and intrapreneurial actions bridge the gap between organisa-
tional and individual development. Although the focus of these actions is to bring 
about change in the actors’ environments, they are also connected to individual 
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learning. On the one hand, it is the new experiences that entrepreneurs and intrapre-
neurs are exposed to during their actions, along with reflection on those experi-
ences, that open up opportunities for learning and development (Goller & Billett, 
2014; Messmann & Mulder, 2017). One the other hand, learning might be much 
more intentional. To establish new work practices within an organisation or even to 
create a novel organisation, individuals are required to understand, a priori, how a 
specific organisation or market, including all relevant stakeholders, works. In other 
words, entrepreneurs and intrapreneurs need to acquire knowledge actively that 
informs them how to initiate the intended change to be successful. Whether such 
subjective theories are helpful and correct can then be determined through experi-
ence and reflection (Frese, 2009; Messmann & Mulder, 2017).

1.4.4  Identifying the Common Theme and Explaining 
the Differences

All three concepts introduced above share a similar idea: human beings are active 
agents that take control over their selves and their environments by coming up with 
goals, weighing available options, making choices, transforming plans into action 
strategies, acting deliberately, being persistent in the face of challenges, and reflect-
ing on their own performance in the world. In other words, the three concepts exhibit 
a strong conceptual overlap with the three perspectives of agency discussed in Sect. 
1.2. Besides proactivity, self-regulation, and entrepreneurship or intrapreneurship, 
this is also true for other concepts, such as creativity (e.g., Karwowski & Beghetto, 
2019) or self-determination (e.g., Little et al., 2004). Differences exist mainly based 
on which phenomena these concepts are intended to explain, the contexts in which 
the phenomena are usually embedded, and the vocabulary used to describe the pro-
cesses behind the phenomena of interest.

Unfortunately, these concepts are only very seldom discussed under the same 
umbrella (see, however, Goller, 2017; Goller & Paloniemi, 2017). It instead seems 
that the different research branches remain largely disconnected and infrequently 
refer to one another. Of course, this is not specific to the idea of agency; rather, it 
often happens when scholars with different backgrounds are interested in similar 
phenomena (e.g., Billett et al., 2018; Bruner, 1990). Various researchers use their 
own theories and descriptors to discuss and explain the phenomena of interest to 
them (see also Eteläpelto, 2017). Such theoretical as well as terminological differ-
ences, however, then make it difficult for other scholars to find existing research and 
to relate their own ideas to it. In the worst case, this can lead to redundant research 
and a loss of potential synergy effects. It is therefore desirable that scholars engaged 
in discussions about agency-related phenomena take note of one another and try to 
integrate their different approaches into their respective work.
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1.5  Summary

To sum up, one can argue that agency is a meaningful and helpful construct in 
understanding professional learning and development in workplace contexts. 
Despite the various conceptualisations and theoretical standpoints (i.e., transforma-
tional, dispositional, and relational perspectives), the growing body of empirical 
research within workplace learning studies emphasises the meaning of human 
agency in furthering one’s professional development in workplace contexts. Instead 
of seeing the different conceptualisations as opposing each other, they offer a rich 
ground to understand agency at work comprehensively (Eteläpelto, 2017). At the 
same time, we urge scholars interested in researching agency to render transparent 
the conceptualisation(s) they adopt. Otherwise, the discussion of agency will remain 
abstract and vague, especially for scholars who are unfamiliar with the discourse in 
its entire breadth. In general, we believe that greater clarity in regard to discussions 
of agency is helpful to understand how agency relates to workplace learning and 
professional development.

Seeing employees as responsible actors in relation to their work communities 
and organisations affords possibilities for human resource development practices in 
the changing world of work. The explicit goal of enabling individuals to learn and 
work with organisations to develop simultaneously towards shared targets can be 
elaborated via agency-promoting practices. Empirical studies elaborating our 
understanding of what work-related agency is about and how to examine this multi-
faceted phenomenon in the future are well underway to fulfil the growing learning 
demands of individuals and work organisations. At the same time, we would recom-
mend studies focus on how to support employees in exercising agency in work 
contexts. Such studies could either focus on the further identification of sociocul-
tural factors that foster or hinder engagement in agentic actions as well as the indi-
vidual factors that explain why individuals differ in how and the extent to which 
they exercise agency. In addition, scholars within the field of workplace learning 
and professional development could find it helpful to integrate research conducted 
in other scientific domains that tackle similar issues but do not use the term agency. 
Especially, research on proactivity and self-direction seems to be promising in this 
context (see also Goller, 2017). Further, in order to elaborate on how to support the 
agency and learning of employees at work, an integrated perspective taking into 
account both the individuals and the social circumstances is called for. The research 
referred to and described in this chapter offers promising examples of both theoreti-
cal as well as methodological developments in this field.

Workplace learning has been understood and studied from various perspectives. 
At its best, an agency perspective offers a comprehensive understanding of work 
practices, social relationships, and identity negotiations in studying professional 
learning and development in individuals’ lives. What is worthy of notice here is that 
most of the studies have been conducted within the professional domains of educa-
tion (especially the teaching profession), health care, or other knowledge-intensive 
work domains (such as information technology). One could argue that due to the 
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nature of the work of these professions, autonomy, proactivity, and self-initiated 
actions are expected from the practitioners. So far, only a few studies have focused 
on low-level professions or blue-collar work (e.g., Fuller & Unwin, 2017). Thus, 
there is a need to broaden the scope of work domains and the types of work com-
munities studied in order to elaborate work-related agency more deeply. Studies of 
domains that have not been investigated yet in agency research can help us to under-
stand further the mechanisms of how agency interrelates with structure and how the 
exercise of agency affects professional development.

In this chapter, we have focused on agency as an individual phenomenon. This 
has also been the focus and the level of analysis in most of the research conducted 
in the area. One should, however, keep in mind that the notion of agency at work is 
also a collective-level phenomenon. Of the three approaches described in this chap-
ter (Sect. 1.2), the relational and transformational perspectives offer premises for 
studying collective work-related agency. To date, a few empirical studies have 
approached work-related agency in terms of collective manifestations in the work-
place (e.g., Hökkä et al., 2019a). However, new elaborations of group-level (collec-
tive) agency and professional learning at work have recently been suggested and 
called for by Hager and Beckett (2019). In the changing context of work, the learn-
ing demands, processes, and practices are becoming more and more complex. This 
complexity presents new challenges for the conceptual and methodological under-
standing of both agency and learning at work. Further, it underlines the importance 
of researching the many meanings of agency in relation to the learning processes in 
work contexts, instead of merely concentrating on learning outcomes.

Until recently, most of the empirical studies utilising agency as a central concept 
in studying workplace learning have been qualitative in nature. Taking into account 
the suggested contextual nature of the phenomenon (e.g., Eteläpelto, 2017; 
Paloniemi & Goller, 2017), such an approach is understandable and reasonable. 
However, as Damşa et al. (2017) argue, this can lead towards multiple variations of 
the concept, raising questions regarding the separateness of these sub-concepts of 
agency as such. In avoiding this, the quantitative examinations focusing on the 
structure and maintenance of work-related agency have given us new insights for 
operationalising the concept. While more such examinations are needed, there is 
also room for methodological approaches utilising multi-method designs (see 
Damşa et al., 2017) as well as longitudinal designs for the elaboration of the phe-
nomenon. Further, theoretical and methodological elaborations have the potential to 
obtain further understanding of agency, for example, in the dynamics of change in 
working life (Imants & Van der Wal, 2019).

In conclusion, the concept of agency is highly relevant to explaining learning and 
development in and for work, in our opinion. Therefore, although both the concep-
tualisation of agency and its empirical investigation have made much progress in 
recent years, we want to urge both up-and-coming as well as established scholars to 
continue their efforts to research work-related learning and development processes 
using, among others, an agency perspective in their academic endeavours.
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to Support Its Agentic Negotiations

Katja Vähäsantanen

Abstract This chapter addresses professional identity in the workplace. The rele-
vance of the topic derives from current trends in working life, in which constant 
changes require continuous professional identity negotiations. In addition, employ-
ees are increasingly obliged to recognise and make visible their professional iden-
tity in order to navigate and survive in the complexities of working life. This chapter 
provides an overview of the conceptual frameworks, topics, and empirical evidence 
pertaining to professional identity, as presented in workplace learning literature. 
From this, it provides suggestions for researching and elaborating professional 
identity, with particular attention to relational, agentic, and emotional perspectives 
over time. It further opens up discussion on the kinds of workplace pedagogies and 
practices that might support individuals’ professional identity negotiations amid 
chaotic working life situations. Overall, this chapter has relevance for scholars and 
practitioners who seek to research and/or foster professional identity negotiations in 
the workplace.
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2.1  Introduction

Professional identity is generally understood as individuals’ understanding of them-
selves as professionals – including their professional interests, values, identifica-
tions, and ambitions (Brown et al., 2007; Kira & Balkin, 2014; Vähäsantanen et al., 
2017). The topic is of particular relevance in contemporary working life, given the 
economic, managerial, societal, and technological changes that are taking place in 
the twenty-first century, with work organisations being increasingly expected to 
develop not only their work practices, but also their organisational cultures and 
structures (Billett, 2010; Haapakorpi & Alasoini, 2018; Harteis, 2018; Tynjälä, 
2013). Consequently, the daily work in a range of professions has changed in such 
a way that individuals face many simultaneous requirements. In particular, they 
encounter requirements to cross traditional (professional and organisational) bound-
aries, to share their expertise within social relationships, to negotiate their career 
pathways continuously, to be innovative, to be flexible in their work communities 
and employment relationships, and to develop their professional competencies 
(Billett et al., 2014; Chappell et al., 2007). In addition, professionals face pressures 
to learn about themselves, via a cultivated understanding of who they are as profes-
sionals in relation to changed work (Kira & Balkin, 2014; Molleman & Rink, 2015). 
In other words, individuals need to engage in continuous professional identity nego-
tiations if they are to plot a course through complex work environments (Buch & 
Andersen, 2013; Vähäsantanen et  al., 2017). The needs for continuous identity 
negotiations also emerge from breaks and discontinuities in careers (e.g. from a 
period of unemployment), and from a general increase in short-term work contracts.

Going beyond this, the portrayal and branding of professional identities has 
today become an important aspect of working (Buch & Andersen, 2013; Eteläpelto, 
2008). In particular, recent trends in working life (e.g. boundaryless careers and 
increased project work) require that individuals should become aware of, make vis-
ible, and market their professional identity, for example via social media. It is also 
crucial for individuals to recognise and demonstrate their professional strengths, 
values, and ambitions in their portfolios and CVs, in situations involving competi-
tion for new posts and contracts (e.g. Fenwick, 2004).

The relevance of professional identity is further underlined by several phenom-
ena that are of crucial importance for working and learning in the workplace (Billett, 
2018; Collin, 2009). Professional identities mediate what people (want to) learn, 
how they make choices and decisions at work, and how they influence work-related 
matters (Brown, 2015; Eteläpelto et  al., 2014). Professional identity is also con-
nected to employees’ behaviour and motivation, their interaction with other people, 
their commitment to work, and their sense of meaningfulness in the work (Brown 
et al., 2007; Kira & Balkin, 2014; Molleman & Rink, 2015). Consequently, profes-
sional identity can be seen as a key to understanding and explaining almost every-
thing that happens at work, and in the vicinity of the workplace.

Professional identity is undoubtedly at the core of working and learning in the 
workplace (Eteläpelto, 2008; Tynjälä, 2013), yet (at least as applied to workplace 
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learning) it remains surprisingly under-explored. This chapter (which broadly fol-
lows a socio-cultural approach1) considers the research that has so far been con-
ducted on professional identity in the domain of workplace learning, and provides 
avenues for its further investigation. In addition, it encompasses research in educa-
tion, management, and organisational studies, since professional identity has been 
viewed as crucial in these areas. Note, however, that the focus of this chapter is 
restricted to persons who are actually employed as professionals. Thus, it does not 
address, for example, the potential professional identity of students in vocational 
and higher education.

Below, various conceptualisations of professional identity are presented, fol-
lowed by sections on how professional identity can be approached from relational, 
emotional, and agentic perspectives. Thereafter, identity is elaborated from tempo-
ral and pragmatic viewpoints. The final section gives an overview of the implica-
tions for research and practice in professional identity, including some reflections 
on research methodology. Overall, this chapter is intended to offer a comprehensive 
perspective for conducting professional identity research in the field of workplace 
learning, and to benefit practitioners with an interest in supporting professional 
identity negotiations in the workplace.

2.2  Conceptualising Professional Identity

Although professional identity is viewed as a crucial topic in working life, research 
on professional identity has so far been conducted with no shared theoretical under-
standing of the construct. Yet even if the concept remains vague, one can say that on 
a general level, professional identity refers to individuals’ subjectively constructed 
conceptions of themselves as professional subjects at work (Billett, 2010, 2018; 
Eteläpelto et al., 2014). This means that professional identity encompasses a range 
of aspects pertaining to work and professional lives, but does not really extend to 
areas and activities outside the work. It should be noted that the term ‘professional’ 
here implies an identity constructed within a spectrum of work-related matters; 
hence, it does not refer to ‘the professions’ in the traditional sense, as in the work of 
lawyers or doctors.

In particular, professional identity can be theorised as a construct covering differ-
ent core aspects of one’s work, considered in terms of the individual’s past, present, 
and future. In the first place, this encompasses the notion that professional identity 

1 The socio-cultural approach emphasises that professional identity is negotiated in mutual interac-
tions between individual and social settings. Furthermore, professional identity is often theorised 
with reference to psychological, sociological, and postmodern viewpoints (see e.g. Billett, 2010; 
Brown, 2015; Kira & Balkin, 2014). In contrast with these approaches, this chapter emphasises the 
role of the reciprocal relationships between the individual and the social context (rather than 
uniquely the individual or social context). Moreover, professional identity is not viewed as neces-
sarily a stable phenomenon on the one hand, or as a mutating phenomenon on the other.
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is based on individuals’ previous experiences and life-history. It also captures indi-
viduals’ current professional interests, goals, values, and ambitions, extending fur-
ther to their ethical standards and beliefs, their perceptions of the meaningful 
responsibilities at work, and their professional commitments and identifications at 
work (Eteläpelto et al., 2014; Pratt et al., 2006). Beyond this, some scholars look at 
professional identity in terms of professional competencies. In this sense, identity 
would include employees’ current understanding of their own professional knowl-
edge, skills, and expertise, plus their understanding of their strengths and weak-
nesses in these areas (e.g. Chappell et al., 2007; van Veen & Sleegers, 2009).

Going beyond retrospective and current perspectives, professional identity 
includes also professionals’ future prospects, orientations, career plans, and notions 
of the kind of professional that they desire to be (Beijaard et al., 2004; Ruohotie- 
Lyhty & Moate, 2016). All this means that professional identity should be under-
stood in the context of the entire life course of an individual. One could also say that 
it is bound up with answers to three questions, namely ‘How have I become a pro-
fessional?’, ‘Who am I as a professional at the moment?’, ‘Who do I want to become 
as a professional in the future?’ (Beijaard et  al., 2004; Brown, 2015; Kira & 
Balkin, 2014).

Quite recently, a fairly comprehensive definition of professional identity has 
been proposed by Davey (2013). In this definition, professional identity is concep-
tualised as a combination of becoming (including motivations and initial reasons for 
choosing a specific profession, professional biography, career plans), being (includ-
ing professional values, personae), knowing (e.g. in the form of professional knowl-
edge and skills), and doing (e.g. professional activities, key tasks). This 
conceptualisation is broadly in line with the definitions provided above, differing 
only in the particular emphasis placed on doing as an element in professional 
identity.

Although professional identity has mainly been addressed as an individual-level 
phenomenon, it should be noted that this perspective has limitations (Miscenko & 
Day, 2016). In fact, there also exists the phenomenon of collective professional 
identity, which encompasses answers to the question, ‘Who are we together as pro-
fessionals, or as a group at work?’ Collective identity can thus refer to the member-
ships, mutual identifications and attachments, group affinities, and engagements 
that bind individuals as a professional group; it extends to the affinities they feel, 
and to their shared professional commitments, values, and priorities (Davey, 2013; 
Hökkä et  al., 2017). Davey (2013) has further emphasised the importance of 
‘belonging’ with regard to the collective identity of professionals. The aspect of 
belonging, or of simple membership, is related to the communities that the profes-
sionals feel part of, and to the shared community affiliations that they hold (see also 
Barbour & Lammers, 2015). Such a notion of collective identity further emphasises 
the significance of the ways in which professionals see themselves as a valued pro-
fessional group.

Collective professional identity is a topical research area, since there is an 
increasing need for employees to collaborate with others, working in a wide range 
of multidisciplinary groups and professional communities. The existence of a 
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jointly-built and shared collective identity makes collaboration easier, and it creates 
a foundation for shared influencing and developmental activities. Moreover, it has 
significance in terms of effectiveness and team performance (e.g. Miscenko & Day, 
2016; Vähäsantanen et al., 2017).

With the definitions presented above in mind, this chapter suggests that profes-
sional identity could usefully be elaborated as a multidimensional phenomenon, 
covering the following aspects from different time perspectives, and taking into 
account the collective aspect of professional identity:

• Initial motivations towards one's profession; professional experiences and biog-
raphy (the retrospective view).

• Professional goals, missions, and interests; professional values and ethics; pro-
fessional commitments and identifications; an understanding of professional 
competencies (the current view).

• Future prospects, orientations, and goals; future aspirations and desires; career 
plans (the prospective view).

• Mutual identification and belonging; group affinities and engagement; shared 
professional commitments and values (the collective view).

Considering these aspects as a whole, it seems reasonable to suppose that empiri-
cal investigations could approach professional identity from one or more of the 
perspectives mentioned above.

The conceptualisation of professional identity presented above seems reasonably 
comprehensive. However, it may be observed that the definition does not capture 
work descriptions and tasks (i.e. the doing element) as part of professional identity 
(Davey, 2013). In fact, within the present chapter, work and professional identity are 
considered to be distinct phenomena, even if they are closely related to each other. 
This being so, the following section seeks to address in more detail the relationship 
between professional identity and work. The perspective applied highlights the rela-
tional nature of professional identity, without ignoring individual and emotional 
perspectives on identity.

2.3  The Individual and Emotional Relationship Between 
Professional Identity and Work

One way to approach professional identity is to focus on the relationship between 
professional identity and work (Barbour & Lammers, 2015; Kira & Balkin, 2014; 
Miscenko & Day, 2016; Vähäsantanen & Hämäläinen, 2019). For its part, work is 
understood as covering professional tasks, duties, and responsibilities. It encom-
passes also other people (e.g. colleagues and clients), the work culture and power 
relations, organisational order and logics, and the social suggestions, norms, and 
expectations that apply to individuals’ work in their work environments. The rela-
tional approach to professional identity can be applied in a range of ways.
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The relationship between professional identity and work has generally been rec-
ognised as challenging and complex, since employees’ professional aspirations and 
values often confront competing and tensioned expectations deriving from chang-
ing social settings (Beijaard et al., 2004; Pratt et al., 2006). Several scholars have 
thus been led to investigate this relationship in terms of tensions (Arvaja, 2018; 
Pillen et al., 2013; van der Wal et al., 2019), strains, (Buch & Andersen, 2013), and 
threats (Miscenko & Day, 2016).

Looking at the matter more precisely, the conceptual model of Kira and Balkin 
(2014) suggests that the relationships between work and identity can vary in such a 
way that both alignments and misalignments can emerge from work–identity 
encounters. Empirical studies, too, have addressed this relationship (e.g. Paloniemi 
& Collin, 2010). For example, a study by Vähäsantanen and Hämäläinen (2019) 
revealed the harmonious – but also tensioned – relationships between the various 
characteristics of the work and vocational teachers’ identities. Their study also shed 
light on the individual nature of this relationship, indicating that even within the 
same profession and organisation, teachers had different experiences of the relation-
ship between their professional identities and their changing work. Hence, in order 
to understand the complex and nuanced nature of working life and professional 
identity, it may be preferable to consider both positive and negative types of iden-
tity–work encounters.

An appreciation of the nuanced nature of the identity–work relationship can 
enhance awareness of what makes work meaningful for employees, and what influ-
ences their wellbeing, organisational commitment, work performance, and learning 
at work (Akkerman & Meijer, 2011; Billett, 2018; Kira & Balkin, 2014). Where a 
balanced relationship exists, employees and organisations will tend to thrive and 
develop. In the opposite case, individuals may well become discouraged or apa-
thetic, seeking to leave their work organisation in order to find a more meaningful 
professional home for their identities (Vähäsantanen & Eteläpelto, 2015).

It is also important to notice the range of emotions that can emerge from profes-
sional identity–work relationships (Kira & Balkin, 2014). While a tensioned rela-
tionship elicits emotions such as frustration, confusion, and inadequacy, a balanced 
relationship gives rise to emotions such as joy, enthusiasm, and satisfaction (Pillen 
et al., 2013; Ursin et al., 2020; Vähäsantanen & Hämäläinen, 2019). For example, 
these studies have showed that positive emotions emerged when individuals were 
able to work according to their core professional interests and commitments, and to 
utilise their professional competencies.

In addition to the emotions associated with the relationship between professional 
identity and work, it is important to consider the kinds of (agentic) activities that 
people enact in such relationships. The conceptual model of Kira and Balkin (2014) 
suggests that when there is a balance between professional identity and work, 
employees may tend to maintain their existing identities and work practices. 
Alternatively, in the case of an imbalance, people may adapt or actively seek to 
modify their work tasks, practices, and environments, in order to achieve a better 
correspondence with their professional goals and interests (see also Fuller & Unwin, 
2017). Yet again, the case of an imbalanced relationship, people may actually 
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cultivate and renew their professional identities in such a way that they encounter 
their current work in a better frame of mind (Kira & Balkin, 2014). In other words, 
they engage in professional identity negotiations. The following section considers 
the professional identity–work relationship in more depth, focusing on professional 
identity negotiations and agency.

2.4  Towards an Agentic Perspective on Professional 
Identity Negotiations

In the domain of workplace learning, professional identity negotiation is currently a 
prime object of inquiry. Professional identity negotiation is particularly intense in 
situations where strains and tensions exist, since these tend to act as triggers for 
negotiations to occur. According to Vähäsantanen et al. (2017), the negotiations in 
question involve a mutually constitutive process whereby professionals strive to 
make sense of and work on their perceptions of their professional identity, and 
negotiate a meaningful balance between that identity and their (changing) work. 
Note here that in the domain of organisation and management studies, (profes-
sional) identity work can be understood almost as a synonym for professional iden-
tity negotiation (Brown, 2015; Winkler, 2018). In these studies it is conceptualised 
as a process of continual engagement in processing, presenting, and sustaining a 
coherent and distinct notion of who individuals are, and how they relate to others.

Empirical studies on employees engaged in professional identity negotiations 
clearly reflect scholarly debates surrounding the relationship between the social 
context and agency. While it is accepted that professional identity is never negoti-
ated in a social vacuum, theoretical approaches differ in the weight they give to 
social aspects. In his review, Billett (2010) has shown that (professional) identity, as 
traditionally understood, has been seen as influenced and shaped – and even deter-
mined – by the social environment. In the field of workplace learning, too, profes-
sional identity has traditionally been approached from the perspective of the 
socio-cultural context (see Eteläpelto, 2008). Viewed in this light, professional iden-
tity development involves a socialisation process whereby professionals are inducted 
into the practices followed in work communities, with relatively little attention paid 
to the role of the active subject. By contrast, recent studies in the field of workplace 
learning have increasingly approached professional identity via a recognition of 
professional agency (Billett, 2010; Eteläpelto et al., 2014; Fuller & Unwin, 2017; 
Smith, 2014). Viewed in this light, professional identities are not merely influenced 
by the work environment and the relationships therein; rather, employees are agen-
tic negotiators of their own professional identities. Professional identity can there-
fore be seen as agentically negotiated in relation to the social world of the workplace.

In elaborating professional identity negotiation as an agentic process, one is led 
to consider how professional identity may be enacted via a range of agentic activi-
ties and decisions in the workplace. So far, some empirical studies have been 
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conducted on this topic, paying attention to the tensioned relationship between pro-
fessional identity and work. In such relationships, agentic efforts and activities can 
involve processes of maintenance, strengthening, or redefinition of professional 
identity, encompassing professional commitments, ambitions, values, and the most 
meaningful responsibilities in one’s work (Fuller & Unwin, 2017; Kira & Balkin, 
2014; Vähäsantanen & Eteläpelto, 2015; Vähäsantanen et al., 2017). Along similar 
lines, a study by Ruohotie-Lyhty and Moate (2016) suggests that agency includes 
activities such as questioning former beliefs, identifying new goals, taking a new 
direction as a professional, developing self-confidence, and orienting oneself 
towards future learning. In other words, agentic professional identity negotiations 
can produce maintained, strengthened, shaped, or transformed professional identity.

Brown (2015) has argued that there is a considerable scope for future research on 
how the process of working on one’s identity is influenced by emotions within work 
organisations. Winkler (2018) has responded to this by demonstrating a reciprocal 
relationship between emotions and identity work. Her review suggests that (i) emo-
tions (e.g. frustration, uncertainty, and confusion) can work as triggers for identity 
work, (ii) identity work as a process can be an emotional endeavour (involving e.g. 
fear, anxiety, and unhappiness), and (iii) emotions (e.g. vulnerability, frustration, 
shame, happiness, relief, and comfort) can emerge as outcomes of (un)successful 
identity work. Feelings of trust, confidence, and safety can further be seen as neces-
sary conditions for shaping professionals’ identities (Hökkä et al., 2017). A recent 
theoretical model by Conroy and O’Leary-Kelly (2014) describes how transitions in 
work roles and relationship may result in a loss of identity, triggering emotionally 
imbued identity negotiations. This process involves cognitive activity and emotion- 
processing in two domains: thus there is a loss orientation (including emotions such 
as anger and guilt in letting go of some parts of one’s identity) and a restoration 
orientation, in terms of defining who I will be now within a new situation.

To conclude, a useful starting point for further examination of professional iden-
tity negotiations would be to understand it as a process that (i) occurs in social 
relationships and contexts, and (ii) is premised upon and mediated by professional 
agency and emotions. In this sense, professional identity negotiations constitute an 
agentic and emotional process whereby one constructs a meaningful perception of 
one’s professional identity in relation to (changed) work (see also Buch & Andersen, 
2013). Here it should again be noted that although professional identity negotiation 
takes places in the present, it must be understood in the context of the individual’s 
life course. For example, the relationship between professional identity and work is 
not perceived and negotiated only from the perspective of one’s current professional 
identity, but also from that of future prospects, including one’s future plans and 
desires (Vähäsantanen & Eteläpelto, 2015). The following section will consider the 
temporal perspective on professional identity negotiations in greater depth. 
Thereafter, the sixth section will examine how professional identity could be sup-
ported from a practical perspective.
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2.5  Professional Identity Negotiations Over Time Within 
Changing Workplaces

Professional identity negotiations are interwoven with professionals’ training and 
education. Within this, the individual typically identifies with the values of the pro-
fession, and adopts a certain way of approaching the profession (Buch & Andersen, 
2013). However, professional identity negotiations are not required only of (young) 
professionals-to-be; in fact, they continue for the whole of one’s professional jour-
ney. For experienced professionals, various (especially large-scale) changes in work 
practices and organisations tend to be the most powerful triggers that impel them to 
renegotiate their existing professional identities (Arvaja, 2018; Brown, 2015; Collin, 
2009; Smith, 2014). One should nevertheless recognise that the call for professional 
identity negotiations and transformations can also emerge from individual experi-
ences, desires, and needs – and also from one’s individual personality (Eteläpelto 
et al., 2014; Molleman & Rink, 2015) – even if these aspects have so far been given 
less attention in the literature on workplace learning.

All of the above suggests that it is impossible to see professional identity as 
something that is stable and unchangeable in contemporary work environments. 
Rather, it is generally conceptualised as a changeable and flexible phenomenon 
(Akkerman & Meijer, 2011; Brown, 2015). In line with this, a study by Collin 
(2009) gives empirical evidence on the fluid nature of identities in the sector of 
information technology. The study revealed a range of stories encompassing profes-
sionals’ experiences of their learning and identity transformations over time (includ-
ing a giving-up story, a success story, a survival story, and a readjustment story). 
However, it is important to recognise that this could be only one part of the ‘true’ 
situation regarding the nature of professional identity.

In fact, professional identity transformations are not necessarily self-evident in 
changing work contexts. Some of the core elements of professional identify appear 
to be fairly resistant to change, or at least difficult to redefine in the short term. In 
line with this, Illeris (2014) has argued that individuals have three layers of identity, 
beginning with a relatively stable core identity (which is biographically con-
structed). The other layers are the personality layer and the outer preference layer, 
with the latter (which includes certain reactions, behaviour, and routines) being 
more changeable than the core identity. Billett and Pavlova (2005) have also argued 
that the consequences of changing work practices are not necessarily negative for 
the sense of continuity in professional identities. In fact, changes in work environ-
ments can actually promote such continuity, and provide the means by which pro-
fessionals could better enact their preferences at work, towards gaining a sense of 
reward (Billett & Pavlova, 2005). In this sense, work-related changes can create a 
foundation for a balanced relationship between professional identity and work.

For their part, Vähäsantanen and Eteläpelto (2011) found that teachers’ profes-
sional identities showed varying degrees of continuity and transformation during a 
reform in vocational education and training. In fact, continuities in professional 
interests and commitments were found to emerge more often than transformations. 
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In addition, they found that the changes and continuities in professional identities 
were based on teachers’ (emotional) experiences and on how they enacted their 
agency when they made sense of the experiences arising from the changed situation.

Although some empirical evidence exists on professional identity as a temporal 
phenomenon, it can be suggested that future research should focus increasingly on 
how and why both changes and continuities occur in professional identities over 
time. Since professional identity negotiation takes place in the tension between con-
tinuity and change (Tynjälä, 2013), it seems crucial to explore how employees enact 
their agency within such dynamics, and how their agentic activities may change 
over the course of professional identity negotiations.

2.6  Practices to Support Professional Identity Negotiations

Up to now, we have gained knowledge on professional identity in working life, 
including its nature and elements, and the negotiations it involves (in terms of emo-
tions, agency, tensions, and relationships). Research is still needed along these lines, 
but one can suggest that new avenues are required. Continuous professional identity 
negotiations are problematic for employees amid demanding and hectic work set-
tings. If professionals do not have sufficient individual and social resources to work 
on their identities, they are at risk of losing their way, struggling at work, or drown-
ing in a stream of continuous work-related changes (Conroy & O’Leary-Kelly, 
2014; Kirpal, 2004; Vähäsantanen & Eteläpelto, 2011). This being so, there is a 
need to adopt a practical perspective, seeking to determine the kinds of practices 
and pedagogies that would provide the best (evidence-based) support for profes-
sional identity negotiations. In the best case, one will arrive at scaffoldings that 
empower people to be agentic in negotiating their professional identities, supporting 
them so that they face up to and proactively address the challenges in their profes-
sional lives.

Although there is at present only limited empirical evidence on practices and 
methods to support professional identity negotiations, some promising initiatives 
have been undertaken. Most of them involve narrative and arts-based methods. 
Within the teaching domain, Leitch (2006, 2010) has explored the use of masks as a 
means to become aware of, elaborate on, and transform personal/professional iden-
tity, in conjunction with the emotional aspects of professional lives. The use of 
masks at an individual and collective level includes (i) the explorative and creative 
development of masks, and (ii) improvisation and storytelling about these masks.

Following a somewhat different approach, Vähäsantanen et  al. (2017) have 
explored an arts-based method called the Professional Body. This also combines 
individual and collective processes pertaining to professional identity negotiations. 
The individual phase includes (i) drawing an outline of one’s body on paper, and (ii) 
personalising this body figure by setting out the various aspects of one’s profes-
sional identity that have arisen over time (e.g. one’s professional history, one’s cur-
rent professional mission and skills, and future goals and dreams). These themes 
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can be illustrated via a variety of materials (e.g. painting, pictures, clippings, and 
drawings). Going beyond this, the collective phase encompasses, for example, (i) 
presenting the outlined body to other people, and (ii) receiving comments and ques-
tions from other people via drama methods, either with or without words. This 
method seems to provide a fruitful arena for identity negotiations. It should be noted 
that the processes in question are also emotional, such that, on the one hand, the 
emotions boost the identity work, or on the other hand, the emotions emerge out of 
the identity processes (Vähäsantanen et al., 2020). Overall, both methods (i.e. the 
mask and the Professional Body) provide opportunities to reflect on and cultivate – 
or even strengthen and shape – one’s professional identity, both on one’s own and 
with the help of other people.

For her part, Kosonen (2018) has designed a visual narrative method as a means 
of inquiry, seeking to study and promote professional identity in the field of design. 
This method combines narrative and creative processes that encourage people to 
reflect on the most meaningful experiences in their life, and to create a visual narra-
tive to describe their identity, touching on previous experiences, current values, and 
future wishes. The method can be summarised as (i) creating a visual narrative 
about oneself alone, and (ii) expressing and sharing it verbally with other people 
(see Kosonen, 2018). A number of other methods, such as creative and narrative 
writing in a group (Martin et al., 2018), portfolio work (e.g. Eliot & Turns, 2011), 
and group mentoring (Geeraerts et al., 2014) have also been reported as effective 
means for comprehensive learning at work, including professional identity 
negotiations.

Overall, it appears that different kinds of social affordances and practices have 
potential for enabling employees to reflect on their work environment, and to 
achieve resources for working on their professional identities. However, although 
the practices and tools used for identity work are closely connected to professionals’ 
identity, and to authentic work, up to now they have mostly been organised within 
separate or independent training sessions and work-related interventions. In the 
future, it will be necessary to look at how professional identity work can be under-
taken as a part of authentic work and in the everyday life of work communities. This 
will not necessarily demand intensive resources or innovative tricks. Sometimes it 
is enough if people are able to reflect on, share experiences, and discuss their own 
life and work in a confidential environment. However, in times of hectic work prac-
tices, there may be very few naturally-occurring opportunities for the forms of 
informal and formal social interaction that would encourage learning and identity 
work (e.g. Kira, 2010); hence, extra efforts will be needed to orchestrate such arenas.

As indicated above, narrative and arts-based methods and pedagogies can be 
powerful means to promote professionals’ identity work. It has been observed that 
the arts activate individual and collective reflection. In particular, they make it pos-
sible to approach life situations and identities from a range of perspectives, includ-
ing those that not rely on words or cognitive processes alone (see also McKay & 
Sappa, 2019). It should be noted that at the same time, different practical methods 
offer possibilities to collect research data, including visualisations and narratives of 
professional identity. These kinds of datasets may well be fruitful in efforts to gain 
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a deep understanding of professionals’ identity. Nevertheless, in using such research 
methods, scholars will need to understand that they are not merely researchers; they 
are at the same time facilitators of professional identity negotiations, and must 
themselves have the resources and competencies to promote challenging and fragile 
identity work (see e.g. Kosonen, 2018).

2.7  Conclusions for Professional Identity Research

2.7.1  Theoretical Research Avenues

This chapter has argued that a focus on professional identity has the capacity to 
broaden our ways of understanding the complexity of professionals’ work and 
learning (see also Billett, 2018). As a theoretical conclusion, it is suggested that 
professional identity should be conceptualised as a multidimensional phenomenon 
that is temporally imbued. In particular, taking a temporal perspective, there is a 
need to strive towards new understandings on the continuities and changes that can 
occur in professional identity in the course of fluid working life. We also need more 
information on which core aspects of identity are more susceptible to change, and 
which are more resistant to change over time. So far, the evidence appears to indi-
cate that a strong professional identity is beneficial for employees’ performance, 
commitment, learning, and wellbeing at work (e.g. Kira & Balkin, 2014; Molleman 
& Rink, 2015). However, it would be interesting to know whether a strong or 
unchangeable professional identity could actually have negative consequences in 
working life, in situations where employees are required to be flexible, proactive, 
and innovative – to be in effect ‘nomads’, working across professional and organisa-
tional boundaries.

This chapter has described professional identity as being relational, and imbued 
with professional agency. This implies that in seeking to understand and promote 
professional identity negotiations, one should recognise the nuanced nature of pro-
fessional identity in relation to work, and the outcomes of this relationship. Current 
discussion has indeed emphasised the reciprocal relationship between work and 
identity (Kira & Balkin, 2014; Miscenko & Day, 2016), but more research is needed 
on the precise ways in which professional identity and work interact and shape one 
another. Furthermore, it seems crucial to recognise the extent to which professional 
agency is at the heart of professional identity negotiations. If one accepts that this is 
the case, research will touch on, for example, the kinds of choices, activities, and 
strategies that are manifested when individual employees negotiate their profes-
sional identity in relation to changing work, and also the purposes for which such 
agentic activities are used.

As emphasised in the sections above, one must not ignore the emotional perspec-
tive on professional identity. Some research evidence is already available on this 
topic. Professional identity and its negotiations seem in fact to be imbued with 
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emotions in several ways. Emotions emerge from the relationship between profes-
sional identity and the work environment (Kira & Balkin, 2014; Ursin et al., 2020). 
Such emotions can boost employees so that they engage in shaping their profes-
sional identities or professional practices. Emotions can also emerge as an outcome 
of (un)successful identity work (Vähäsantanen et  al., 2020; Winkler, 2018). 
However, a greater focus is needed on emotions in and for learning at work, and 
overall, there is a need for more empirical evidence on the underlying emotional 
processes and outcomes of professional identity negotiations. Future studies could 
reveal, for example, the kinds of emotions that initiate, promote, and inhibit profes-
sionals’ identity negotiations, via examination of different interactions, training ses-
sions, and simulations.

Recently, several scholars have investigated emotions, seeking to develop new 
methodologies for exploring the emotions connected to learning in the workplace 
(e.g. Rausch et al., 2017; Watzek & Mulder, 2019). Of particular interest are meth-
ods that measure, for example, electrodermal activity (EDA) and heart rate variabil-
ity (HRV), and thus reveal the intensity of emotions. (Eteläpelto et  al., 2018) 
However, they are unable to indicate the actual nature of the emotion in question. 
By contrast, research methods such as interviews may be capable of indicating the 
precise emotion (or combination of emotions) present in a specific situation. Overall, 
a combination of different methods would seem to be optimal for exploring emo-
tions in and for professional identity negotiations.

2.7.2  Methodological Aspects and Practical Prospects

This chapter has sought to offer standpoints for developing professional identity 
research in the domain of workplace learning, with particular attention to relational, 
agentic, and emotional aspects as they evolve over time. So far, professional identity 
and its relationship with work has mostly been explored via interviews (e.g. Fuller 
& Unwin, 2017; Vähäsantanen & Hämäläinen, 2019). The limitation of interviews 
often lies in the retrospective view they offer; this being so, diaries could function 
either as an alternative or as an additional research method, in conjunction with 
interviews. Such methods could collect more authentic datasets, relating to different 
time slots (e.g. Arvaja, 2018). Also in conjunction with interviews, some scholars 
have utilised observations as additional data, conducted within an ethnographic 
framework (Paloniemi & Collin, 2010; Smith, 2014). In this way it is possible to 
gain contextual information on professional identity in specific socio-cultural 
contexts.

With these considerations in mind, one can see a particular need to engage in 
longitudinal research, with possibilities to reach a more sophisticated understanding 
of professional identity as a temporal phenomenon. Narrative methods (which 
might or might not form part of an arts-based approach) would be particularly well- 
suited to longitudinal studies. Narrative data collection methods can shed light on 
how subjects reveal, make sense of, construct, and impart meanings concerning 
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themselves and their identities, giving insights into the role of their actions, experi-
ences, and feelings in the course of the work they do, and the events that take place 
in their lives (e.g. Goodson et al., 2010). In addition, narrative analysis methods 
make it possible to examine what has happened to people over a series of time 
points. The processes revealed are likely to encompass both continuities and discon-
tinuities over time, in relation to professional lives and identities (Arvaja, 2018; 
Collin, 2009; Goodson et al., 2010; Vähäsantanen & Eteläpelto, 2011).

Scholars have recently developed a number of quantitative instruments to explore 
professional identity. These are able to measure identity tensions (e.g. Pillen et al., 
2013), and identity in relation to organisational order and logics (Barbour & 
Lammers, 2015). It is true that such quantitative instruments are unable to provide 
as deep an understanding of subjectively constructed constructs as can be achieved 
via interviews; nevertheless, they give possibilities for the gathering of extensive 
datasets, with the potential for comparative research on variations in professional 
identity between different socio-cultural and national work environments. Overall, 
one can expect that multimethod approaches will in future be needed for extensive 
explorations of professional identity.

It is worth noting that much of the empirical research mentioned in this chapter 
was conducted on professionals working in the fields of healthcare and education. 
More attention will have to be paid to professional identity in new kinds of work 
environments and organisations, for example, among those that have adopted less 
hierarchical management strategies. Here one should bear in mind that new forms 
of working and work employment are becoming increasing prevalent, including 
freelance and project work. It would also be interesting to explore the professional 
identities of immigrants, who face requirements to renegotiate and market their pro-
fessional identities in new socio-cultural work environments. Furthermore, contem-
porary working life is becoming increasingly technologised and digitalised 
(Haapakorpi & Alasoini, 2018; Harteis, 2018). Such trends seeem likely to chal-
lenge familiar work practices, roles, patterns, and professional identities, with a 
concommitant need to generate new ways of working, collaborating, and leading in 
a wide range of professional contexts. The investigation of professional identities in 
technologised environments would seem to be a particularly pressing issue, given 
that employees are required to engage in novel, techonologised ways of conducting 
their work.

Professional identity should be seen as central to workplace pedagogies and 
human resource development (Billett, 2018; Kira & Balkin, 2014). This chapter 
introduced some narrative and arts-based methods that have been found to be sup-
portive for agentic professionals’ identity negotiations in social interaction, but 
these are merely a starting point. The challenge now is for practitioners to orches-
trate novel ways of encouraging individuals to reflect on and reshape their profes-
sional identities – possibly through shared experiences – and to create new directions 
for their professional lives. Nevertheless, this issue is not merely one of creating 
new kinds of pedagogical practices and workplace pedagogies. In fact, there is also 
a need for discussion of leadership in relation to professional identities. Leaders 
should be able to support the identity renegotiations of their staff (Hökkä et  al., 
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2019) in terms of creating social arenas for reflecting on and working with their 
professional identities, within the authentic settings of work organisations. In addi-
tion, leaders should design work-related tasks that are aligned with employees’ pre-
ferred identities and unique competencies, without ignoring organisational goals 
and values (see also Kira & Balkin, 2014). In the ideal case, there will be a balance 
between employees’ professional identities and the work environment, such as will 
allow sustainable and successful organisational development.

This review of theoretical perspectives and methodological approaches has been 
compiled in order to give persons working in the field of workplace learning a more 
structured understanding of the most relevant theoretical perspectives, methodolog-
ical opportunities, and pragmatic practices applicable to professional identity. It will 
hopefully function as a launching pad for more intensive study of the issues pertain-
ing to professional identity, and for orchestrating identity-focused learning avenues 
and leadership practices.
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Chapter 3
Research on Individual Learning 
from Errors in the Workplace – 
A Literature Review and Citation Analysis
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Abstract In the scientific community of research on workplace learning, there is a 
growing interest in learning from errors in the workplace, including learning from 
mistakes, incidents, near-misses and so forth. In this chapter, we provide an over-
view of theoretical approaches to individual learning from errors at work and we 
present results from a systematic review of publications on individual learning from 
errors in the workplace, which included 29 relevant publications from 2007 through 
2018. Of these, 20 articles reported on empirical research, five articles are theoreti-
cal and four articles are literature reviews. Nine of the empirical studies relied on 
quantitative data, while in six studies only qualitative data was collected and five 
studies relied on mixed methods. Interviews and questionnaires were the most com-
mon methods of data collection. Most studies were conducted in the context of 
nursing, followed by a variety of commercial contexts. The majority of the articles 
focus on presage (input factors) and the process of learning from errors, while 
research on outcomes of learning from errors is scarce. Furthermore, we conducted 
a citation analysis of the selected publications that revealed the continuing influence 
of the research group at the University of Regensburg (Germany). The most cited 
journals in our sample are published in the United States and have broad focuses on 
either psychology or management, while only two of the top ten cited journals are 
focused on workplace learning. In summary, research on workplace learning in gen-
eral and on learning from errors at work in particular seems to be widespread over 
a multitude of disciplines, and thus over many different journals, while a group of 
German researchers appears to be particularly active in the field. Differentiated 
measures of outcomes, domain-specificity, multiple data sources and replication 
studies are discussed as future directions of research on learning from errors in the 
workplace.
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3.1  Introduction

In the last decades there has been growing interest in learning from errors as a facet 
of informal learning in the workplace. In his seminal book Human Error, James 
Reason (1990) points out that for many tasks there are only a few correct ways of 
performing but numerous ways to bungle them. Though errors in the workplace 
usually increase costs, generate negative publicity, decrease customer satisfaction, 
or even cause fatal accidents (Zhao & Olivera, 2006), one hundred percent error 
avoidance seems impossible (Goodman et  al., 2011; Reason, 2000). Therefore, 
learning from errors that occur despite prevention efforts is fundamental to avoid 
their reoccurrence (Goodman et al., 2011). In line with Reason (1990), we refer to 
error as a broad term that includes mistakes and near-misses (see below).

Learning from errors plays different roles on the different levels of workplace 
learning (Goodman et al., 2011; Harteis et al., 2012). Lei et al. (2016, p. 1318) clas-
sify errors at the organizational (or system) level, team level and individual level 
(see also Harteis & Bauer, 2014). Error-related research on the organizational level 
usually focuses on error management (Goodman et  al., 2011), and error culture 
(Harteis et al., 2008) in organisations. Research on the team level focuses on team 
climate and psychological safety as parameters of handling errors (Edmondson, 
1999; Edmondson & Lei, 2014) or on effects of error management training (Keith 
& Frese, 2008), for instance. Finally, the individual level of learning from errors 
addresses individual learning gain through experiential learning from errors, as well 
as related reactions and attitudes toward errors (Harteis et  al., 2012). Following 
Tulis et al. (2016), the individual perspective on learning from errors can be further 
classified into research on general differences in how individuals react to success 
and failure (attribution styles), research on error-specific dispositions such as error 
orientation (Rybowiak et al., 1999), and research on individual state reactions to 
errors such as emotions and coping (Brown et al., 2005; Zhao et al., 2014; Rausch 
et al., 2017).

In the present chapter, we aim to provide a systematic review of individual learn-
ing from errors in the workplace. Hence, organizational factors such as error culture 
or error management are considered as influencing individual learning, but they are 
not at the core of this review; general studies of accidents, incidents, reliability, or 
safety are also excluded. Narrowing the focus on individual learning from errors 
corresponds with the structure of this handbook and allows us to go more into detail. 
We draw upon and extend prior literature reviews in this field. Bauer and Mulder 
(2008), Bauer et al. (2012), Harteis et al. (2012), Harteis and Bauer (2014), and Lei 
et al. (2016), have already provided elaborate overviews of the field, though from 
different perspectives. According to these reviews, research on individual learning 
from errors varies greatly in its theoretical foundations and in empirical approaches 
(Bauer & Mulder, 2010, p. 111). Moreover, there still seem to be different schools 
of research on the topic that hardly recognize each other because they come from 
different disciplines. Hence, in the present review, we aim to extend these previous 
studies by pursuing three goals. (1) In our narrative review we aim to provide an 

A. Rausch et al.



49

overview of outcomes, drivers and barriers of learning from errors based on prior 
research. (2) Furthermore, since there is a growing body of publications in the past 
decade, a second aim is to provide a systematic overview of these publications and 
applied methods for researching learning from errors in the workplace. (3) Finally, 
a third aim of our review is to identify influential researchers by means of a citation 
analysis. By providing a differentiated overview of theoretical approaches, empiri-
cal findings, and influential researchers, we aim to facilitate further research and 
theory development.

3.2  Research on Errors and Learning from Errors 
in the Workplace

In the theoretical section, we define errors from different perspectives, discuss the 
processes and outcomes of learning from errors in the workplace as well as indi-
vidual and contextual factors. Finally, we give an overview of Methods and issues 
in researching learning from errors in the workplace as the basis of our litera-
ture review.

3.2.1  Perspectives on Errors in the Workplace

From the perspectives of action theory and self-regulation, errors occur within goal- 
directed behaviour. In the workplace, the goals which are pursued are work goals, 
for instance, processing sales orders, mounting a syphon, or driving a bus. Errors are 
observable as a deviation of an actual state of goal achievement from the expected 
one. In addition, a critical component of errors is that the non-achievement of a goal 
could have been avoided. This means the error is not due to intentional experimenta-
tion (“trial and error”), intentional violation of norms and standards or uncontrol-
lable circumstances (Frese & Zapf, 1994; Ramanujam & Goodman, 2011; Reason, 
1995; Zhao, 2011; Zapf & Reason, 1994; Zhao & Olivera, 2006). This also helps to 
distinguish individual errors from broader constructs such as accidents or incidents 
that could also be due to reasons other than individual errors (Goodman et al., 2011). 
Almost-mistakes, nearby-mistakes or near-misses are labels for action sequences in 
which an initial error occurred (Reason, 1990) but the consequences are just fore-
seen and prevented, and the goal is still achieved (Oser et al., 2012, p. 55). While the 
deviation of actual state and goal state is the manifest (observable or foreseeable) 
result of an error, the error itself remains latent,1 i.e. ‘non-observable’. That means, 

1 In this context, ‘latent’ does not entail the concept of ‘latent errors’ as referred to by Ramanjun 
and Goodman et al. (2011). They define ‘latent errors’ as deviations from standards, rules or rou-
tines that can potentially generate undesired outcomes but have not yet resulted in these negative 
outcomes.
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various errors in perception, thinking or action can be the reason for the non- 
achievement of the goal (Weingardt, 2004).

From a cognitive perspective, errors can be attributed to different levels of infor-
mation processing. The most prevalent classification of error types is based on 
Reason (1990). Errors which result from some failure in the execution of a planned 
action sequence are referred to as slips and errors due to a failure in the storage of 
an action sequence are referred to as lapses. In contrast, mistakes are defined as 
judgmental or inferential failures in selecting goals or planning action sequences. 
Reason (1990) states that mistakes are more complex because there might be differ-
ent opinions on desirable goals and adequate plans. Furthermore, even a promising 
plan can turn out to be deficient once it is put into action. Mistakes can further be 
divided into failures of expertise, which are located on Rasmussen’s (1983) rule- 
based level or processing, and lack of expertise located on Rasmussen’s knowledge- 
based level of processing. However, in empirical studies, it proved to be difficult to 
distinguish between knowledge-based errors and rule-based errors. The same holds 
true for the empirical distinction between slips and lapses. Hence, these subtypes 
are often merged and only two types of errors—mistakes on the one hand, and slips 
and lapses on the other hand—are contrasted (Bauer & Mulder, 2007; Gartmeier 
et al., 2010a; Rausch et al., 2017). These generic distinctions often need to be dif-
ferentiated further when applied to specific domains. For example, Gartmeier et al. 
(2010a, p.  11) list the following categories of knowledge-based and rule-based 
errors in the domain of elder care nursing: inadequate interpretation of a situation, 
non-application of a new or up-to-date method (i.e. non-application of a good rule), 
application of out-of-date ‘rituals’ and methods (i.e. application of a bad rule), lack 
of knowledge about current guidelines or standards (i.e. deficient knowledge), 
wrong application of a method because of lack of knowledge (i.e. wrong application 
of a good rule), not asking someone experienced when uncertain, not challenging 
orders from a supervisor, errors in interpersonal relationships (i.e. inappropriate 
communication) (see Bauer & Mulder, 2007 for similar distinctions in hospital 
nursing).

From an emotional or motivational perspective, errors can be interpreted as a 
negative feedback within motivated (i. e. goal-directed) behaviour. Thus, errors usu-
ally provoke negative emotions because they indicate the avoidable non- achievement 
of a goal (Rausch, 2012a; Oser et al., 2012; Zhao, 2011). These negative emotions 
may trigger reflections (Oser, 2007), given that “… the individual is concerned 
about the incident” (Harteis et al., 2008, p. 225). The absence of any negative emo-
tions after error detection would even challenge the definition of an error because 
one could question whether there was any goal commitment directing the action 
(Rausch, 2012a). At least, these goals must have been of very low significance. 
However, too strong negative emotions may also limit the cognitive capacity to 
elaborate on an error and its sources (problem-focused coping) but instead result in 
ego-defences and emotion-focused coping (Brown et al., 2005; Rausch et al., 2017; 
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Zhao et al., 2014). Furthermore, strong negative emotions may also decrease the 
motivation to engage in the respective work activity (Schwarz & Bless, 1991; Zhao 
et al., 2014). Negative emotions as a consequence of one’s error also depend on 
one’s role (expert vs. novice) and how others react to the error (supporting vs. blam-
ing), which both point to the social context.

The social perspective on learning from errors refers to who defines errors, who 
commits errors and how others react to errors. Errors are defined as a deviation from 
social norms or formal standards (Harteis et al., 2008), which are supposed to be 
known, shared and accepted in a particular work community (Billett, 2012). This 
means that any community member is supposed to adopt these more or less observ-
able rules and he or she has little scope for divergent interpretation of what an error 
is. This is a strong assumption because there might be different reasonable opinions 
on desirable goals and adequate plans (see above). One might argue whether an 
unorthodox plan that has led to a deviation from a desired goal constitutes a mistake 
or whether the actor took a calculated risk. In the latter case, the non-achievement 
of the goal would be due to intentional trial and error or uncontrollable circum-
stances. However, depending on the significance of the goal, the work context, and 
the severity of the consequences, it might have already been a mistake to implement 
a risky plan (see concept of ‘latent errors’ by Ramanujam & Goodman, 2011). 
Hence, for the social perspective of errors, it is important to consider shared values, 
work practices, norms and so forth within the respective community of practitio-
ners. Concepts such as communities of practice by Lave and Wenger (1991) and 
Wenger (Wenger, 2008), activity theory (Engeström, 2001) or practice curriculum 
and pedagogies by Billett (2014) offer frameworks for analysing the development 
and acquisition of shared practices. Referring to handling errors and learning from 
errors, a community’s error culture and team psychological safety are important 
factors (Cannon & Edmondson, 2005; Edmondson & Lei, 2014; Harteis et al., 2008; 
van Dyck et al., 2005). Furthermore, it is important who commits an error. It might 
be more tolerable if new members of a community commit errors because they are 
not supposed to have already internalized the prevailing norms and standards of 
practice. Consequently, critical tasks are usually not assigned to newcomers but 
instead newcomers are in a position of legitimate peripheral participation (Billett, 
2014; Lave & Wenger, 1991). For instance, Zhao et  al. (2018) investigated the 
effects of trainers’ reactions to errors in the workplace on trainees’ learning from 
errors. While in formal education, classrooms (should) provide a safe environment 
for free exploration and learning from errors (see “productive failures”; Kapur, 
2014), applying trial and error is not a common approach to solving problems in the 
workplace because work goals have to be achieved and, thus, errors are usually to 
be avoided (Rausch et al., 2015). Trial and error and free exploration at work might 
be tolerated to some extent when applied by newcomers as long as no severe conse-
quences can result from these errors. Again, this error tolerance is subject to nego-
tiation in the respective community.
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3.2.2  Learning from Errors in the Workplace

Learning from an error in a particular work task becomes manifest in a modified 
disposition for behavior in similar subsequent work tasks, enabling the person not 
to commit the respective error again. The process of learning from errors usually 
involves a conscious reflection and elaboration on what went wrong and why it went 
wrong. After the detection of an error (and maybe after emotion-focused coping), 
effortful cognitive and metacognitive activities within a problem-focused coping 
approach are supposed to facilitate learning (Boekaerts, 2011; Gross, 1998; Lazarus 
& Folkman, 1987; Tulis et  al., 2016). Based on models of experiential learning 
(Kolb, 1984), learning from errors involves (1) reflecting on the causes of an error, 
(2) improving one’s action strategies and (3) experimenting with and implementing 
these revised strategies (Bauer & Mulder, 2007; Harteis et  al., 2012). However, 
learning from errors may also occur unnoticed in terms of implicit learning as a 
consequence of sequences of many small errors without severe consequences, for 
instance when improving one’s touch typing. Particularly in the case of slips and 
lapses, the knowledge of how to complete the task successfully was available 
beforehand but only the storage of the intention, the retrieval of knowledge or the 
execution failed. Thus, learning outcomes often refer to metacognitive monitoring 
and may be as basic as one’s intention to be more focused and attentive the next time.

In case of mistakes, the learning outcome is what Oser et al. (2012) define as 
negative knowledge that “… refers to memories related to events, things, procedures 
or strategies that are experienced as false, inadequate or ineffective” (Oser et al., 
2012, p. 54). This knowledge is also connected to memories of the negative conse-
quences, such as being blamed, and the negative feelings such as shame and guilt 
that were experienced in the error episode. In similar subsequent situations, this 
negative knowledge serves as an alert system that helps avoid errors or near-misses 
(Oser et al., 2012). However, knowing how something does not work does not nec-
essarily imply knowing how it works. Hence, negative knowledge has only a sup-
portive function for positive knowledge. To learn from mistakes (i.e. the failure or 
lack of expertise) often requires further information that may be retrieved from 
codified sources of information (manuals, guidelines, Internet research etc.) or from 
others (colleagues, supervisors, customers, mentors etc.). In a diary study on learn-
ing from problem solving in the workplace Rausch et al. (2015) found that social 
interaction such as help seeking and feedback is most important for learning, espe-
cially for newcomers.

Outcomes of learning from errors can further be conceptualized on a more fine- 
grained level following Eraut’s (2004a, p. 265; 2004b, p. 207) taxonomy of what is 
being learned in the workplace. He distinguishes (1) task performance (speed, flu-
ency, complexity of tasks, etc.), (2) awareness and understanding (other people, 
contexts, situations, problems, risks etc.), (3) personal development (self- evaluation, 
handling emotions, ability to learn from experiences, etc.) (4) teamwork (collabora-
tion, facilitating social relations, joint planning etc.), (5) role performance (prioriti-
sation, responsibilities, leadership, delegation etc.), (6) academic knowledge and 
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skills (use of evidence and argument, accessing formal knowledge, theoretical 
thinking, etc.), (7) decision making and problem solving (when to seek expert help, 
dealing with complexity, problem analysis, etc.), and (8) judgement (quality of per-
formance, priorities, levels of risk, etc.). Apparently, learning from errors can con-
tribute to all of the above learning outcomes. Zhao et al. (2014) emphasize the effect 
of error attribution on what is being learned. If an error is attributed to poor task 
monitoring, then additional resources will be dedicated to monitoring; if an error is 
attributed to incorrect task rules, then an individual will try to improve his or her 
action scripts; if an error is attributed to a failure on the global level of the self, 
individuals will often engage in off-task, self-directed thoughts and ego-defenses 
that impede one’s self-regulation (Zhao et al., 2014; see emotional perspective on 
errors). However, as is typical in informal learning, learning is often not even recog-
nized as such and “the resultant knowledge is either tacit or regarded as part of a 
person’s general capability, rather than something that has been learned” (Eraut, 
2004a, p. 249). In general, research on the very outcomes of workplace learning is 
scarce (Rintala et al., 2019).

3.2.3  Individual and Contextual Factors of Learning 
from Errors in the Workplace

According to Tynjälä’s (2008, 2013) 3-P-model of workplace learning, individual 
factors (‘learner factors’) and contextual factors (‘learning context’) as well as their 
interpretation by the learning subject play important roles in workplace learning. 
Both, individual factors such as domain-specific competences or general personal-
ity traits like attribution style and contextual factors such as the organization of 
work or the perceived work climate are considered to be relatively stable over time. 
Regarding individual factors, the concept of error orientation comprises several atti-
tudes towards and behaviors in error situations. (1) Error competence refers to one’s 
capability to deal with errors immediately when they occur. (2) Learning from 
errors refers to the long-term effects of reflecting on errors after they have occurred. 
(3) Error risk-taking refers to a general openness towards and acceptance of errors 
in order to achieve higher work goals. (4) Error strain means that someone is afraid 
of making errors and tends to react to errors with strong negative emotions. (5) Error 
anticipation comprises the realistic view that even in one’s field of expertise errors 
may occur and also a general negative attitude to errors. (6) Covering up errors 
describes a tendency to consider errors as a threat and to avoid accusations by not 
admitting one’s errors (Rybowiak et al., 1999). Regarding contextual factors, socio- 
cultural constructs such as psychological safety (Edmondson, 1999; Edmondson & 
Lei, 2014), team climate (Naveh et  al., 2005), learning culture (Littlejohn et  al., 
2014) or error culture (Harteis et al., 2008) are considered to exert an influence on 
individual learning from errors. Error culture refers to the extent that social contexts 
allow for admitting errors, reflecting on errors, discussing their causes and learning 
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from them, rather than covering up errors and blaming each other (van Dyck et al., 
2005; Harteis et al., 2008, Oser, 2007; for an elaborate overview of the influences of 
an organization’s learning culture. Organizational interventions and practices like 
error management (Goodman et al., 2011) and error management training (Keith & 
Frese, 2008) aim at an intentional modification of dealing with errors in an organi-
zation. The above individual and contextual factors are just a selection of influences 
which are discussed and investigated in research on learning from errors.

3.2.4  Methods and Issues in Researching Learning 
from Errors in the Workplace

In their review of methodological practices in on-the-job learning research, Berings 
et  al. (2006) distinguished between research according to the classical paradigm 
which aims to explain and predict learning and mainly uses quantitative methods 
and research according to what they referred to as the new paradigm, which seeks 
to describe and explore learning contexts mainly by the use of qualitative instru-
ments. The authors analyzed six questionnaire studies and eight interview studies to 
illustrate the variety of implementations. Only one of these studies, van Woerkom’s 
(2003) questionnaire study on critical reflective work behavior, explicitly referred to 
errors as a source of learning. In his overview of contemporary methods in research 
on informal learning, Sawchuk (2009) concludes that “case study, ethnographic and 
interview research are by far the most prevalent forms of research carried out on 
informal learning and work” (Sawchuk, 2009, p. 326) because inductive and explor-
atory methods are common in young fields of research such as research on informal 
learning. However, the number of questionnaires on workplace learning has grown 
rapidly over the last decade (Böhn & Deutscher, 2019; Park & Lee, 2018). In the 
context of learning from errors, the error orientation questionnaire (EOQ) by 
Rybowiak et al. (1999) has been applied and adapted in many studies (Farnese et al., 
2020), despite some criticism of its conceptual clarity (Bauer et al., 2004; Bauer, 
2008; Böhnke & Thiel, 2016). Bauer and Mulder (2010) developed a questionnaire 
on learning from errors in the field of nursing that was used in several studies. Based 
on a domain analysis, the authors developed authentic case descriptions of typical 
error situations in nursing in which the misjudging of situations leads to the wrong 
decisions. Engagement in social learning activities (ESLA) after an error were then 
operationalized by two scales, ‘joint cause analysis’ and ‘joint development of new 
action strategies’, which are rooted in the theory of experiential learning (Kolb, 
1984). In contrast to the former studies, Rausch (2014) emphasizes the advantages 
of a process-oriented data collection by means of diaries, since diary data and data 
from retrospective self-report questionnaires can differ enormously (Rausch, 
2012b). However, in a recent review of research on workplace learning in general, 
Sutherland Olsen and Tikkanen (2018) found that descriptive studies with qualitative 
retrospective methods are still prevalent. Furthermore, Fejes and Nylander (2019, 
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p. 123) analyzed the 57 most-cited articles of three journals in the field of adult 
education and learning (Adult Education Quarterly, USA; International Journal of 
Lifelong Education, UK; and Studies in Continuing Education, Australia) between 
2005 and 2012. Only 7% of the articles reported quantitative and 5.3% reported 
mixed methods, while in the vast majority or articles qualitative methods were 
applied. In our literature review, we investigate whether this preference for qualita-
tive methods such as interview studies, case studies, ethnographic studies is also 
visible in research on learning from errors in the workplace or whether there is a 
trend towards more quantitative methods as questionnaires or structured diaries.

Nylander et al. (2018) also conducted a citation analysis based on 151,261 cita-
tion links between more than 33,000 different authors to identify ‘dominating play-
ers’ (Nylander et al., 2018, p. 114). The citation analysis revealed that E. Wenger, 
S. Billett, J. Lave, Y. Engeström, J. Mezirow, S. B. Merriam, D. Boud, P. Hodkinson, 
L. Unwin, and P. Bourdieu are the ten most cited authors in the field. In our citation 
analysis, we investigate whether the different theoretical and methodological stances 
in research on learning from errors are partly due to the influence of prominent 
researchers in the field of workplace learning.

3.3  Literature Review and Citation Analysis

We have conducted a literature review followed by a citation analysis. In our litera-
ture review, we analyzed articles on learning from errors regarding content areas 
and, if applicable, empirical methods and samples. In our citation analysis, to inves-
tigated the attention that the articles received in terms of citations, which kind of 
publications were cited in the articles, articles from which journal were cited most 
frequently, which authors were cited most frequently and whether there were notice-
able patterns of citation. Moreover, we wanted to find out whether some of the most 
cited authors in the studies on learning from errors in the workplace are among the 
50 most cited authors in Nylander’s et al. (Nylander et al., 2018, p. 128f.) study.

3.3.1  Literature Review

3.3.1.1  Sampling

For the review, we conducted extensive research in relevant databases 
(PsycARTICLES, Web of Science, ProQuest, ERIC) and internet search engines 
(GoogleScholar) and applied the snow-ball-method to identify articles dealing with 
learning from errors in the workplace. The articles had to meet the following selec-
tion criteria: (1) Title, abstract, and/or keywords had to match the following search 
terms and their synonyms: a) learn, learning etc., b) error, mistake, near-miss, etc., 
and c) work, workplace, job, etc. (2) Furthermore, the main focus of the theoretical 
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or empirical articles had to be on individual learning from errors at work. That 
means that articles were to be excluded if they mainly focused on further (formal) 
education and guidance, organizational learning, error culture, etc. without consid-
ering individual learning. If, for instance, an article investigated error culture as an 
influencing factor of individual learning from errors at work, the article was 
included. (3) We limited our review of articles to those published since 2007 (until 
late 2018, when this manuscript was prepared). (4) The articles had to be published 
in the English or German language. This procedure resulted in 29 articles on learn-
ing from errors in the workplace that were further analyzed with regard to their 
basic approach (empirical vs. theoretical), and in case of empirical articles regard-
ing methods and samples as well as their main focus by distinguishing input/pres-
age factors, processes, and outcomes according to Tynjälä’s (2013) 3-P-model.

3.3.1.2  Results

Table 3.1 provides an overview of the 29 articles on learning from errors in the 
workplace. We distinguish between three types of articles; empirical study, theoreti-
cal concepts, and literature review. Referring to Tynjälä’s (2013) 3-P-model, the 
focus of a study can be presage (i.e. input factors such as individual dispositions or 
contextual influences), process (i.e. learning activities, emotional states, coping 
etc.), product (i.e. what is being learned from errors) or a combination thereof. In 
addition, the focus can also be methodological if the article elaborates on different 
ways of measuring learning from errors. In case of literature reviews, no such dis-
tinction is made because literature reviews usually comprise all of these four issues. 
Finally, the number of citations in other publications was investigated in Google 
Scholar.

There were 20 articles that reported on empirical research, five articles are theo-
retical and four articles are literature reviews. Nine of the empirical studies relied on 
quantitative data, in six studies only qualitative data was collected and five studies 
relied on mixed methods. Interviews and questionnaires were the most common, 
while critical incident techniques and more or less standardized diaries were applied 
less frequently. Most studies were conducted in the context of nursing, followed by 
a variety of commercial contexts. The majority of the articles focuses on presage 
(input factors) and the process of learning from errors. Only a few articles focused 
on the product of what is being learned from errors.

Regarding authors, in total, the analyzed 29 articles were published by 31 
researchers. Ten authors contributed to more than one article. Table 3.2 lists these 
ten authors with country, affiliation, research discipline, Researchgate (RG) score 
(if available; as a rough indicator for one’s overall impact), ordered by the number 
of articles in our sample, to which they contributed (authorships). Remarkably, nine 
out of ten authors are from Germany and most of them are related to a research 
group at the University of Regensburg (see discussion). Regarding the RG scores, 
many of the frequent authors in our sample of articles have a quite high impact in 
general.
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3.3.2  Citation Analysis 1: Citations of the Analyzed Articles

The articles in our sample differ in the attention they have received from other 
researchers in terms of citations (Table 3.1). From panel (A) of Fig. 3.1 it is visible 
that there is a set of five highly influential papers, each of which has been cited more 
than 100 times. Because the number of citations depends on the time since publica-
tion, among other things, panel (B) plots citation numbers by publication age and 
type. It is interesting to see that the top cited paper is a theoretical piece (no. 4: 
Gartmeier et  al. (2008)). In this paper, Gartmeier et  al. (2008) adapted negative 
knowledge theory to the field of learning from errors in the workplace. This concep-
tion seems to have inspired many other researchers. Of the other frequently cited 
articles, Zhao (2011) and Catino and Patriotta (2013) are relatively recent empirical 
studies. They have been published in leading organizational research journals that 
are of interest to a broad range of disciplines and have high impact factors 
(Organizational Studies, Journal of Organizational Behavior; see section below). 
Finally, Harteis et al. (2008) and Bauer and Mulder (2007) are empirical studies 
published in more specialized educational journals. They are among the earliest 

Table 3.2 Most frequent authors in our sample of 29 articles on learning from errors at work

Author Country Affiliation Discipline
RG 
score Authorships

Bauer, Johannes Germany University of Erfurt 
(formerly Regensburg)

Education 25.7 12

Mulder; Regina 
H.

Germany University of 
Regensburg

Education n/a 8

Gartmeier, 
Martin

Germany Technical university of 
Munich (formerly 
Regensburg)

Medical education 20.0 6

Harteis, Christian Germany University of 
Paderborn (formerly 
Regensburg)

Education 19.9 5

Anselmann (née 
Leicher), 
Veronika

Germany University of 
Regensburg

Nursing science/ 
education

4.5 4

Gruber, Hans Germany University of 
Regensburg

Education n/a 4

Heid, Helmut Germany University of 
Regensburg

Education 17.3 3

Seifried, Jürgen Germany University of 
Mannheim

Business education 18.1 3

Rausch, Andreas Germany University of 
Mannheim

Business education 14.6 2

Zhao, Bin Canada Simon Fraser 
university

Management and 
organization 
studies

n/a 2

Notes. ResearchGate Scores were retrieved in December 2019
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studies on learning from errors in the workplace and have been seminal to the fur-
ther development of the field. The existing reviews did not receive as much attention 
in terms of citations as one might expect. A potential reason may be that all of them 
were published as chapters in edited volumes rather than journal articles.

3.3.3  Citation Analysis 2: Citations in the Analyzed Articles

In this section, we analyze the citations to other work within our sample of 29 arti-
cles on learning from errors at work. Overall, articles from 262 different journals 
were cited; 174 journals were only cited once. Table 3.3 lists the ten most cited 
journals in our sample, the number of articles cited, the category of the journal 
according to Social Sciences Citation Index (SSCI), the country, and the journal 
impact factor according to SSCI. Regarding the category, only two of the top-ten- 
cited journals are focused on workplace learning (Journal of Workplace Learning 
and Vocations and Learning). These two journals have the lowest impact factors and 
are the only European journals, while the high-impact journals have broad focuses 
on either psychology or management and are all published in the United States.

Throughout the 29 analyzed articles, a total of 1494 authors were cited, of which 
1233 authors were only cited once. Forty authors were cited at least in ten out of 29 
analyzed articles. Table 3.4 lists these 40 most cited authors, the number of articles 
in which at least one of their publications was cited, the total number of different 
publications that were cited in our sample, and the number of authorships in 
our sample.

Fig. 3.1 Citations of the analyzed articles on Google Scholar

3 Research on Individual Learning from Errors in the Workplace – A Literature…



66

The first ten authors were cited in 20 and more out of 29 analyzed articles, that 
means in at least two thirds of our sample. However, there are great differences 
regarding the number of different publications that were cited. For instance, the 
article ‘Error Orientation Questionnaire (EOQ): reliability, validity, and different 
language equivalence’ by Rybowiak et al. (1999) was cited in 25 of 29 articles. But, 
compared to his co-authors, Michael Frese’s contribution to the field is much 
broader because 18 of his publications were cited at least once throughout the 29 
articles. In contrast, his co-authors only appeared in that particular publication. 
High numbers of cited publications were found in particular for researchers who 
were also frequent authors in our sample of analyzed articles (e.g., Johannes Bauer, 
Hans Gruber, Christian Harteis). The results will be discussed further in the next 
section.

Table 3.3 Ten most frequently cited journals in the sample of 30 articles on learning from 
errors at work

Journal

Number of 
articles 
cited Category (SSCI) Country

Impact 
Factor 
(SSCI 
2018)

Journal of applied 
psychology

37 Psychology, applied; 
management

United States 5.1

Journal of 
Personality and 
social psychology

26 Psychology, social United States 5.9

Psychological 
bulletin

19 Psychology, multidisciplinary United States 16.4

Journal of 
workplace learning

17 Social sciences; organizational 
behavior and human Resource 
management; psychology, social

England –

Academy of 
Management journal

16 Business; management United States 7.2

Journal of 
organizational 
behavior

12 Business; management; 
psychology, applied

England/
United States

5.0

Psychological 
review

11 Psychology, multidisciplinary United States 6.3

Vocations and 
learning

9 Education & Educational 
Research

Netherlands 1,3

Administrative 
science quarterly

9 Business; management United States 8.0

Organization 
science

9 Management United States 3.3

Notes. Impact factors were retrieved from Web of Science and updated in December 2019
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Table 3.4 Forty most frequently cited authors in the sample of 29 articles on learning from 
errors at work

Name
Number of articles cited 
in (max = 29)

Number of different 
publications

Number of authorships in 
analyzed sample

Frese, Michael 25 18 0
Edmondson,  
Amy C.

25 16 0

Batinic, Bernard 25 1 0
Garst, Harry 25 1 0
Rybowiak, Volker 25 1 0
Bauer, Johannes 24 30 12
Gruber, Hans 24 26 4
Reason, James T. 23 7 0
Sonnentag, 
Sabine

22 3 0

Van Dyck, Cathy 21 2 0
Harteis, Christian 19 18 5
Heid, Helmut 19 16 3
Keith, Nina 18 7 0
Zhao, Bin 18 3 2
Baer, Markus 18 2 0
Gartmeier, Martin 17 11 6
Mulder, Regina 16 10 8
Billett, Stephen 15 12 1
Zapf, Dieter 15 9 0
Oser, Fritz 15 5 0
Kolb, David 15 2 0
Cannon, Mark D. 15 2 0
Olivera, Fernando 15 2 1
Tucker, Anita 13 2 0
Ellström, Per-Erik 12 3 0
Bromme, Rainer 12 3 0
Boshuizen, Henny 12 3 0
Spychiger, Maria 12 2 0
van Woerkom, 
Marianne

11 5 0

Eraut, Michael 11 4 0
Kolodner, Janet 11 3 0
Hui, Chun 11 1 0
Tjosvold, Dean 11 1 0
Yu, Zi-You 11 1 0
Ericsson, 
K. Anders

10 7 0

Rasmussen, Jens 10 6 0
Schön, Donald 10 3 0

(continued)
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3.4  Discussion and Future Directions of Research

Interest in learning from errors as a facet of informal learning in the workplace has 
grown in the last decades. Research on learning from errors can be classified by dif-
ferentiating between an organizational (or system) perspective, a team-level per-
spective and individual level (Lei et  al., 2016). In our review, we focused on 
individual learning from errors in the workplace. Following Tynjälä’s (2008, 2013) 
3-P-model of workplace learning, individual factors and contextual factors exert 
influence on learning processes which lead to various learning outcomes. In the case 
of learning from errors, factors such as an individual’s error orientation or an orga-
nizational error culture influence one’s individual engagement in learning activities 
such as reflection and social interaction. Negative knowledge is often discussed as 
an individual outcome of learning from errors. Research on workplace learning usu-
ally relies on retrospective self-reports by means of interviews or questionnaires.

To provide a systematic overview of research on learning from errors at work, we 
conducted a literature review and citation analysis of articles between 2007 and 
2018. In total, 29 articles were identified based on the following criteria: (1) key-
word matches in title, abstract and/or keywords, (2) main focus on individual  
learning from errors at work, (3) published from 2007 until late 2018 (when this 
manuscript was prepared). (4) English or German language.

Regarding the types of articles, 20 of the 29 articles report on empirical research, 
five articles are theoretical and four articles are literature reviews. Focusing on the 
empirical studies, in nine studies only quantitative data was collected, in six studies 
only qualitative data was collected and five studies relied on mixed methods. 
Interviews and questionnaires were most common, in particular the presentation 
and evaluation of authentic error vignettes was used in the context of nursing (Bauer 
& Mulder, 2010). Moreover, the collection of critical incidents and more or less 
standardized diaries were also applied. Nylander et al. (2018) found that the major-
ity of empirical studies on adult education and learning were limited to qualitative 
data, while our analysis of research on learning from errors revealed that the most 
cited studies applied quantitative methods. Most studies were conducted in the con-
text of nursing, followed by a variety of commercial contexts. The majority of the 
articles focuses on presage (input factors) and the process of learning from errors. 
Error orientation is often considered an individual prerequisite and measured by the 
EOQ (Rybowiak et al., 1999). Processes of learning from errors were measured by 
questionnaires such as Engagement in Social Learning Activities (ESLA) by Bauer 

Table 3.4 (continued)

Name
Number of articles cited 
in (max = 29)

Number of different 
publications

Number of authorships in 
analyzed sample

Moray, Neville P. 10 2 0
Senders, John W. 10 2 0
Clarke, Sharon G. 10 2 0

A. Rausch et al.



69

and Mulder (2010). Most studies applied retrospective methods of data collection 
such as questionnaires. In only a few studies was data collected close to the pro-
cesses, for instance by means of diaries (Hascher & Kaiser, 2015; Rausch, 2012a; 
Rausch et al., 2017). Moreover, only a few articles focused on the product of what 
is being learned from errors. These works often refer to the concept of negative 
knowledge. The empirical approaches range from the analysis of interview data 
over the classification of diary data to the measurement of performance improve-
ments as indicators of learning.

In total, the 29 analyzed articles were published by 31 researchers. Most research-
ers work in general or adult education, while only a few are related to medicine and 
nursing or business education and management. Ten of these authors contributed to 
more than one article. First and foremost, it is remarkable that nine out of these ten 
authors are from Germany. The authors of this review are not aware of any bias 
towards German contributions in their review except for including two German- 
language articles. There seems to be a vibrant community of researchers in this field 
in Germany. On closer inspection, most of these researchers are related to the 
University of Regensburg or collaborated with researchers from that community. 
Helmut Heid, Hans Gruber and Regina Mulder had a long-term influence on this 
strand of research and Johannes Bauer, Martin Gartmeier and Christian Harteis rep-
resent a ‘second generation’ of researchers in this tradition, all three of them had 
formerly worked at the University of Regensburg.

In our sample of 29 articles on learning from errors at work, articles from 262 
different journals were cited; 174 journals were only cited once. Only two of the 
top-ten-cited journals are focused on workplace learning (Journal of Workplace 
Learning and Vocations and Learning). These two journals have the lowest impact 
factors and are the only European journals, while the high-impact journals have 
broad focuses on either psychology or management and are all published in the 
United States. Thus, when choosing an appropriate journal to submit to, a conflict 
arises between journals of particular relevance to the scientific community of work-
place learning and journals of high impact in general.

Within the 29 analyzed articles, a total of 1494 authors were cited, of which 
1233 authors were cited only once. The ten most-cited authors were cited in 20 
and more out of 29 analyzed articles, that means in at least two thirds of the ana-
lyzed articles. High numbers of cited publications were found in particular for 
researchers who were also frequent authors in our sample (e.g., Johannes Bauer, 
Hans Gruber, Christian Harteis). This may in part be due to self-citation, which is 
not unusual because the authors know their own work and how it contributes to 
their particular line of argument. As Harzing (2011) points out, self-citation 
should not be seen as biasing a citation analysis because it is often “a legitimate 
way to acknowledge the academic’s previous research in the same field” (p. 4). It 
is more of a problem, if there is a lack of citations from other researchers. As 
shown above, the number of articles in which the mentioned authors were cited at 
least once clearly exceeds their number of authorships. Thus, many well-respected 
authors in the field were also authors in our sample. Some influential researchers 
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in the field are not authors in our sample because they were not active anymore 
(e.g., James T. Reason, K. Anders Ericsson) or because their focus is not on the 
individual level of learning from errors at work but more on the organizational 
level (e.g., Michael Frese, Amy C. Edmondson).

Regarding Nylander et al.’s (2018) list of the 50 most cited authors in adult learn-
ing research between 2006 and 2014, there are only five authors who are in both 
lists: Stephen Billett (2nd position at Nylander et al.), Michael Eraut (13th position), 
Donald Schön (14th position), David A. Kolb (34th position) and Per-Erik Ellström 
(36th position). Hence, one may conclude that the communities of adult learning 
research in general and research on learning from errors at work are quite distinct, 
though learning from errors is undoubtedly a rich source of informal learning in the 
workplace (Tynjälä, 2008, 2013). Nylander et al. (2018) based their analysis on only 
five selected journals (Adult Education Quarterly, International Journal of Lifelong 
Education, Studies in Continuing Education, Journal of Education and Work and 
Journal of Workplace Learning), of which only the Journal of Workplace Learning 
is among the ten most cited journals in our review. This may be seen as a limitation 
of comparability or as another indicator of quite scattered research communities. 
There is no consensus on a narrow list of relevant journals like it is common in other 
disciplines as, for instance, in business. Indeed, research on workplace learning in 
general and on learning from errors at work in particular, seems to be widespread 
over a multitude of disciplines and thus over many different journals.

Our literature review has some limitations. Despite due diligence, we might have 
overseen relevant work. For instance, chapters in edited books are not always found 
in databases. Furthermore, we had limited our literature review to individual learn-
ing from errors and thus, excluded publications that focused mainly on the organi-
zational level of learning from errors, error management, error culture or more 
generally on safety and reliability. Hence, our review represents only one part of this 
topic and this, of course, influenced our findings. Our citation analysis has limita-
tions, too. As a matter of fact, counting citations is only a vague indicator of an 
author’s impact in the field and we are fully aware that the resulting picture might 
be biased for several reasons. Nevertheless, we hope we have provided an interest-
ing new overview of our field of research.

Based on our review and our own experiences, we would like to highlight three 
recommendations for future research: (1) Research on learning from errors should 
put a stronger emphasis on the measurement of the outcomes of learning from 
errors. This outcome constitutes arguably the crucial dependent variable, but it has 
hardly been investigated in detail. One possible reason may be that the range of 
what is potentially learned from errors is very broad and bound to the specific error 
situation. Nevertheless, objective measures of one’s in-role performance at work 
would be an informative criterium of work-related learning. (2) Future research 
should be domain-specific and incorporate the collection of process data, for 
instance by means of diaries, observational (video) studies or log file analyses where 
appropriate, instead of solely relying on retrospective self-report measures such as 
questionnaires and interviews. A combination of various data sources such as sub-
jective diary data, objective behavioural data and objective performance would also 
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help to avoid common method bias which is clearly an issue if, for instance, atti-
tudes towards errors, coping with errors and learning from errors are all measured 
by self-report questionnaires. (3) Replication studies on learning from errors at 
work are still scarce. Leicher and Mulder (2016), Leicher et al. (2013) as well as 
Rausch et al. (2017) replicated findings from earlier studies to some extent. Further 
replication studies over various contexts are needed to distinguish general mecha-
nisms of learning from errors from domain-specific patterns.
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Abstract Today’s workplace presents rapid changes highlighting the importance 
for workers to engage in continuous learning. Given the central role of motivation 
in learning process, it is important to start with developing a good understanding of 
the way it is defined and measured in the literature. In the present study, we focus 
specifically on ‘learning motivation’ and ‘training motivation’, as constructs 
describing motivation for workplace learning in empirical studies. We analyze the 
way these both constructs are conceptualised, measured and relate to other variables 
studied in the selected articles. Inclusion criteria capture empirical studies on train-
ing and learning motivation in the context of work. Based on a total of 47 articles, 
our results suggest that there is no clear distinction between the examined con-
structs. Moreover, there is a lack of reference to motivational and learning theories 
in the way ‘learning motivation’ and ‘training motivation’ are, both, defined and 
measured. The article discusses results and brings suggestions that might clarify and 
overcome the issues related to the use of various terminology with no clear concep-
tual difference.
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4.1  Introduction

During the last decade, continuous workplace learning has become an essential tool 
to maintain employees’ employability as well as organizations’ competitiveness 
(Fenwick, 2006, 2008; Marsick & Volpe, 1999a, b). As workplace learning has been 
linked to improvements in productivity and performance (Ashton & Sung, 2002), 
there is much interest in investigating the determinants of workplace learning. 
Employees’ motivation for learning is considered to be one of the most important 
predictors of participation in learning activities (Colquitt et al., 2000; Noe, 1986; 
Stipek, 1996; Tannenbaum & Yukl, 1992; Walberg & Uguroglu, 1980; Wlodkowski, 
2008; Zull, 2002) and training outcomes (Colquitt et al., 2000; Quinones, 1995). 
The centrality of motivation to workplace learning is rarely debated given the robust 
findings that motivation is positively related to an array of personal and organiza-
tional outcomes.

In literature there is no single definition or unified approach to refer to motivation 
for workplace learning. Moreover, there is also a problem in the use of terminology. 
Different terms might be employed to describe the same phenomena or the same 
terms might be used when meaning something different. Given the central role of 
motivation in workplace learning outcomes, it is important to develop a good under-
standing of the meaning behind the terms that are used in the literature. In the pres-
ent review we focused specifically on « learning motivation » and « training 
motivation » as terminology to describe motivation for workplace learning. We are 
interested to know how both terms are conceptualised and measured and to compare 
their nomological networks.

4.2  Theoretical Framework

Motivation for workplace learning consists of two components: ‘workplace learn-
ing’ and ‘motivation’. We will first describe the concept of workplace learning. 
Then, the concept of motivation is discussed as it occurs in workplace settings. 
Finally, we present the three research questions leading this review.

4.2.1  Workplace Learning

Workplace learning has been investigated in a variety of study fields and disciplines, 
such as higher education, adult education, vocational education and organizational 
theories (Boud & Garrick, 1999, 2001; Hager, 1999, 2004a, b; Manuti et al., 2015). 
Consequently, it has generated numerous definitions and understandings of work-
place learning and the meaning of workplace learning is still subject to debate. 
Following Jacobs and Park (2009, p. 134), workplace learning is “the process used 
by individuals when engaged in training programs, education and development 

N. Kochoian et al.



79

courses, or some type of experiential learning activity for the purpose of acquiring 
the competence necessary to meet current and future work requirements”. According 
to this definition, workplace learning is an inclusive term for different learning 
activities relevant for work- related tasks executed in different types of learning con-
texts. Literature on workplace learning proposes two major types of learning con-
texts: formal and informal learning. Formal learning is defined as structured learning 
that takes place ‘off-the-job’ (e.g., lectures, conferences, trainings) or outside the 
work environment, typically in classroom-based formal educational settings 
(Marsick & Volpe, 1999a, b; Marsick & Watkins, 2001; Marsick et al., 2006). Eraut 
(2000) describes several characteristics of formal learning: a prescribed learning 
framework, an organized learning event or package, the presence of a designated 
teacher or trainer, the award of a qualification or credit and the external specification 
of outcomes. Informal learning is conceptually rooted in experiential learning the-
ory and was differentiated from formal learning by Watkins and Marsick (1992) in 
their theory of learning in organizations. Following, Marsick and Watkins (1999, 
2001) informal learning takes place “wherever people have the need, motivation, 
and opportunity for learning” (2001, p. 28) and that it “is usually intentional but not 
highly structured and includes self-directed learning, networking, coaching, men-
toring, and performance planning that includes opportunities to review learning 
needs” (2001, pp. 25–26). Informal learning is described as being less pre-struc-
tured and more in control of the learner than formal learning (Watkins & Marsick, 
1992). It is also reported to be embedded in daily work activities of the employee 
and therefore is often a by-product of some other activity occurred in an implicit, 
reactive, or deliberate way (Eraut, 2007; Livingstone, 2001, 2006; Lohman, 2006). 
Despite these two types of learning contexts, the distinction of formal and informal 
learning remains an object of debate in the workplace learning literature. Several 
authors (e.g., Billett, 2001a, b; Colley et al., 2002) point out that informal learning 
has often been defined in opposition to formal learning (any learning that is not 
formal) and lacks a clear definition.

In the present article, we examine whether researchers refer to different contexts 
when using « learning motivation » and « training motivation » as terminology to 
describe motivation for workplace learning. More specifically, we expect that « 
training motivation » might refer to employees’ motivation to learn from formal 
workplace learning settings only whereas « learning motivation », which is much 
more broad-based, refers to employees’ motivation to learn from formal and infor-
mal workplace learning settings.

4.2.2  Motivation as It Occurs in Workplace Settings

Literature on work motivation considers the complexity of motivation by taking into 
account the interactions between cognition, affect and behavior (Latham & Pinder, 
2005). Work motivation is commonly described as “the set of internal and external 
forces that initiate work-related behavior, and determine its form, direction, inten-
sity, and duration” (Pinder, 2008, p. 11). This definition brings several important 
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insights. First, it admits the influence of contextual (e.g., job characteristics) as well 
as individual (e.g., needs) factors on work-related behavior. Work motivation refers 
then to the psychological mechanisms and processes that connects the individual 
and the environment. Second, this definition highlights that work motivation trig-
gers work-related behavior. Third, motivation is also reported in this definition as 
regulatory for the quantity of displayed efforts and their duration and therefore 
affecting persistence. It is this distributional aspect of motivation in the allocation of 
resources that accounts mostly for behavioral change (Kanfer et al., 2008). Kanfer 
(1990) points out that most contemporary theories recognize the dynamic nature of 
motivation, even though these theories differ as to the kind of processes they refer 
to. Motivation has been theorized by many different disciplinary backgrounds and 
this has generated a number of different interpretations about the underlying pro-
cesses it constitutes (Self-determination theory, Expectancy theories, Goal orienta-
tion theories etc.) and led, especially in educational psychology to insights on 
motivation in the context of education. In this review we will not focus on the appli-
cation of these different theoretical perspectives in the workplace context and will 
exclusively orient our search upon the use of “learning motivation” and “training 
motivation” in organizational literature. Since workplace learning is considered to 
be a work-related behavior, we examine in the present article if definitions of “learn-
ing motivation” and “training motivation” are described like work motivation is 
commonly defined (cfr. Pinder, 2008) and thus refer to’ psychological processes 
that connect internal and external forces that initiate learning behavior or training 
behavior and determine its form, direction, intensity, and duration’.

The present review aims to examine through a systematic approach the terms 
“learning motivation” and “training motivation”. More specifically, this review 
focuses on the following research questions:

RQ1: How are training and learning motivation conceptualized?
RQ2: How are training and learning motivation measured?
RQ3: Do training and learning motivation present different nomological networks?

4.3  Method

In order to ensure the transparency of the methodology and to enhance the repro-
ducibility of the study, different stages were followed as suggested by Fink (2014). 
First, inclusion and exclusion criteria were formulated. Then, searching terms were 
formulated and pretested in order to attain the optimal balance between the external 
and internal validity. Finally, we proceeded to the identification of relevant publica-
tions. In the following paragraphs, the different stages are described in more details.
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4.3.1  Inclusion and Exclusion Criteria

Inclusion and exclusion criteria were defined before conducting the search process. 
First, to provide an insight into recent scientific literature, the time span was 
restricted to publications from 1990 through 2019. To ensure a high quality of pro-
ductions, only peer-reviewed articles were retained. Then, in accordance with one 
of our research goals related to the analysis of measurement instruments used in the 
operationalization of workplace learning motivation, only quantitative empirical 
studies were retained. Finally, we only included articles exclusively focusing on a 
workers population. Therefore, articles reporting on trainees were not taken into 
account as the sample could include students as well.

4.3.2  Literature Search and Selection Process

Several trials were performed in order to define an optimal combination of key-
words (Fink, 2013, 2014) in terms of sensitivity (capacity of integrating a high 
number of relevant studies) and specificity (capacity to present a low number of 
irrelevant studies). We also noticed that “pre-training” was often used as a synonym 
of “training motivation” and/or of “learning motivation” in the title, key-words and/
or abstract. Therefore “pre-training” was also included in our search terms. The 
final keywords combination (all*(motivation) AND all*(learn* OR train* OR pre-
train* OR pre- train*) AND all*(work* OR employ*))1 was entered in three data-
sources (PsycINFO, PsycARTICLES, ERIC) available in the authors’ institution, 
by using the Proquest interface. The duplicates were not allowed from the initial 
search. Finally, irrelevant topics and classifications, detailed in the Table 4.1, were 
excluded from the search analyses at an early stage. The initial search resulted in a 
total number of 807 articles (PsycINFO = 517; PsycARTICLES = 86; ERIC = 204). 
Articles were first screened on basis of their titles and abstracts. This first selection 
resulted in a total of 121 articles which was reduced to 47 articles after text reading. 
The important difference between the first and the second selection is mainly due to 
the sample that was mostly composed of students or trainees without specifying 
whether these trainees were also working at the same time.

4.3.3  Sample Analysis

Definitions of pre-training, training and learning motivation in our sample of arti-
cles presented two types of definitions. A conceptual definition refers to a clearly 
stated definition describing the nature of the concept, whereas an operational defini-
tion refers to a definition given through the measurement instrument. Each type of 

1 all* = title, abstract and keywords
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definition is theory-based if it was defined based on at least one motivational theo-
retical framework. A definition was categorized as not theory-based in case it was 
self-defined or adopted from another article without referring to a theoretical frame-
work. Consequently, four types of definitions were distinguished: conceptual 
theory- based, conceptual not theory-based, operational theory-based and opera-
tional not theory-based. A count was established in Table 4.2. Moreover, the catego-
rization for each article is reported in Table 4.3.

Table 4.1 List of excluded topics and classifications from research process on ProQuest interface

Excluded topics
Student motivation, student attitudes, college students, rats, higher education, academic 
achievement motivation, high school students, animal learning, elementary school students, 
adolescent development, undergraduate students, college faculty, classroom environment, 
student characteristics, teacher student relationship
Excluded classifications
Drug & Alcohol Rehabilitation, sports, Psychotherapy & Psychotherapeutic Counseling, 
Substance Abuse & Addiction, Classroom Dynamics & Student Adjustment & Attitudes, 
Neuropsychology & Neurology, Physical & Somatoform & Psychogenic Disorders, 
Childrearing & Child Care, Psychoanalytic Theory, Cognitive & Perceptual Development, 
Human Factors Engineering, Behavior Disorders & Antisocial Behavior, Psychoanalytic 
Therapy, Developmental Disorders & Autism, Group & Family Therapy, Psychological 
Disorders, Schizophrenia & Psychotic States, Rehabilitation, Medical Treatment of Physical 
Illness, Neurological Disorders & Brain Damage, Affective Disorders, Criminal Rehabilitation 
& Penology, Marriage & Family, Physiological Psychology & Neuroscience, Religion, 
Consumer Attitudes & Behavior, Educational/Vocational Counseling & Student Services, 
Linguistics & Language & Speech, Home Care & Hospice, Sexual Behavior & Sexual 
Orientation, Architectural Engineering, Structural Design, and Properties (General) (CE), 
Clinical Psychological Testing, Design Principles (MT), Behavior Therapy & Behavior 
Modification, Cognitive Therapy, Immunological Disorders, Literature & Fine Arts, Behavioral 
and Cognitive Neuroscience, Eating Disorders.

Table 4.2 Summary of categorization of training and learning motivation conceptualization

Not 
defined

Defined

Total

Theory-based
(12)

Not theory-based
(21)

Conceptual
(5)

Operational
(7)

Conceptual
(20)

Operational
(1)

Training 
motivation

 8  2 6  6 1 23

Learning 
motivation

 6  3 1 14 – 24

Total 14 33 47

N. Kochoian et al.
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4.4  Results

Table 4.4 describes the selected articles, in terms of sample characteristics and num-
ber of measurement points. In 68% (32/47) of cases, researchers used a sample 
higher to 200 participants. A total of 49% (23/47) of articles do not communicate 
participants’ age, gender and/or their educational level. Most of articles realized one 
unique point of measurement (66%), 26% have realized 2 measurement points and 
8% measured their variables 3 times.

The number of articles on training motivation (23/47) was almost equivalent to 
the articles using the term learning motivation (24/47, see Table 4.2).

4.4.1  How Are Training and Learning 
Motivation Conceptualized?

As reported in Table 4.2 (summary, see details in Table 4.3), in total 33 articles on 
47 (68%) provide a definition of the used concept (training or learning motivation). 
Among these articles, 12 articles providing a theory-based definition (26% of the 
total sample) of which more studies with an operational definition (7/12, defined 
through a measurement instrument) than a conceptual definition (5/12, based on one 
or several concepts). When the provided definition is not based on any theoretical 
background, the definition tends to be however more conceptual (20/21, self- 
defined, or referring to self-defined definitions of other authors) than operational 
(1/21), self-defined, based on the used measurement instrument). It also appears 
that training motivation counts more theory-based definitions (8/12) than learning 
motivation (4/12). When learning motivation is used, the majority of provided defi-
nitions are self-defined (14/24), with no reference to any theoretical background.

Based on Table 4.3, we observe that theory-based definitions refer, at least partly, 
to the Expectancy-Value Theory (see articles n°14; 19; 20; 23; 32), Goal Theory 
(10; 17), Self-Efficacy Theory (9; 32), Work Improvement Theory (13), Active 
Problem Solving Theory (28), Change Theory (31) and Self-Determination 
Theory (43).

In terms of content, self-defined conceptual definitions of training motivation 
refer to motivation to participate in training (1), desire to learn training content (2; 
12; 16), desire to learn before training (6), persistence and intensity of efforts for 
learning before, during and after training (15; 16), and perceiving training as useful 
and important (4). Self-defined definitions of learning motivation refer to notions of 
trainees’ desire and/or determination to learn training content (24; 25; 26; 29; 30; 
35; 36; 37; 38; 39; 40; 41; 45), desire to participate in a training activity (29; 34; 
35; 36; 37). Therefore, based on the content of definitions not refering to any theo-
retical background, we observe that training and learning motivation are used as 
synonyms. Indeed, in this case, training and learning motivation refer both to train-
ing contexts, without taking into account the diversity of learning contexts.

N. Kochoian et al.
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Finally, overall, articles presenting a theory-based definition tend to have an ade-
quacy between the conceptualization and the operationalization of motivation. For 
non theory-based operational definitions, we also observe correspondence between 
conceptualisation and operationalisation as the definition refers to the dimensions 
used in the measurement instrument. However, 40% of the articles (19/47) in our 
sample do not report a definition and/or items’ examples. Consequently, the ade-
quacy between the definition and the measurement instrument is difficult to evaluate.

4.4.2  How Are Training and Learning Motivation Measured?

In order to examine how training motivation and learning motivation are operation-
alized, we analyse which measurement instrument has been used and the number of 
items selected.

Based on Table 4.3, 21 articles on 47 report to use directly or indirectly (via a 
second source) and at least partially the scale of Noe and Schmitt (1986). This rep-
resents 45% of the total sample. More specifically, this scale is used in 12 out of 23 
articles (1; 4; 5; 6; 7; 8; 10; 11; 14; 15; 20; 22) for training motivation. It is the case 
of learning motivation in 9 articles out of 24 (27; 29;35; 38; 39; 40; 41; 42; 45).

Although the scale is mostly taken from Noe and Schmitt (1986), the length of 
the scale differs from one study to another. Three of these articles (14, 20; 25) report 
a mixed scale combining the scale from Noe and Schmitt (1986) with another one. 
Other studies do not report any reference (12; 26; 47).

Then, for what concerns the scale dimensionality, most scales (80%) present a uni-
dimensional structure. Among the articles, using several dimensions (between 2 and 4), 
6 concern training motivation and include the following dimensions: instrumentality 
(9; 14; 19; 20; 23), expectancy (19; 20; 23), motivation to learn (14; 20), valence (23), 
and self-efficacy (9). One article counts 3 dimensions but does not report which dimen-
sions are used (3). Concerning learning motivation, only 3 articles report a multi-
dimensional questionnaire, referring to perceived need to change (31), efficacy to 
change (31), valence of change (31), learning value (32), learning self-efficacy (32), 
autonomous motivation (43), controlled motivation (43), and a-motivation (43).

Finally, 43 out 47 studies report the number of items they used to measure train-
ing and learning motivation and which varies between 2 to 26 items. Training moti-
vation is reported to be measured with at least 10 items in 45% (9/23) of studies. 
This is the case for only 12.5% (3/24) of the studies for learning motivation. Most 
of studies also provide at least one example of the used items (85%).

4.4.3  Do Training and Learning Motivation Present Different 
Nomological Networks?

Table 4.5 summarizes antecedents and consequences of training and learning moti-
vation examined in the selected studies.

4 Pointing Out Conceptual and Measurement Issues in Studies on ‘Learning…
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Table 4.5 Antecedents and consequences of training and learning motivation

Study
Role of 
motivation Antecedents Consequences

Training motivation
1. Bartlett (2001) Correlation Organizational commitment
2. Bertolino et al. 
(2011)

Dependent Proactive Personality
Age (moderator)

–

3. Cannon-Bowers 
et al. (1995)

Mediator Cognitive ability
Attitudes
   Organizational commitment
   Intent to remain
Self-efficacy
   Academic self-efficacy
   Physical self-efficacy
Demographics
   Gender
   Age
Family history

Training performance

4. Carlson et al. 
(2000)

Dependent Organizational commitment
Training self-efficacy
Self-esteem
Achievement motivation
Flexibility
Attitudes toward training

–

5. Chiaburu and 
Marinova (2005)

Mediator Supervisor support
Peer Support
Performance approach goal 
orientation
Performance avoid goal orientation
Mastery approach goal orientation
Mastery avoid goal orientation
Training Self-Efficacy

Skill Transfer

6. Chung et al. 
(2017)

Dependent Perceived Ethnic Discrimination
Ethnic Dyadic Dissimilarity

–

7. Clark et al. 
(1993)

Dependent Career utility
Job utility

8. Facteau et al. 
(1995)

Mediator Training Reputation
Intrinsic Incentives
Compliance
Extrinsic Incentives
Career Exploration
Career Planning
Organizational Commitment
Subordinate Support
Peer Support
Supervisor Support
Top Management Support
Task Constraints

Perceived training 
transfer

(continued)

N. Kochoian et al.
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Study
Role of 
motivation Antecedents Consequences

9. Guerrero and 
Sire (2001)

Mediator Voluntary participation
Information on training programme
Supervisor support
Age
Seniority

Satisfaction with 
training
Learning from training 
(knowledge)

10. Hassan et al. 
(2010)

Independent – Training effectiveness

11. Kim et al. 
(2016)

Dependent Career Commitment
Ethical behavior
Perception of organizational politics

–

12. Machin and 
Fogarty (2004)

Dependent Positive affect
Negative Affect
Climate for transfer :
   Goal cues
   Social cues
   Task cues
   Positive reinforcement
   Negative reinforcement
   Extinction
   Pre-training self-efficacy

–

13. Naquin and 
Holton (2002)

Dependent Neuroticism
Conscientiousness
Agreeableness
Positive affect
Negative affect
Extraversion
Openness
Work commitment

–

14. Patrick et al. 
(2012)

Mediator Being on one’s chosen job Motivation to transfer
Post-training 
self-efficacy
Knowledge acquisition

15. Scaduto et al. 
(2008)

Mediator Leader member exchange Training transfer
Training maintenance
Training generalization

16. Setti et al. 
(2015)

Dependent Learning goal orientation
Performance goal orientation
Proactive personality

–

17. Smith et al. 
(2008)

Mediator Performance goal orientation
Learning goal orientation
Self-efficacy
Valence
Expectancy

Affective reaction
Utility reaction
Intention to transfer

18. Switzer et al. 
(2005)

Mediator Training reputation
Self-efficacy
Managerial support

Perceived training 
transfer

Table 4.5 (continued)

(continued)
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Study
Role of 
motivation Antecedents Consequences

19. Tannenbaum 
Mathieu et al. 
(1991)

Independent – Post-training attitudes
   Organizational 

commitment
   Academic 

self-efficacy
   Training Motivation

20. Tharenou 
(2001)

Independent
Mediator
Moderator

–
Supervisor support
Work environment
   Job challenge
   Supervisor support
   Employer support
   Lack of barriers

Participation in training 
and development

21. Tracey et al. 
(2001)

Mediator Job involvement
Organizational commitment
Work environment (supervisor, 
management and organizational 
support)
Pre-training self-efficacy

Affective reactions
Utility reactions
Declarative knowledge
Application-based 
knowledge

22. Tsai and Tai 
(2003)

Dependent Training assignment
Perceived importance

–

23. Zaniboni et al. 
(2011)

Mediator Performance goal orientation
Learning goal orientation
Job support

Intention to transfer

Learning motivation
24. Alvelos et al. 
(2015)

Mediator Perceived Content Validity
Transfer Design
Social Support

Positive Transfer

25. Al-Eisa et al. 
(2009)

Independent
Mediator

–
Self-efficacy
Supervisor support

Transfer intention

26. Cheng & Ho 
(2001)

Mediator Job involvement
Career commitment

Learning transfer

27. Chiaburu and 
Lindsay (2008)

Mediator Training instrumentality
Training self-efficacy

Motivation to transfer
Training transfer

28. De Lange et al. 
(2010)

Dependent Job demands
Job control
Supervisor Support
Active problem solving

Positive Transfer

29. Garavan et al. 
(2010)

Mediator Perceived barriers and enablers
Self-Efficacy

Participation in 
e-learning

30. Govaerts et al. 
(2018)

Control 
variable

– Training retention
Transfer

31. Harris and 
Cole (2007)

Independent – Stage of changes

32. Kochoian et al. 
(2017)

Dependent Chronological age
Occupational future time perspective

–

Table 4.5 (continued)

(continued)
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Study
Role of 
motivation Antecedents Consequences

33. 
Kontoghiorghes 
(2002)

Dependent
Independent

Learning environment
Job design
Quality management
Organization commitment and 
satisfaction

Training transfer

34. Kyndt et al. 
(2016)

Independent – Generic learning 
outcomes 
Organisational level 
learning outcomes
Job-specific learning 
outcomes

35. Major et al. 
(2006)

Mediator Proactive personality
Neuroticism
Extraversion
Openness
Agreeableness
Conscientiousness

Development activity

36. Ng (2015) Mediator Supervisory practices Training transfer
37. Ng and Ahmad 
(2018)

Mediator Conscientiousness
Extraversion
Agreeableness
Perceived organizational support 
Supervisor support
Peer support

Training transfer

38. Noe and Wilk 
(1993)

Mediator Organizational membership 
characteristics
Self-Efficacy
Social support
Situational constraints

Development activities

39. Park, Kang, 
and Kim (2018)

Mediator Supervisor support
Developmental needs awareness

Training readiness
Motivation to transfer
Job performance

40. Roberts et al. 
(2018)

Mediator Proactive Personality
Conscientiousness

Transfer intentions

41. Rowold (2007) Independent – Declarative knowledge
42. Smy et al. 
(2016)

Dependent Perceptions of transformational 
instructor behavior
Valence
Instrumentality

–

43. Vanthournout 
et al. (2014)

Mediator Workplace climate factors
   Supervision
   Independence choice

Approaches to learn at 
the workplace
   Deep approach to 

learning
   Surface-rational 

approach to learning
   Surface-disorganized 

approach to learning

Table 4.5 (continued)

(continued)
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Study
Role of 
motivation Antecedents Consequences

44. Vignoli and 
Depolo (2019)

Mediator Proactive personality
Gender
Role

Motivation to transfer
Transfer of training

45. Walsh et al. 
(2013)

Correlation Sexual harassment myth endorsement
Pessimism about sexual harassment change

46. Warr et al. 
(1999)

Independent – Gains in knowledge
Reported competence
Perceived value

47. Warr and Birdi 
(1998)

Correlation Individual factors
   Age
   Gender
   Education level
   Job grade
   Learning confidence
Environment factors
   Management support
   Co-worker support
   Non-work support
   Shift working
   Time constraints

Table 4.5 (continued)

First, we observe that training motivation (11/23) and learning motivation 
(12/24) are considered as mediators in 49% of studies. Training motivation pres-
ents a various range of antecedents, including social support (5; 8; 9; 18; 20; 21; 
23) and self- efficacy (3; 4; 5; 12; 17; 18; 21) as the most studied antecedents. 
Other frequent reported antecedents were personality factors (2; 3; 13; 16; 35; 
37; 40; 44) and goal orientation (5; 17; 23). Concerning learning motivation, 
scholars focus mostly on social support (24; 25; 28; 37; 38; 39), personality-
related factors (35; 37; 40; 44), self-efficacy (27; 29; 38) and job-related vari-
ables (26; 28; 33) as antecedents.

In terms of consequences, training motivation is studied mostly in relation to 
training transfer and training effectiveness-related variables (3; 5; 8; 10; 15; 17; 18; 
23), as well as to knowledge-related variables (9; 14; 21). For learning motivation, 
scholars focused also on variables related to transfer (24; 25; 26; 27; 30; 33; 36; 37; 
39; 40; 44), as well as to variables related to knowledge acquisition and develop-
ment (30; 34; 35; 38; 41; 46).

Following these observations training motivation and learning motivation 
cannot be clearly distinguished on basis of their nomological network as their 
most frequently reported antecedents and consequences overlap substantially 
(Fig. 4.1).
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4.5  Discussion

The present literature review investigated workplace learning motivation as reported 
in empirical peer-reviewed studies examined in working populations. We focused 
our search specifically on the use of « learning motivation » and « training motiva-
tion » as terminology to describe motivation for workplace learning. Our main inter-
est was to know how both terms are conceptualised and measured and to compare 
their nomological networks. Through the analyses of their conceptualisation and 
operationalisation, conclusions can be made as to what extent these terms, as used 
in organizational literature, actually refer to ‘workplace learning’ (i.e. include a 
variety of learning contexts) and ‘motivation’ (i.e. refer to the psychological mecha-
nisms and processes that connects the individual and the environment and its regula-
tory character in the distribution of effort)

4.5.1  Workplace Learning as Reflected in Workplace 
Learning Motivation

First, our results show that the study of workplace learning motivation refers to 
workplace learning in formal learning contexts (e.g., training) irrespective of 
whether “learning motivation” or “training motivation” is used in the study. 
Therefore, the studies within our sample do not explore motivation in relation to 
both formal and informal learning activities in a variety of workplace learning con-
texts. We recommend to consider workers’ motivation in relation to informal learn-
ing contexts in conceptualising and operationalizing workplace learning motivation. 
A broader reflection is needed in organizational literature on the conceptualization 
of learning by integrating insights from the workplace learning literature. For 

Fig. 4.1 Nomological network of learning motivation and training motivation
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instance, Lee et al. (2004, p. 5) present the categorization of Stern and Sommerlad 
of different approaches on ‘workplace learning’ based on the degree to which 
‘learning’ and ‘work’ are separated: the workplace as a site for learning; the work-
place as a learning environment; and learning through work. The first approach 
involves the spatial separation of learning from work with structured learning activi-
ties organised off the job (in-company training). In the second approach, learning is 
also planned and organised but takes place within the work environment and is 
largely ‘on the job’. Following the third approach, learning is inextricably linked to 
working and occurs through task execution and social interaction with colleagues in 
the workplace. These different approaches should be reflected in future organisa-
tional literature on workplace learning motivation. We invite scholars studying 
workplace learning motivation to clarify their approach on learning in general and 
workplace learning in particular.

4.5.2  Motivation as Reflected in Workplace 
Learning Motivation

The concept of motivation has also different definitions depending on the discipline 
and research approach applied by scholars. Scientists commonly agree that motiva-
tion represents a complex process that connects the individual and the environment 
and that directs energy toward the accomplishment of a goal (Pinder, 2008). Also, 
independently of its object (e.g. general human motivation, work motivation, learn-
ing motivation), motivation is a hypothetical construct (Fenouillet, 2011; Kanfer 
et al., 2008; Pinder, 2008; Vallerand & Thill, 1993). A hypothetical construct is “any 
concept referring to a process or phenomenon, the existence of which cannot be 
empirically demonstrated but which nevertheless seems to be required on theoreti-
cal grounds or for pragmatic descriptive purposes” (Richards, 2009, p. 99). In other 
words, hypothetical constructs refer to labels that are used to express processes or 
entities which are actually presumed to exist but that we are unable to observe or 
measure directly (Kunz & Pfaff, 2002). The necessity to conceptualize and opera-
tionalize motivation through motivational constructs has been well recognized in 
the larger literature on work motivation as well as in educational research with the 
existence of numerous theories focusing on different motivational components 
rather than on motivation as a global concept.

In the present article, we examined whether the organizational literature in 
specific has taken into account the complexity of motivation through the way 
workplace learning motivation has been conceptualized and operationalized up to 
now. We found that only few studies refered to existing motivational theories 
when defining motivation. Some studies do not provide a definition or define 
training or learning motivation through the measurement instrument they use. In 
that case, it is often challenging to assess whether the complex motivational pro-
cess is accounted for. In educational psychology there is a well-developed litera-
ture stream regarding motivation. Insight from this research domain, could be 
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applied and integrated in research on workplace learning motivation in organiza-
tional literature. For instance, the Expectancy-Value Theory of Eccles and 
Wigfield (1998, 2000) conceptualizes learning motivation through motivational 
beliefs and is applied in studies on adult learners (Bourgeois et al., 2009) but also 
more recently in workers (Kochoian et al., 2017). As these motivational theories 
are, up to now, mostly used in scholarly context where formal learning takes 
place, the informal learning should also be taken in to account when transferring 
motivational theories to the workplace context.

4.5.3  Training Motivation or Learning Motivation? Toward 
the Use of One Generic Concept: Workplace 
Learning Motivation

Our results did not allow us to differentiate training and learning motivation from 
the conceptual and operational level or on basis of their nomological network. Many 
studies (45%) in organisational literature on training motivation and learning moti-
vation are based on the work of Noe and Schmitt (1986). These authors developed 
a general scale on ‘trainees’ attitudes’ of which eight items assess trainees’ motiva-
tion to learn. In the different reported studies, there is no reference to any motiva-
tional theory at all which provides us with little background upon the development 
of the scale. Moreover, authors report only one item as example item. Other terms 
such as “pre-training” are used as synonyms for learning and training motivation.

In future studies, we suggest to use workplace learning motivation as an umbrella 
construct that encompass learning motivation, training motivation, as well as all 
variations of training motivation, such as pre-training and post-training motivation. 
Currently, several terms are employed to describe the same concept. We suggest to 
refer to workplace learning motivation when it concerns both formal and informal 
learning and to refer to pre-training and training motivation for formal (training) 
contexts. Then, pre-training should be used in (quasi) experimental designs to indi-
cate the first measurement of training motivation while post-training motivation to 
the measurement of training motivation at the end of a training. Post-training moti-
vation should also be differentiated from transfer motivation. A review on this dif-
ferentiation may be of added value.

4.5.4  Limitations

This study has several limitations. First, our research terms included only “learn-
ing motivation” and “training motivation” and did not target other terms used in 
the organisational literature, such as “motivation to participate in training” or 
“motivation for learning and development activities”. For workplace learning in 
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more informal contexts specific types of learning such as reflection, experiment-
ing, mentoring might be relevant especially when extending the review to other 
domains. In the same line, we focused on articles mentioning the generic term 
“motivation”. A review integrating research that use key components of learning 
motivation as conceptualized in the well-established theoretical frameworks, such 
as learning goals or learning self-efficacy might be added. Second, as the search 
terms were defined only in English, the present literature review is limited to 
English-speaking literature. It is therefore not clear whether the issues outlined in 
this review appear in other-speaking literature. In this case, other databases should 
be considered (e.g., Francis for French-speaking literature). Third, we focused on 
the literature linked to workers. Therefore, more general literature on adult learn-
ers was not taken into account. Also, studies conducted in samples composed of 
students (e.g., Klein et al., 2006) or trainees, when it was not specified if these 
trainees were workers, were not included. The same happened with articles mix-
ing students and workers in their sample (e.g., Baldwin et  al., 1991). Fourth, 
quantitative studies only were taken into account in this review. Qualitative stud-
ies should be included in future reviews.

In conclusion, the traditional way to conceive workplace learning in organ-
isational literature still tends to be associated with learning in formal training 
courses. It is then not surprising that the term “learning motivation” is associ-
ated with formal learning contexts. We would like to point out the importance to 
bring a more refined conceptual understanding of workplace learning in organ-
isational studies on workplace learning motivation. We also suggest that future 
research systematically adopts an established motivational theoretical frame-
work so to clearly conceptualize workplace learning motivation, which at the 
same time serves as a guideline for a more fine-grained measurement of the 
concept. This avoids inconsistencies between the conceptualization and opera-
tionalization of the concept. Finally, we would advise to use the terms “pre-
training” and “training motivation” for specific training contexts, whereas 
“learning motivation” as a general term that includes motivation in all different 
learning contexts.
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Chapter 5
Professional Vision at the Workplace 
Illustrated by the Example of Teachers: 
An Overview of Most Recent Research 
Methods and Findings

Irene T. Skuballa and Halszka Jarodzka

Abstract Expertise is marked by outstanding performance of a person in a specific 
area or profession. In many professions, the level of expertise is also reflected in his 
or her professional vision. That is, a person’s ability to detect relevant elements in 
the environment and interpret them appropriately to guide his or her actions on a 
task (Goodwin, Am Anthropol 96(3):606–633. https://doi.org/10.1525/
aa.1994.96.3.02a00100, 1994). This is in particular true for professions with a high 
visual component, such as medicine, air traffic control, car driving, or teaching. Eye 
tracking, a method to objectively measure where a person looked at, for how long, 
and in which order, is a well-established method to investigate this aspect of exper-
tise. Also, eye movements often reveal information that cannot be accessed con-
sciously by agents and are therefore of high relevance for understanding the 
development of expertise. Findings from empirical research show that experts’ eye 
movements are more knowledge-driven whereas novices are more image-driven, 
that means that novices’ visual attention is more often attracted by salient misbe-
haviors. This book chapter will highlight applied contributions of eye tracking 
research to expertise development in the domain of teaching. As research in this 
specific domain is still scarce, we will transfer findings from other domains into 
teaching and introduce it as the new promising area where gaze behavior plays a 
crucial role. Finally, we will discuss the potentials of professional vision and eye 
tracking for trainings in the acquisition of expertise.
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5.1  Teacher Expertise and Professional Vision

Classroom environments are complex and information-rich. Managing a classroom 
puts high demands on teachers as multiple events happen simultaneous putting a 
teacher’s skills to a test. In addition to ensuring learning opportunities for students 
and providing content-related instructions, teachers must continuously scan the 
classroom for potential misbehaviors in order to prevent disruptions and redirect 
students’ attention, i.e., expert teachers possess a high level of professional vision. 
The current paper aims at presenting the most relevant – albeit scarce – research on 
teachers’ professional vision to reach a better understanding of teachers’ profes-
sional vision, how it develops, how it can be studied and what is still unknown.

Teachers practice for years to master the affordances of authentic teaching envi-
ronments (Berliner, 2004; Glaser, 1985). It takes teachers over hundreds and thou-
sands of hours of teaching to become successful managers of their classrooms. 
Effective classroom management is related to high teaching quality and comprises 
the actions a teacher can take to create and maintain a positive environment where 
students engage in meaningful learning activities (Brophy, 1988). Expert teachers 
take the emotional, cognitive, and affective prerequisites of students into account 
when teaching. Expertise is specific to a domain and requires the acquisition of 
domain-specific knowledge through deliberate practice (Berliner, 2004). Teaching 
expertise is practical knowledge and can be labeled as “action-oriented knowledge” 
because teachers acquire it through active cognitive and affective engagement with 
teaching processes (Berliner, 2004; Blömeke et al., 2015). Workplace conditions are 
relevant for teacher expertise as the constrains in the teaching requirements can 
hamper the development of cognitive teaching skills (Berliner, 2001). And yet the 
number of teaching hours alone does not guarantee expertise (Palmer et al., 2005). 
It appears that teacher expertise is greater than the sum of its parts.

5.1.1  Development of Teaching Expertise

The development of teaching expertise is not considered a linear process where just 
more practice leads to better teaching, rather teachers might reach plateaus which 
can indicate a stabilizations of teaching quality (Glaser, 1985). To describe the lev-
els of expertise development, Berliner adapted five stages of experience-based 
know-how acquisition by Dreyfus and Dreyfus (1986) and translated them specifi-
cally into teaching expertise (Berliner, 2001, 2004). According to Berliner, empiri-
cal findings speak for the validity of the five stages as well as a positive link between 
teacher expertise and students’ achievements (Berliner, 2001, 2004). These five lev-
els are according to Berliner: novice, advanced beginner, competence, proficiency, 
and expertise. As novice teachers are driven by the rules they want to apply, they are 
not able to react flexible to the teaching environment. Advanced beginners start to 
connect their practical knowledge to the practice of the teaching context enabling 
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flexibility to a certain extent, but still lacking the ability to predict events. Competent 
teachers can detect relevant events of the teaching situation and spontaneously pri-
oritize them based on goals they have set beforehand. Despite the fact that the five 
stages of skill acquisition may suggest a linear way of expertise development, many 
teachers remain on the competent level and only a small number of teachers pro-
ceeds to the fourth stage of proficiency. Proficient teachers act intuitively and have 
a holistic understanding of the teaching situation by predicting students’ behavior. 
Even fewer teachers make it to the last stage, the stage of expertise. Expert teachers 
are fluid performers who can rely on a broad archive of experience and not rely on 
deliberate analyses of teaching situations. Thus, expert teachers are able to critically 
reflect on their own teaching while it is ongoing. Teaching is thus a skill based on 
knowledge acquisition that develops with experience and the environment in which 
teachers exercise.

In an effort to delineate different categories of teaching knowledge, Shulman 
(1987) names at least seven knowledge categories which are intertwined during the 
acquisition of the teaching skill. For instance, knowledge about the content refers to 
the subject related information that is being taught by a teacher, whereas pedagogi-
cal content knowledge refers to the teacher’s knowledge how to best provide that 
kind of information given a specific learner’s cognitive and affective prerequisites 
so to foster the learner’s comprehension. Shulman also lists general pedagogical 
knowledge, curriculum knowledge, knowledge of educational contexts, educational 
knowledge, and finally knowledge about the learners and their characteristics. 
Teachers’ vision which is driven by domain-specific knowledge makes up a vital 
part of teacher expertise; teachers’ professional vision is the cognitive aspect of 
teacher competence (Van Es & Sherin, 2002).

5.1.2  The Visual Part in Teacher Expertise

To make instructions efficient, teachers adapt instructions based on the events in the 
classroom environments. Teachers cannot foresee and anticipate every eventuality 
that might occur when preparing a lesson; they rely on their ability to see and inter-
pret important activities and events in the classroom during the course of teaching 
so they can make pedagogical decisions in response to the on-going lesson. 
Therefore, teaching expertise draws on the visual perception and processing of the 
domain-specific environment. Van Es and Sherin (2002) refer to this ability as notic-
ing. Successful noticing pays credit to the complex nature of teaching situations. It 
addresses the teacher’s ability to identify what is important, the ability to connect 
classroom events to teaching and learning principles, and the ability to reason about 
the classroom situation based on the teacher’s context-specific knowledge. Empirical 
findings support the significance of noticing and repeatedly show that teaching 
expertise goes along with teachers’ visual expertise and further that visual expertise 
develops with teaching experience (van den Bogert et al., 2014; Wolff et al., 2015; 
Stürmer et  al., 2016). Vision in professional contexts was coined as “socially 
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organized ways of seeing and understanding events” that draws on professional 
knowledge and is relevant to the work of a very specific professional group 
(Goodwin, 1994, p. 606). While professional vision has been well investigated in 
manifold domains such as chess, radiology, aviation, driving, and learning (e.g., 
Alemdag & Cagiltay, 2018; Duchowski, 2002; Gijp et  al., 2016; Reingold & 
Sheridan, 2011; Sun et al., 2016; Weibel et al., 2012); attention to a systematic and 
empirical examination of teacher professional vision was brought only in the recent 
two decades. In the following, we will introduce two theoretical frameworks for 
professional vision in teachers and elaborate on the research approaches into 
teacher gaze.

5.2  First Theoretical Approaches to Teacher 
Professional Vision

The advent of eye tracking technologies has established professional vision as a 
relevant characteristic of expertise (Gegenfurtner et al., 2011; Reingold & Sheridan, 
2011; Sheridan & Reingold, 2017). It is situation-specific: each profession is char-
acterized by specific, sometimes unique, events and the ways its community, and 
competent practitioners in particular, see, analyze, constitute and interpret those 
events (Goodwin, 1994). The knowledge of the specific and relevant cues in a cer-
tain situation and how it should be interpreted is a key feature of expertise (Stürmer 
et  al., 2016). Teaching contexts are marked by multi-layered and simultaneous 
events in the external environment which put high demands on teachers’ visual 
skills to maintain effective classroom managers. Professional vision in teaching is 
an important aspect in the interplay between teachers’ cognitions and teaching prac-
tices which develops over time and comes with experience (Lachner et al., 2016). 
Therefore, it requires top-down and bottom-up processes from teachers to act effec-
tively in the classroom (Sherin, 2007).

So far, models on teacher expertise that make teacher vision explicit and include 
it as part of the professional expertise are scarce. One such model is provided by 
Blömeke et  al. (2015) where teachers’ perception is understood as a situation- 
specific skill that is being developed through exposure to the classroom environ-
ment (Fig.  5.1). The authors introduce a developmental perspective on teacher 
competence where competence is developing over time. The model consists of three 
broad components: disposition, situation-specific skills, and performance. 
Disposition refers to a teacher’s cognitive, conative, affective, and motivational con-
stituents that function as resources. It is expected that teachers with a high teaching 
quality incorporate many types of such resources, such as content and pedagogical 
knowledge, beliefs, motivation, and metacognition which shape teachers’ situation- 
specific skills. For instance, knowledge acquired through teaching experience can 
influence where a teacher turns her visual attention to and, thus, what she sees in a 
classroom situation. Perception is one situation-specific skill acquired in teaching 
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situations through practical engagement. It is closely linked to interpretation and 
decision-making skills in real teaching situations, all of which are shaped by the 
teacher’s disposition. Finally, the teacher’s performance is the observable behavior 
in a specific situation based on the acquired skill-set as a response to the affordances 
in the environment. According to Blömeke et al. (2015) competence is a continuum 
with many steps where a teacher can be more or less competent rather than just 
competent or incompetent. Teachers can acquire competence through deliberate 
practice. Professional vision is one key situation-specific skill that can be developed 
through teaching practice. Though the model is rather abstract, it clearly empha-
sizes perception as a key skill for competent teaching. However, the model falls 
short of explaining the contribution of how the perception skill grows with experi-
ence and how it contributes to the teaching performance. It is a first step into incor-
porating vision into teacher expertise, however it remains simple due to its unilateral 
dependencies where teacher dispositions impact situation-specific skills which, in 
turn, influence performance. First attempts were undertaken to define bilateral rela-
tionships between the concepts (Meschede et al., 2017) arguing that, for instance, a 
teacher’s knowledge and memory shape perception of the classroom events and vice 
versa, namely that the same time perception can influence a teacher’s cognitive and 
affective processes during teaching.

Lachner and colleagues introduce an alternative attempt to combine teachers’ 
professional vision with pedagogical practice and they proposed a preliminary inte-
grated model (2016). According to the model, teachers’ knowledge, that is, peda-
gogical content knowledge, pedagogical knowledge, content knowledge, transfers 
with experience into curriculum scripts (Fig. 5.2). Curriculum scripts are sets of 
goals and actions related to specific pedagogical events and activities. The situa-
tional context determines the required curriculum scripts. Thus, teachers broaden 
and differentiated their curriculum scripts through teaching practice. This process 
requires the perceptual noticing: that is, professional vision and cues in the environ-
ment to activate the right curriculum scripts. The interplay of situational context, 

Fig. 5.1 Modeling competence as a continuum. (Blömeke et al., 2015, p. 7)
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curriculum scripts and professional vision guides the teachers’ teaching practices 
which comprise classroom management and instructional support. It is a rather 
complex model with recursive and cyclic interrelations between teachers’ cogni-
tions, teaching practices and context aspects where teachers constantly re-interpret 
their activated curriculum scripts to adapt them to future situations and gain more 
expertise. The retrieval of specific curriculum scripts becomes easier with practice 
and experience. Professional vision, therefore, is likely to represent effective 
teaching.

While the appeal of the Blömeke et al. model lies in the economy and simplicity 
of the concepts used, the model by Lachner and colleagues is characterized by a 
specific and complex definition of relationships between various concepts relevant 
to teacher expertise. An exact empirical examination including the question of the 
operationalization of the concepts is still pending for both models. Therefore, inves-
tigation of eye movements in the educational context is important to identify visual 
attention patterns that are linked to cognitive scripts or schemata which guide prac-
tice (Jarodzka et al., 2017).

The study of eye movements in authentic environments sheds light on perceptual 
and cognitive processes that are usually automated and difficult to access to con-
sciousness (Van den Bogert et  al., 2014). The first generation of technology- 
enhanced research into professional vision was video-based. The evolution of eye 
tracking technology has added two further sub-branches of research on teachers’ 
professional vision, namely, the investigation of teacher gaze when watching video 
and the investigation of teacher gaze while they are teaching in an authentic class-
room environment. The next section will elicit these research developments.

Fig. 5.2 A preliminary model of teachers’ cognitions in relation to teaching practices and aspects 
of the situational context. (Lachner et al., 2016, p. 199)
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5.2.1  Professional Vision in Teachers: 
Methodological Approaches

Experimental research on visual processing in teaching is driven by technological 
developments and advantages. The usage of videos of classroom situations and the 
employment of eye tracking to assess visual attention allocation are key character-
istics. Eye tracking refers to the method of measuring the gaze point, that is where 
a person looks; it is carried out through eye tracking devices that assesses the posi-
tion of the eye while it is processing external information (Holmqvist et al., 2011).

In the following, we introduce three major methodological lines: a. video-based 
research without eye tracking, b. video-based research with eye tracking, and c. live 
eye tracking while teaching. The first two approach focus on the question what 
teachers see when observing classroom situations, whereas the last approach targets 
the question what teachers see while teaching.

5.2.1.1  Video-Based Research Through Self-Report

Video-based research on professional vision largely investigate teachers’ skills to 
notice and interpret events in a video displayed on a screen. Such video materials 
show teaching situations in classrooms with a camera angle on the students where 
the teaching person is not visible (Fig. 5.3). This way the observer is supposed to 
draw the attention on the events in the classroom and think in the teacher’s shoes.

Fig. 5.3 Screenshot from a video showing classroom events from a front camera angle as used in 
a study by Wolff and colleagues (2017, p. 299)
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Teachers’ noticing abilities are being investigated through different means such 
as ratings, written comments, and interviews. An example for the video-based 
approach and rating assessment of professional vision is provided in the following.

Blomberg et al. (2011) showed video clips of classroom activities to pre-service 
teachers from two different fields, namely social sciences/humanities and mathe-
matics, to compare their ability to notice key elements of classroom interactions. 
After watching each video clip, the teachers were asked to rate the video on 36 
items which represented a combination of components of effective teaching, that is, 
goal clarity, teacher support, and positive learning climate, and knowledge-based 
reasoning, that is, description, explanation, and prediction. An example for goal 
clarity and description was: “The teacher explains how the students are to carry out 
the tasks.” (Blomberg et al., 2011, p. 1134). The pre-service teachers were asked to 
give their responses on a 4-point Likert-scale from 1 (1 agree) to 4 (I do not agree). 
The researchers found that the teachers’ subject influenced their level of profes-
sional vision: teachers in social sciences/humanities outperformed teachers in math-
ematics. Moreover, self-ratings can be used to capture the effectiveness of 
interventions that are being implemented to foster professional vision (Stürmer 
et al., 2012). Stürmer et al. (2012) assessed ratings of videos from teacher candi-
dates before and after they attended a training course on professional vision. The 
researchers successfully showed that specific courses targeting noticing of class-
room events make teachers more competent in professional vision as compared to 
teachers who attended control courses that did not focus on professional vision. 
Follow-up studies speak for a stable effect of such interventions (Stürmer et  al., 
2016) when teachers are interested in professional vison and are provided opportu-
nities to learn (Stürmer et al., 2015).

Beyond ratings, video-based research on professional vision collects verbal data 
from teachers who watched classroom videos. Teachers can give oral interviews or 
written comments after or during watching videos to disclose what they see. For 
further processing, interviews are transcribed and coded with a coding scheme to 
assess teachers’ level of professional vision and reflection (Colestock & Sherin, 
2009). This method can be also employed to investigate the differences between 
novice and expert teachers (Wolff et al., 2017). For instance, Wolff and colleagues 
recruited teachers of different expertise and asked them to watch videos of authentic 
classrooms. Immediately after the presentation, teachers were asked to verbalize the 
thoughts that came to their minds about the events and their relevance to classroom 
management. All verbalizations were coded with a coding scheme developed by the 
researchers to measure knowledge-based noticing abilities. In a final step, the coded 
interviews were analyzed: In their interviews on the videos, experts emphasized the 
role of the teachers as a facilitator for enabling learning opportunities and the impor-
tance of student learning, whereas novice teachers’ reports focused on student 
behavior and discipline and the lack thereof. Although a large number of research-
ers employ the classroom videos of other teachers’ teaching, few use original videos 
of the teacher under investigation (Cortina et al., 2018; Seidel et al., 2011). Seidel 
et  al. (2011), for example, compared the written comments from teachers who 
watched themselves teaching in a video versus teachers who watched another 
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teacher teaching in a classroom. Even though the groups did not differ from each 
other with respect to professional vision, teachers who watched their own videos 
experienced more immersion in the teaching situation and higher motivation com-
pared to teachers who worked with other teachers’ videos.

In sum, the research base on professional vision using videos is rich in methods 
to assess the ability of noticing. The majority of studies had contributed to the field 
of expertise by establishing clear advantages in professional vision for expert teach-
ers. However, the teacher under investigation remains an observer and is not inter-
acting with the displayed environment. In many cases teachers watch the classroom 
of another teacher and, therefore, still stay in the seat of an observer. They lack prior 
knowledge about the students, the classroom structure, and habits. Teacher reflec-
tions remain “outside the demands of instruction” (Sherin et  al., 2008, p.  29). 
Another constraint addresses the fixed view of the videos which does not follow the 
natural head movements of the teacher. It gives an overview of the whole classroom 
whereas the teachers in a teaching situation have to monitor their gaze constantly in 
order to keep track of the students.

5.2.1.2  Video-Based Research Through Gaze Recording

This approach to research on professional vision is a hybrid as it uses videos, but 
complementary measures participants’ eye movements while they are watching vid-
eos of classroom scenarios. Similar to the previous approach, the teacher under 
investigation is in the observer seat. This time, however, the teacher’s eye move-
ments are being tracked while watching the video to ascertain what the teacher is 
paying attention to. Findings on perception are described in terms of attention dura-
tion or fixations on so called areas of interest. Areas of interest are areas in the vid-
eos pre-defined by the researchers as semantically relevant to the research question 
such as students, objects or events, for example, two students chatting (Fig. 5.4).

Addressing the difference between experienced and novice teachers, Van den 
Bogert et al. (2014) collected eye movement data from fourteen teachers. Their find-
ings revealed that the videos were seen differently by experienced teachers than by 
student-teachers. The researchers calculated an eye movement indicator for atten-
tion distribution (cf. GINI in Van den Bogert et al., 2014) which is also associated 
with monitoring skills: If the teacher devotes a lot of attention on one student, less 
attention is left to be distributed among the other students (Van den Bogert et al., 
2014). A low score represents equal attentional distribution, a high score represents 
high attention on few students while the rest is being ignored. Experienced teachers 
look for shorter times as indicated by short fixations, but they simultaneously dis-
tribute their visual attention more equally on students which is interpreted as a sign 
of positive monitoring behavior in more experienced teachers. Follow-up studies 
have added to this by providing evidence that experienced teachers’ perception 
seems more knowledge-driven, whereas novices’ perception appears more image- 
driven meaning that novices get easily distracted by salient events that can be irrel-
evant to the teaching task (Wolff et al., 2016). In addition, novices’ perception of 
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displayed classroom scenarios is more scattered whereas experts’ perception covers 
more areas of the visual display.

In another study with remote eye movement measurements, the participating 
teachers watched a one-minute video of a first-grade classroom where students were 
instructed to close their books (Yamamoto & Imai-Matsumura, 2013). All elemen-
tary students followed the teacher’s instruction, except for two students. The 
researchers investigated whether elementary teachers who watched the video would 
visually process these “misbehaving” students in a different way and whether they 
would spot the students’ disobedience. The results showed that when teaches were 
aware of the misbehavior, they paid more attention to those students, however, the 
majority of teachers did not notice the misbehaving children and thus were not 
aware of them.

Finally, eye tracking can be used to unravel teachers’ unconscious attitudes such 
as it was done to investigate early educators’ expectations towards children’s race 
(Gilliam et al., 2016). The participants watched a series of video clips displaying 
four children working at a round table. The teachers were asked to indicate the child 
who required the most their attention. None of the children displayed challenging 
behavior, however, the researchers used deception to elicit unconscious biases 
regarding sex and race. Eye tracking analyses showed that teachers gazed most on 
boys and the black boy in particular. Furthermore, the teachers indicated that the 
black boy required more of their attention, followed by the white boy and then 
the girls.

Fig. 5.4 Example of areas of interest in a video. (Van den Bogert et al., 2014, p. 4)
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Taken together, this approach offers access to understanding teacher perception. 
Moreover, video-based eye tracking can be combined with interviews or self-ratings 
to capture teachers’ cognitions while watching a teaching situation. This approach 
suffers from similar constraints as the aforementioned purely video-based approach. 
Often, teachers watch another teacher teaching and are not familiar with the stu-
dents. They, therefore, are bound to an observing role and their heuristics. This 
constrain appears the more important when investigating expertise in teaching 
because, as Berliner (2004) stated, knowledge about the personality of students and 
a shared history with them is part of what makes a teacher a pedagogical agent. 
Even expert teachers can experience discomfort and fear when forced to teach in an 
alien classroom environment (Stader et  al., 1990). With this in mind, one might 
wonder how teachers’ visual perception outcomes would differ if they were watch-
ing a video of their own students. Although watching standard videos of other teach-
ers bear the advantage of making comparisons between novices and experts easier, 
they simultaneously restrict the generalization of findings on professional findings 
with respect to expertise. Live eye tracking in authentic classrooms is an attempt to 
address this shortcoming.

5.2.1.3  Classroom-Based Research Through Gaze Recording

The advent of new technology brings along light and non-invasive eye tracking 
glasses that record teachers’ eye movements resulting in a video from the teacher’s 
perspective including all head movements required for purposes of visual attention 
allocation where the teacher is not in the picture. Such recordings allow us to see the 
classroom through a teacher’s eyes in the field where actual teaching is happening, 
namely in the classroom.

One of the first studies on teacher gaze in authentic classroom situations reports 
data from 12 experienced and 12 student teachers teaching in Grades 2 to 8 (Cortina 
et al., 2015). Cortina and colleagues recorded eye movements from teachers with 
mobile eye tracking devices while they were giving a lesson for 45 min. In addition, 
teaching quality was rated using an objective observational manual on classroom 
management (Classroom Assessment Scoring System CLASS, Pianta et al., 2007). 
The researchers calculated an eye movement indicator for attention distribution (cf. 
Van den Bogert et al., 2014) to test for associations with the ten dimensions of the 
observational instrument. There was no effect of visual perception on the classroom 
management dimensions, except for the dimension feedback. Teachers who posi-
tively engage students in reflection activities through their feedback, showed a 
higher GINI coefficient which stands for a strong focus on a small group of students 
in the classroom. This effect was shown only in novice teachers meaning that they, 
in order to provide high quality feedback, focused on a rather small number of stu-
dents. Expert teachers’ quality of feedback is not reflected in their distribution of 
visual attention to students. Skuballa et al. (manuscript under review) on the other 
hand, could show that teachers who reported higher self-efficacy in teaching on a 
self-rating questionnaire performed more fixations on children as well as on the 

5 Professional Vision at the Workplace Illustrated by the Example of Teachers…



128

instructional materials during teaching. Also, these teachers showed better class-
room management as indicated by a high score on the assessment tool CLASS. This 
finding suggests that there is a strong link between the quality of classroom manage-
ment, self-efficacy beliefs, and a teacher’s professional vision. Both studies suggest 
that the association between gaze and teaching quality may vary with the visual 
affordances in the teaching environment. Cortina and colleagues opted for rather 
steady seating arrangements, whereas Kindergarten classrooms as investigated by 
Skuballa and colleagues are characterized by an active environment with constant 
changes of the children’s spatial location in their physical environment. The latter is 
expected to challenge the teachers monitoring skills more.

Given that culture transfers into communication patterns and gaze, McIntyre 
recorded eye tracing data from teachers in UK and Hong Kong to identify how cul-
ture reflects in teaching expertise (McIntyre et  al., 2017, 2019; MyIntyre & 
Foulsham, 2018). Analyzing teachers’ eye movements, evidence supported two 
main effects, namely that expert teachers and UK teachers looked more at students 
when they asked students questions and when they lectured to students. In addition, 
McIntyre and colleagues have found that teachers who shared the same cultural 
background and expertise level had more similar visual processing sequences of 
what they looked at in the classroom (McIntyre & Foulsham, 2018). Lastly, expert 
teachers from Hong Kong and UK looked more at students whereas novices looked 
more at areas that were not students (McIntyre et al., 2019). An opposing gaze pat-
tern was found in a sample with German teachers where it was shown that preser-
vice teachers looked more at students than on other areas in the classroom (Stürmer 
et al., 2017). It must be noted here that the study with Hong Kong and UK teachers 
was conducted in an authentic classroom while the latter study used a scripted situ-
ation with four simulated persons who acted like students.

In summary, mobile eye tracking allows to investigate teachers’ visual percep-
tion in real classroom situations and is thus considered to have high ecological 
validity (Van den Bogert et al., 2014). Compared to the other approaches, teachers 
are being investigated when acting in their natural habitat, that is, when they are 
interacting with students they are familiar with, and have to react to environmental 
affordances instantly guided by their current pedagogical abilities. It can be assumed 
that such scenarios are predestined to capture particularly authentic decision mak-
ing in the full range of complexity of classroom teaching. However, pure fixation 
data by its own are difficult to interpret and require the combination of other infor-
mation sources such as observational data, interviews or demographic information 
(Van Gog et al., 2005). The small number of studies using mobile eye tracking on 
teacher gaze can be ascribed to the novelty of the technology and the laborious cod-
ing procedure where each single fixation must be matched manually to a semantic 
area of interest. Authentic classrooms are complex and software to automatically 
recognize objects or faces is still in early stages of development, but first attempts to 
tackle this challenge are promising and give hope for more research into teacher 
perception (Sümer et al., 2018). Once the challenge of coding is met, researchers 
will be more willing to investigate not only secondary classrooms with steady 
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seating arrangement but also more unsteady and fluctuating teaching situations such 
as physical exercise or laboratory settings.

5.2.2  Data Triangulation to Understand Teacher 
Professional Vision

Gaze data provide objective information about what the teacher sees as a result of 
the teaching experience; gaze data per se do not tell why teachers draw their visual 
attention to specific children or materials nor how they interpreted classroom events 
to make decisions. Professional vision is understood as a cognitive component of 
teaching, however, it barely provides any information on its own and needs further 
clarification through other data sources such as interviews, observational data, or 
standardized questionnaires. In the previous section, we have depicted studies on 
professional vision where diverse methods were applied in order to support the 
interpretation of the outcomes related to professional vision. Such additional infor-
mation can be used (a) to clarify the cognitive processes underlying the eye tracking 
data and (b) to externally validate the collected eye tracking data. For instance, if a 
teacher looked for most of the lesson at one specific student, we cannot infer whether 
she did so because the student had special needs requiring more attention or whether 
she was distracted by the student’s misbehavior. In the following, we introduce 
three popular methods that are being employed in research on teachers’ professional 
vision and gaze behavior.

5.2.2.1  Verbal Reports

Verbal reports are an umbrella for techniques used to obtain verbal data from the 
teacher externalizing the teacher’s thoughts during teaching. Concurrent and retro-
spective reporting are two major types of direct verbalizing procedures (Ericsson & 
Simon, 1993). Concurrent verbal reports give insight into the goals set, information 
processed, and final outcomes of decision-making along the teaching process 
(Taylor  & Dionne, 2000). In the research on teachers, this method can only be 
implemented when teachers are inspecting video recording of lessons and not dur-
ing teaching because teachers cannot externalize their thoughts while they are 
simultaneously explaining the content of the lesson, discussing with students or 
providing instructional support to them. Therefore, when investigating authentic 
lessons, retrospective protocols are the means of choice. Therefore, teachers are 
asked to report from memory or with the help of a video recording of the situation 
under investigation to report what they were thinking while they were teaching. It is 
also possible to combine this method with some guided questions or even additional 
cues such as a superimposed eye movement fixation to elicit teacher’s specific cog-
nitions that seem to be relevant to the research question (Van Gog et  al., 2005). 
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Finally, concurrent protocols can be obtained only from teaching teachers, whereas 
retrospective protocols can be obtained from teachers verbalizing their thoughts on 
another teacher’s teaching video. To link the verbal protocols to professional vision, 
they must be transcribed and coded with a valid coding grid to identify relevant 
teacher cognitions and meta-cognitions (Van Gog et al., 2005).

For instance, Wolff et al. (2017) recorded and transcribed teachers’ verbaliza-
tions to a classroom video. They developed an elaborate coding scheme with four 
major categories, twelve second-level categories and 33 code labels where each 
label has a code definition to investigate teachers’ video-based professional vision. 
The major categories captured teacher’s perceptions and interpretations, their 
themes and focus, the temporality of their comments, and their cognitive process-
ing. Each interview was coded with the coding scheme. As part of quality assurance, 
a selection of the interviews was double-coded by a second rater who was blind to 
the first rater’s coding. In a final step, the codes were quantified to run statistical 
analyses on expert-novice teacher comparisons. In another example, Berliner et al. 
(1988) created three videos of classroom teaching and showed the videos to three 
groups of participants representing different levels of teaching experience (high, 
low, no teaching experience). The participants watched the three videos simultane-
ously twice: first to respond to questions about the classroom management and a 
second time to think aloud. The analyses of the thing-aloud protocols revealed that 
novices expressed difficulty to interpret the events in the videos and made contra-
dictory observations. Persons with even less teaching experience were even more 
confused and struggled to monitor all three videos.

5.2.2.2  Self-Report Instruments

Self-report instruments are survey questionnaires, standardized tests, and checklists 
administered to measure a variable that is relevant to the research question. Similar 
to the verbal reports, such self-report instruments assess subjective information 
from the teacher; in contrast to verbal reports, however, data obtained with self- 
report instruments can be easily transformed into numbers as the answer options 
align to an index (Cresswell, 2012).

For example, Meschede et al. (2017) assumed that teacher beliefs and pedagogi-
cal content knowledge influenced teachers’ professional vision. To investigate these 
relations, the researchers asked teachers to complete two scales measuring teacher 
beliefs. One scale assessed transmissive belief with seven items and the second 
scale assessed constructivist belief with nine items (Kleickmann et al., 2016). Each 
item was a statement requiring the teacher to indicate their level of approval on a 
five-point scale ranging from 1 (I do not agree) to 5 (I agree). A sample item for 
transmissive belief was “Elementary school students learn natural sciences best 
through teachers' explanations.”, and a sample item for constructivist belief was “In 
elementary science teachers should confront students with observations that conflict 
with their prior assumptions about natural phenomena.” (Meschede et  al., 2017, 
p. 163). To assure quality, the authors reported the reliability for each scale. With 
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respect to teacher beliefs, it was shown that professional vision was negatively asso-
ciated with transmissive beliefs and positively correlated with constructivist beliefs. 
Hence, the researchers could demonstrate that teacher beliefs underly how teachers 
visually process classroom situations.

5.2.2.3  Classroom Observations

Classroom observations estimate the teaching quality or effectiveness by an observer 
and aims to measure a teacher’s behavior in a classroom situation to understand and 
improve teaching (Bell et al., 2019). Assessing teaching quality in the classroom 
can, amongst others, help evaluate teaching quality, provide feedback to teachers, 
train teachers in terms of professional development, and provide information to 
investigate how teaching is related to students’ achievements. Observation proto-
cols are documents with multiple categories or rubrics which are based on a pre- 
defined theoretical framework. Well trained observers use these documents to rate 
the quality of teaching of the observed teacher. However, observers are not required 
to have content expertise in the areas being observed. The ratings are assigned num-
bers which can be aggregated into higher level domain scores or a total score repre-
senting the teaching quality. To ensure standardized observations, it is required that 
raters undergo a training and a specific percentage of the observations is double 
coded by two raters to calculate an agreement score. Observational data can be 
obtained live, where a rater sits in the classroom or from video recordings where a 
rater watches a teacher in action (Bell et al., 2019).

For instance, Cortina et  al. (2015) used the Classroom Assessment Scoring 
System (CLASS) (Pianta et  al., 2007) to investigate the associations between 
teacher gaze and their teaching quality. The CLASS comprised three broad domains: 
emotional support, classroom organization and instructional support. Each domain 
is composed of several dimensions, and each dimension, on the other hand com-
prises few indicators. The domain instructional support, for instance, focusses on 
how teachers implement learning activities effectively to support students’ cogni-
tive and academic development (Pianta & Hamre, 2009). It has three dimensions, 
namely concept development, quality of feedback, and language modeling. The 
dimension quality of feedback is rated high when the teacher gives feedback loops, 
encourages the students to respond and expands the student’s performance. As 
described in the section before, Cortina and colleagues found that the dimension 
quality of feedback was significantly associated with the teacher’s ability to visually 
monitor the classroom: novice teachers’ monitoring ability was negatively associ-
ated with their high feedback quality.

Above, we introduced three established methods targeting the underlying cogni-
tions of teachers’ professional vision. Each method bears advantages as well as 
disadvantages. The mixed method approach can overcome the constrains and short-
comings of research into professional vision and put it in the context of teaching to 
understand the teacher’s cognitions, emotions, and behavior. These methods will 
become even more relevant when research using eye tracking gains more popularity 
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because the fixations and saccades of a teacher alone are difficult to interpret. 
Further subjective and objective information will be required to unravel the mean-
ing of visual perception in the classroom.

5.3  Conclusion and Future Research

Each profession determines specific visual processes as a result of situation-specific 
cognitions related to that profession. Contrary to professional vision in chess and 
medicine (e.g., Reingold & Sheridan, 2011), research on teachers’ professional 
vision can be considered a young, but promising, discipline. So far, findings show 
that expert and novice teachers visually process classroom events differently. 
However, research on teachers’ professional vision is still scarce  – in particular 
when it comes to studying this phenomenon during the actual teaching practice and 
not only on video recordings. Hence, more research must be conducted with mobile 
eye tracking of teachers during their teaching in different school types, different 
lessons, different pupil age groups, and different cultures, to come to a true under-
standing of the nature of teachers’ professional vision.

Apart from understanding its nature, fostering the development of teachers’ pro-
fessional vision is another open research topic. First endeavors into training profes-
sional vision show that the knowledge about professional vision can be promoted in 
teacher trainings to sensitize teacher’s awareness for their visual attention processes 
and their cognitions (Stürmer et  al., 2012, 2016). Further, future research could 
build on promising findings in the field of medicine where the understanding for the 
domain was successfully fostered through videos of expert eye movement examples 
(Jarodzka et al., 2012). Videos of experts’ professional vison can be combined with 
professional explanations to create best-practice modelling examples to promote 
expertise and level of performance in practice (Hoogerheide et al., 2016; Jarodzka 
et al., 2012; Mason et al., 2015). Such interventions harness knowledge about vision 
in order to increase teaching quality. They bear great potentials for diverse interven-
tions in teacher trainings and professional developments.

Previous findings have also shown that many cognitive dispositions such as 
teacher’s knowledge and beliefs are indicators of professional vision and it can be 
expected that professional vision, in turn, influences teachers’ cognitive and affec-
tive dispositions. However, the models on professional vision in teaching are still 
scarce and in need of systematic scrutiny to be revised and further developed 
(Blömeke et al., 2015; Lachner et al., 2016). This demand is closely connected to 
few gaps that should be addressed in future research. For instance, it remains unclear 
how the five stages of teacher expertise adapted by Berliner can be connected to 
Shulman’s types of teacher knowledge (Berliner, 2004; Shulman, 1987). Can the 
stages of expertise development be linked to the acquisition of specific teaching 
knowledge types, and how do they interact with teachers’ professional vision? 
Shulman’s approach suggests a final plateau of expertise once a teacher reaches 
stage five. However, policies, curricula, and technologies are constantly changing 
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and thus mark new affordances for teachers. Lifelong learning should become 
another key characteristic of teacher expertise (Boshuizen et al., 2004). The ques-
tion arises how such changes affect teachers’ expertise, teachers’ ability to adjust to 
new challenges, and last but not least, their professional vision. Another gap relates 
to the, at times, small sample sizes based on which previous research findings rest. 
Such constrains exacerbate the generalization of findings. In addition, most findings 
apply to secondary classrooms, whereas elementary and kindergarten classrooms 
were often neglected. It is reasonable to assume that different grade levels require 
different pedagogical knowledge and present teachers with different challenges. A 
kindergarten classroom is more vibrant and marked by many transitions within a 
lesson as compared to a grade ten classroom where students are expected to sit at 
their designated desks. Finally, future research should examine in how far profes-
sional vision is related to students’ achievements. It is assumed that high quality 
teaching increases students’ academic performance (Pianta & Hamre, 2009), but the 
interplay between teaching quality, professional vision and students’ achievements 
still remains undefined.
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Chapter 6
Professional Growth and Workplace 
Learning

Laura Pylväs, Junmin Li, and Petri Nokelainen

Abstract This chapter discusses the concept of professional growth in the context 
of workplace learning. Based on an overview of the relevant research, professional 
growth is seen as an overall developmental process that takes place during one’s 
career and lifespan and understood as a term that overlaps with other related con-
cepts. Furthermore, we argue that professional growth is dependent on social and 
institutional contexts as well as personal attributes and circumstances. Following 
this, a model containing three dimensions related to learning in professional con-
texts (formal–informal, situated–unsituated and individual–social learning) is pre-
sented. The model is formed to illustrate that promotion of professional growth in 
workplaces is connected to formal and informal practices, versatility of working 
environments and social relations. The chapter concludes with discussion and future 
research suggestions related to conceptual issues regarding professional growth and 
contemporary challenges in working life.

Keywords Professional growth · Professionalism · Professional development · 
Continuous learning · Workplace learning

6.1  Introduction

Professional growth is a continuous learning process that enables individuals to 
acquire the knowledge, skills and abilities needed to cope with changing demands 
for vocational proficiency throughout their careers (London & Mone, 1999). 
Collection of concrete developmental strategies and functions is needed to support 
professional growth, making such professional development actions important but 
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not prerequisites for professional growth (Nokelainen & Ruohotie, 2009). The 
issues discussed above stress the role of continuous learning and professional 
growth in the knowledge society and challenge the existing workforce to engage in 
concrete actions to update their knowledge and skills in a flexible and rapid manner 
to remain employed in the future. Over two decades ago, Ruohotie (1996, p. 442) 
noted that ‘We can no longer think in terms of “being” educated or competent, only 
in terms of “becoming” educated and “retaining” or, better yet, “enhancing’ our 
competence” leading to a process-oriented approach to professional growth.

Organisations are increasingly recognising constant training of their employees 
(both formally and informally) as a competitive advantage (Aguinis & Kraiger, 
2009; Noe et al., 2014; Coetzer et al., 2017; London & Smither, 1999; Westbrook & 
Veale, 2001). The considerations of how individuals engaging in production tasks 
may encounter learning opportunities in the workplace and how these opportunities 
may best be recognised, understood and reproduced for training are also increas-
ingly being connected to educational purposes (Filliettaz et al., 2015). Consequently, 
in addition to examining an individual’s willingness to engage in learning through 
work (Billett, 2001), the learning potential of jobs and their influence on profes-
sional growth has also been an area of research in vocational training research 
(Collin, 2002). Overall, the contemporary notions of learning such as ‘lifelong’ and 
‘life-wide’ position learning as a key activity over the lifespan and it is included 
with private and leisure activities, in which an individual is placed at the heart of the 
debate (Nerland, 2012). At root, the postmodern age has been driven by two major 
developments that have widely influenced professionalism: (1) Economics, new 
patterns of international economic organisation where corporate and commercial 
power is extensively globalised and (2) Communications, the electronic and digital 
revolution in communications, leading to instantaneous, globalised availability of 
information and entertainment (Hargreaves, 2000). For instance, the current level of 
digitalization is estimated to have the capacity to automate approximately 47% of 
existing work tasks and soon as much as 58% (Chui et al., 2015). However, research 
has found that automation has not progressed in parallel with its potential (Autor, 
2015). There are two main reasons behind this lag. Firstly, the human work force 
has outperformed machines thanks to ‘bottlenecks of automation’, including issues 
related to social abilities (e.g., empathy, negotiation), creativity (e.g., fine arts) and 
originality (e.g., ‘out of the box’ thinking) (Deming, 2015; Frey et  al., 2016). 
Secondly, political decisions have been made to promote employment and a secure, 
meaningful life (Nussbaum, 2011) for the workforce. Furthermore, global changes 
have had several effects on education. In addition, schools (like many other public 
institutions) have been forced to become economically efficient following market 
principles. The communications revolution has conquered geography, compressing 
space and time creating a proliferation of knowledge and information and increased 
contacts among diverse cultural and belief systems (Hargreaves, 2000).

In this chapter, we provide a conceptual overview of the literature on profes-
sional growth and reflect on its interfaces with workplace learning. Through com-
prehensive literature searching (systematic searching excluded), the aim in the 
overview was to explore the research over the past two decades, during the 
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twentieth century, describe its characteristics and provide a narrative synthesis of 
the topic (Grant & Booth, 2009). At first, we expose the historical background of 
professionalism and present examples of theoretical applications of the concept of 
professional growth. Thereafter, we present a three-dimensional model that sum-
marises our conceptual discussion of professional growth and reflects the multi-
dimensional nature of the concept. Through the model’s three 
dimensions—formal–informal, situated–unsituated and social–individual—we 
identify the current issues related to workplace learning and prerequisites for deep-
ening and expanding knowledge and skills in professional contexts. The contin-
uums typify the complexity of the relationship between an individual and his or her 
organisation. The chapter concludes with a discussion and future research sugges-
tions related to conceptual issues regarding professional growth and contemporary 
challenges of working life.

6.2  Professional Growth

6.2.1  Professionalism

While professional growth as a concept has been used in research for many decades, 
it has been defined in several ways and applied in multiple contexts. Furthermore, 
literature on professional growth has spread into many different disciplines such as 
education, psychology, philosophy, sociology, medicine, business economics and 
engineering. Much of the empirical research, however, is still focused on traditional 
academic professions that is traced to the earlier interpretations of professionalism. 
Historically, the fields of Professional and Vocational Learning have been conceived 
of as separate and different from one another based on an epistemological basis and 
academic requirements of certain occupations (Guile, 2019). Furthermore, profes-
sionalism has a long history among sociologists that emphasised the roles played by 
individuals (e.g., teachers and doctors) and institutions in relation to the functioning 
of society and research orientation and aimed to define the characteristics that made 
particular occupations ‘true’ professions (Martimianakis et al., 2009).

Approaches to professionalism have changed and developed over the time. 
According to Guile (2019), what this culturally and historically formed split between 
the professions and vocations has always tended to downplay is that professional 
and vocational formations are both concerned with the relations between theory and 
practice. Consequently, his reformulation of the concept of professional growth 
emphasises the process that facilitates the formation of professional or vocational 
expertise rather than the distinction between professions and vocations: ‘Both pro-
fessional and vocational formation entails learning to commingle the forms of 
knowledge taught in professional or vocational curricula along with the forms of 
knowledge available or developed in workplaces into an embodied professional or 
vocational form of knowing’ (Guile, 2019, p. 6). Similarly, Chan et al. (2012) have 
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noted that while most formal education systems are still designed to produce spe-
cialised vocationalists and professionals to supply the workforce needed to support 
a national economy, more than just choosing a job, vocation, or occupation, young 
people around the world are nowadays rather expected to unfold a career over a 
lifetime, shaped by environmental opportunities and constraints, personal aspira-
tions, abilities, and experiences. Thus, it is useful to distinguish the act of making a 
vocational choice from shaping and developing a career over a lifetime, which 
should be a constant work in progress (Chan et al., 2012).

Furthermore, recent sociological approaches to the study of professionalism con-
sider professionalism, not in terms of a stable construct that can be isolated, taught 
and assessed but as a socially-constructed interaction (Martimianakis et al., 2009); 
the educational sciences approach professionalism is focused on processes of 
(socially constructed) knowledge creation and continuous learning. Nowadays, the 
traditional profession of teacher is also viewed more than the sum of competences 
and that competency-based systems of professional development must provide 
opportunities for teachers themselves to engage in deeper learning (Day, 2016). 
Hargreaves’s (2000) has conceptualized the development of teachers’ professional-
ism as passing through four historical phases in many countries: the pre- professional 
age, the age of the autonomous professional, the age of the collegial professional 
and the age of post-professional or postmodern. As Hargreaves notes, whereas col-
legial professional resulted in:

the increasing efforts to build strong professional cultures of collaboration to develop com-
mon purpose, to cope with uncertainty and complexity, to respond effectively to rapid 
change and reform, to create a climate which values risk-taking and continuous improve-
ment, to develop stronger senses of teacher efficacy, and to create ongoing professional 
learning cultures for teachers that replace patterns of staff development, which are individu-
alized, episodic and weakly connected to the priorities of the school … (pp. 165–166)

Furthermore, he continues that in a postmodern, professionalism era ‘teachers deal 
with a diverse and complex clientele, in conditions of increasing moral uncertainty, 
where many methods of approach are possible, and where more and more social 
groups have an influence and a say’ (p. 175). All the conflicting pressures and ten-
dencies are leading teachers and those who work with them to re-evaluate their 
professionalism and make judgements about the kinds of professional learning they 
need to improve their job skills (Hargreaves, 2000). According to Martimianakis 
et al. (2009), professionals as a group are assumed to act in the public interest and 
that the context of social roles clearly provides a larger framework in which to situ-
ate professionalism. On the other hand, they also remind that a different group of 
sociologists have argued that focusing on any normative definitions of professional-
ism (trait-based, behaviour-based or role-based) leads to an over-emphasis on codes 
of behaviour and misses the influences of context, institutions and socio-economic 
and political concerns in the creation of the definitions (Martimianakis et al., 2009)
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6.2.2  Approaches to Professional Growth

We have earlier discussed the conceptual background of professional growth that 
leads to the past and current approaches to professionalism. In this chapter, we pro-
vide a conceptual overview of the literature on professional growth. Through com-
prehensive literature searching (systematic searching excluded), the aim in the 
overview was to explore the literature over the past two decades, during the twenti-
eth century, describe its characteristics and to provide a narrative synthesis on the 
topic (Grant & Booth, 2009). The research included in this chapter were based on 
their accuracy in conceptual defining or application of “professional growth” or 
their compatibility with the scope of the chapter in other respects (e.g., conceptual 
discussion of professional growth or professional development). First, we present 
some studies that have identified the components of professional growth. Thereafter, 
we discuss the conceptual use of professional growth in general.

An exploration of the research literature reveals that the concept of professional 
growth has been applied, defined and theoretically identified in numerous ways and 
with different degrees of accuracy. However, in several research reports, it was 
approached from a holistic perspective with an emphasis on individual aspects of 
learning and development’ even the significance of social environment and collab-
orative processes was acknowledged. Furthermore, in many cases research on pro-
fessional growth is still focused on traditional academic professions, especially 
teachers (e.g., Aarto-Pesonen & Tynjälä, 2017a, b; Clarke & Hollingsworth, 2002; 
Hudson-Ross, 2001; Maskit, 2011). For instance, Clarke and Hollingsworth’s 
(2002) empirically grounded Interconnected Model of Teachers’ Professional 
Growth incorporates key features of contemporary learning theory and recognises 
the individual nature of teacher professional growth. The authors suggest that pro-
fessional growth is an inevitable and continuing process of learning and that to 
facilitate the professional development of teachers, the process by which teachers 
grow professionally and the conditions that support and promote that growth should 
be understood. The Interconnected Model (Clarke & Hollingsworth, 2002, p. 950) 
presents that: ‘Change occurs through the mediating processes of “reflection” and 
“enactment”, in four distinct domains which encompass the teacher’s world: the 
personal domain (teacher knowledge, beliefs and attitudes), the domain of practice 
(professional experimentation), the domain of consequence (salient outcomes), and 
the external domain (sources of information, stimulus or support)’. Instead, 
Kramarski and Michalsky (2009) have observed preservice teachers’ professional 
growth in four learning environments along three dimensions: self-regulated learn-
ing in a pedagogical context, pedagogical knowledge and perceptions of teaching 
and learning. Based on their findings, the authors call for further research on teach-
ers’ professional growth in self-regulatory environments, with particular emphasis 
on defining and examining features of SRL support, that according to the authors, 
are linked to qualities of constructing professional growth. Similarly, Michalsky’s 
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study (2012) study has indicated that pre-service teacher training in a learner- 
centred, active-learning, peer-collaborative environment was effective in fostering 
learners’ professional growth when SRL components (support for self-regulated 
cognition–metacognition, motivation, or both) were supported.

Research by Aarto-Pesonen and Tynjälä (2017a, b) recognises the holistic pro-
cess of professional growth based on their analyses of physical education pre- 
service teachers’ professional growth. The authors suggest that in contrast to 
previous theories of adult learning, their substantive theory places the role of emo-
tions in professional growth at the centre. The theory identifies criticality (e.g., 
expanding self-critique/self-expression and critical thinking), ethicality (a holistic 
way of thinking, such as an increased understanding of one’s own personal or 
culturally- based values) and empowerment (an experienced increase in personal 
capacity) as the main properties of the emotional core that define the intensity of the 
professional growth process (Aarto-Pesonen & Tynjälä, 2017b). On the other hand, 
based on her empirical research on teacher professional learning communities 
Owen (2014) has concluded that through moving beyond conviviality, ‘navigating 
fault lines’ of divergent views and ‘negotiating the essential tensions’, significant 
benefits for teacher professional growth will occur. In addition, engagement in chal-
lenging debates within professional learning communities supports staff profes-
sional growth; it also supports transformative educational practices and ultimately, 
student learning (Owen, 2014). Holmlund (2008) suggests that the creation and 
support of teachers’ professional learning communities has been increasingly 
viewed as a promising environment and structure for professional growth and trans-
formative change. The author argues that while it is recognised that each teacher 
participates in a professional learning community from an individual and unique 
starting point shaped by previous experiences and beliefs and significantly influ-
enced by his or her school culture and context, the optimistic premise or postulation 
emphasises that teachers working collaboratively to understand some selected 
aspect of their practice contributes to significant professional growth across the 
group and, possibly beyond the group (Holmlund, 2008).

Conceptual definitions of professional growth have also been approached from 
the perspective of the work environment. A Growth-oriented Atmosphere model by 
Nokelainen and Ruohotie (2009) recognises thirteen factors in four main areas 
related to professional growth: (1) Management and leadership; (2) Supportive 
value of the job; (3) Team and working environment and (4) Personal attitude 
towards work. Their model was a result of several studies that focused on employee 
perceptions of how managers create conditions that support professional growth 
and learning and how the employees perceive their growth motivation and commit-
ment to the organisation. One of the central arguments based on their study was that 
managers and leaders should be aware of the current professional growth status of 
diverse employee groups (e.g., job categories, various types of work contracts) and 
understand the potential differences in employee growth motivation (e.g., build-up 
of work stress, versatility of work tasks, interest in training opportunities) 
(Nokelainen & Ruohotie, 2009).
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6.2.3  Conceptual Discussion

Overall, the concept of professional growth often seems to cover both the variety of 
individual and (formal and informal) environmental aspects related to deepening 
and widening expertise included with the temporal aspect of learning that empha-
sises the continuity of the process throughout the career and lifespan. However, the 
literature applying professional growth also reveals both the limited definitions of 
the concept as well as the lack of conceptual consensus. Consequently, professional 
growth can be considered as either a term that comprises other aspects or one that 
overlaps with other related concepts. In particular, the distinction between ‘profes-
sional growth’ and ‘professional development’ appears to overlap or be vague. 
However, one feature that seems to distinguish the two concepts from each other is 
that professional growth (deepening and widening expertise) is in several cases con-
sidered as subsequent to professional development or as a goal of the developmental 
processes. For instance, in her research on higher education teachers’ professional 
development, Teräs (2016) suggests that (p. 258) ‘while collaborative online profes-
sional development can be challenging due to the different learning needs, expecta-
tions and preferences of the participants, it can potentially lead to significant 
professional growth’. Similarly, Ohlsson and Johansson (2010, p. 241) suggest in 
their Model of practice-based competence development that ‘The model is premised 
on collaborative interactions between researchers and practitioners in which access 
to actual practice and opportunities for collective reflection on that practice is the 
key basis for both professional growth and the remaking of teachers’ professional 
practice’. Consequently, professional growth in these cases is considered as a desir-
able outcome of professional development.

On the other hand, the explication of professional development has also raised 
some (critical) discussion among researchers and brought the definitions of profes-
sional growth and professional development even closer to each other. For instance, 
in their critical review, Dall’Alba and Sandberg (2006, p. 384) use the term profes-
sional development ‘to refer to formal courses and programmes in professional edu-
cation and to the formal and informal development of professional skill that occurs 
in the workplace’. They critically review contemporary stage models of profes-
sional development that are typically applied across professions and that have been 
modified to incorporate skilful expertise that is progressively acquired by passing 
through developmental stages, such as novice, competent and expert. Instead, they 
rather see patterns of professional development as arising from the relation between 
practitioner (with a particular history located in local and broader practice contexts) 
and professional practice, which is dynamic, intersubjective and pluralistic 
(Dall’Alba & Sandberg, 2006). Opfer and Pedder’s (2011) review study gathers 
multiple strands of literature on teacher professional development, teaching and 
learning, teacher change and organizational learning. Their study also illustrates 
that process–product logic has dominated the literature on teacher professional 
learning and that this has limited explanatory ability (pp. 377–378): ‘the profes-
sional development effects literature has committed an epistemological fallacy by 
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taking empirical relationships between forms of activity or task (e.g., being activity 
based), structures for learning (e.g., collaboration between teachers), location (e.g., 
situated in practice), and so on, and some measure of teacher change to be teacher 
learning’. Thus, the authors themselves propose a conceptualization that goes 
beyond a focus on the effects of professional development activity to consider the 
individual and school orientations to learning systems that mediate teacher learning 
and teacher change Opfer & Pedder, 2011).

Finally, Villegas-Reimers’s (2003) review on teachers’ professional development 
underlines that ‘professional development’ available to teachers has changed from 
‘staff development’ or ‘in-service training’ (usually consisting of workshops or 
short-term courses that would offer teachers new information on a particular aspect 
of their work) towards being considered as a long-term process that includes regular 
opportunities and experiences planned systematically to promote growth and devel-
opment in the profession. Thus, the author characterised the new perspective of 
professional development being based on constructivism rather than on a 
‘transmission- oriented model’ and perceived as a collaborative and long-term pro-
cess that takes place within a particular context (professional development may look 
and be very different in diverse settings and even within a single setting, it can have 
a variety of dimensions). Finally, the author suggests that a teacher is viewed as a 
reflective practitioner, someone who enters the profession with a certain knowledge 
base and who will acquire new knowledge and experiences based on that prior 
knowledge (Villegas-Reimers, 2003).

So far, based on the literature overview, we have shown that in the research litera-
ture professional growth is often seen as a holistic developmental process that takes 
place during a teacher’s professional (or vocational) career and lifespan. Professional 
growth is particularly focused on deepening and expanding expertise (knowledge 
and skills) of professionals. It takes place in organisational contexts within both 
formal and informal practices of learning and it is situated in the certain context. 
The definitions of professional growth have much in common with the current 
approach to the constructivism-based concept of professional development such as 
a strong emphasis on reflective and collaborative learning. Overall, both within the 
area of professional and vocational learning, researchers have paid more attention to 
individuals’ participation and their ways of navigating as members of communities 
of practice: the social and the individual are basically intertwined and the ways 
these dimensions influence each other are mediated by artefacts and objects embed-
ded in a given practice (Nerland & Jensen, 2010). Given that the requirements for 
occupational practice are also constantly changing, there is a growing need to go 
beyond participation in professional development courses and to find ways of sup-
porting ongoing development throughout individuals’ working lives that can be 
realised within and as part of work practice (Billett, 2010). In the next section, we 
move on to a theory-driven reflection on professional growth and workplace 
learning.
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6.3  Professional Growth and Workplace Learning

6.3.1  A Multi-dimensional Model of Professional Growth

Based on the previous section, we present a model that summarises our conceptual 
discussion of professional growth and reflects the multi-dimensional nature of the 
concept. The model contains the three dimensions that attempt to capture some of the 
most relevant continuums of professional growth: formal–informal, situated–unsitu-
ated and individual–social. Furthermore, the model has been formed to structure the 
interface between professional growth and workplace learning. In the following three 
subsections, some of the current research on workplace learning is being presented 
and discussed from the perspective of the three dimensions (see Fig.  6.1). In the 
model, we suggest that the formal–informal, situated–unsituated and individual–
social dimensions of learning at work are actualised in processes of professional 
development. All the dimensions are related to each other and temporal reasoning; 
they are also based on the current needs of professional knowledge and skills and 
career developmental needs and extending as far as a continuous (lifelong) learning 
approach. Professional growth can be considered as a comprehensive process in 
which a professional’s expertise grows over time within and beyond the workplace.

6.3.2  Formal–Informal Learning

Research on workplace learning discusses opportunities of individuals and com-
munities to expand and deepen their professional and vocational knowledge through 
formal or informal learning activities. Firstly, learning at work is nowadays intri-
cately linked to formal education as boundaries between school and work are being 
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Fig. 6.1 Multi-dimensional model of professional growth
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crossed because of increasing work-based learning and a continuous learning 
approach. According to many researchers, the transitional nature of education–work 
pathways today covers the full sequence of educational, labour market and related 
transitions. This begins at the point where educational pathways begin to diverge 
and ends when young adults have achieved relatively stable labour market positions, 
including reverse transitions from the labour market to education (Raffe, 2008). 
Lave and Wenger (1991) have proposed that learning occurs as part of a process in 
which learners gradually move from peripheral participation to full participation in 
the community of practice: Engagement in a range of activities provides a learner 
with a wealth of experience and knowledge over the years. However, the contribu-
tion of individual assistance and support by more experienced co-workers is also 
considered to provide a significant basis for student learning at work (Billett, 2001; 
Virtanen et al., 2014). Without a solid theoretical basis and guidance from experts, 
student learning at work may remain unsystematic and incidental (Virtanen & 
Tynjälä, 2008). For instance, Billett (2001, 2002) has suggested that learning cannot 
be regarded solely as a process of socialisation and underlined the importance of 
workplace affordances, which entail access to activities as well as indirect and direct 
guidance provided by the physical and social environment.

In addition, workplace learning among professionals may also include both for-
mal and informal learning practices and processes. Eraut (2007) has argued that 
most learning for employees takes place informally in the workplace, primarily by 
associating with colleagues at work. Ashton (2004, p. 48) calls this ‘tacit knowl-
edge, specific to the organisation’. He emphasises that access to new knowledge can 
be achieved through asymmetric exchanges between less experienced and experi-
enced colleagues or between employees and supervisors. However, variation occurs 
also in how eagerly knowledge is being transferred between employees. The extent 
to which access to knowledge is deliberately favoured or prevented depends strongly 
on workplace culture (Leslie et al., 1998). Against this background, the introduction 
of networks or formal mentoring programmes is one way to break down such barri-
ers (Ashton, 2004). For instance, Ellinger (2005, p. 400) calls for a strategy of pro-
fessional growth ‘learning-committed leadership and management’ and managers 
and leaders who create informal learning opportunities, serve as developers (coaches 
or mentors), visibly support and make space for learning, encourage risk taking, 
instil the importance of sharing knowledge and developing others, give positive 
feedback and recognition and serve as role models.

Overall, however, learning processes and the associated professional develop-
ment are triggered both intentionally and unintentionally by the individual’s interac-
tion with his or her environment (Cseh et al., 1999; Ashton, 2004). Eraut (2000, 
2004) suggests that instead of considering workplace learning as informal or inci-
dental, it should be seen as non-formal, encompassing different levels of intention 
to learn. On the other hand, according to Billett (2002, 2014), one can even regard 
all learning experiences as intentional because they aim to ensure the continuity of 
social and work practices. Either way, professional growth in workplaces can be 
considered to include multiple levels of intentions within both formal and informal 
practices.
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6.3.3  Situated-Unsituated Learning

Various situational factors are cited in the literature that encourage learning at the 
workplace and professional development (e.g., Fuller & Unwin, 2010; Eraut & 
Hirsch, 2007), i.e., the organisational structure, work infrastructure and social struc-
ture of the workplace (Cole, 2001). Professional growth is defined not only by the 
slow increase in cumulative knowledge but also by the experiences gained through 
the application of professional knowledge in various situations (Eraut & Hirsch, 
2007). Billett (2001) also notes that expertise needs to be considered situationally: 
albeit influenced by historical and sociocultural lines of development, it is at the 
situational level that the goal-directed activities are shaped.

Research has shown that the potential for employees to apply new knowledge in 
the workplace is often affected by the work structure. Tightly cut, tailored work 
processes hardly allow for innovations (Fuller & Unwin, 2003). Rather, new knowl-
edge and experience can be realised through semi-autonomous forms of work, such 
as project-based work groups in which group members can try different working 
methods and decision-making processes and the job profile is characterised by 
diversity (e.g., Coetzer, 2006; Ashton, 2004). According to Ryan and Deci (2000), 
(work) motivation is also grounded on three fundamental psychological needs: the 
needs for relatedness, competence and autonomy. When people experience satisfac-
tion of these psychological needs, they also tend to internalize their value and regu-
lation and experience activities as interesting and spontaneously satisfying (Ryan & 
Deci, 2000).

Various authors such as Billett and Rose (1996), Rouillier and Goldstein 
(Rouillier & Goldstein, 1997) and Ashton (2004) have stressed the importance of 
personnel support by colleagues, supervisors or mentors in order to implement new 
knowledge adequately and consolidate the new ability. To facilitate learning in the 
workplace, personnel, material, time and monetary resources are necessary. Ashton 
(2004) stresses that these resources must be used consciously for learning. He points 
out that supervisors often have little pedagogical knowledge about how they can 
support the employees’ learning and are in part unaware of the importance of learn-
ing support (Ashton, 2004). For instance, an open approach to mistakes and uncer-
tainties also promotes reflective learning and working (Lave & Wenger, 1991). 
Reflection on one’s own actions is a key element for learning (Kolb, 1984) and is 
regarded as an important aspect in research on learning in the workplace (Billett, 
1999). Ellinger (2005) discusses material and temporal resources as part of work-
place learning. She emphasises the importance of material resources, no matter 
whether they are tools, machines, information technologies or books. Such resources 
are particularly necessary for informal learning in the workplace because they are 
related to job functions and responsibilities. She also points out that it cannot be 
expected that learning can take place in the workplace if no time is scheduled for it: 
Lack of time inhibits informal learning as a reflection of knowledge; consequently, 
knowledge transfer cannot be guaranteed (Ellinger, 2005). Some authors mention 
the right incentive mechanism as an important way to promote continuous learning 
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in the workplace and professional development (Coetzer, 2006; Ehrich & Billett, 
2004). This also includes the career perspective for employees as an appreciation 
and reward for professional development (Fuller & Unwin, 2003).

The situational factors presented above show that a versatile working environ-
ment shows potential for learning and professional development in the workplace 
(Fuller & Unwin, 2003). Eraut and Hirsch (2007) point out that a newcomer can 
only become an expert if he or she is given the opportunity to expand knowledge, 
make own decisions, apply knowledge in diverse situations, self-evaluate perfor-
mance and reflect on work. The prerequisite is an organisational structure that per-
mits such dynamics (Ellinger & Cseh, 2007). For instance, Coetzer et al. (2017) 
show in their study that smaller enterprises are more likely to promote informal 
learning than large enterprises with fixed departments and organic departmental 
structures: working in departments can hinder networked thinking between differ-
ent work steps and fragment the complexity of certain work situations. On the other 
hand, such external factors as the competitive situation and the company’s market 
share can also play a role in employees’ professional development and growth 
(Coetzer et al. 2017; James & Holmes, 2012). Consequently, if the focus of learning 
is only on organisation-specific and task-specific knowledge and skills, it may fail 
to affect the learners’ horizontal development to help them mediate between the 
different forms of expertise and contexts (Griffiths & Guile, 2003; Guile & Griffiths, 
2001). For instance, Tynjälä’s (2013) integrative pedagogics approach emphasises 
that incorporating work-based learning in education requires the development of 
pedagogical models that not only consider the situated nature of learning but also 
accommodate generic knowledge on the development of expertise. Similarly, 
according to Guile and Griffiths (2001; Griffiths & Guile, 2003), whereas learners 
need to develop the capacity to participate in workplace activities and cultures, they 
also need to learn how to draw upon their formal learning and use it to interrogate 
workplace practices: to mediate between different forms of expertise and the 
demands of different contexts.

6.3.4  Individual-Social Learning

In socio-cultural theories of workplace training, learning is becoming a process situ-
ated within the framework of participation rather than within the learner, even if it 
does not replace notions of individual learning (Hager, 2011). Furthermore, learn-
ing and professional growth take place when an individual connects with both mate-
rial and social working environment. Individual perceptions of the workplace and 
the subjective experiences associated with it are socially influenced and important 
for one’s professional development. In turn, individuals contribute with their actions 
and reactions to the social construction of knowledge in the workplace (Hodkinson 
& Hodkinson, 2004). Therefore, organizational characteristics cannot be under-
stood without considering individual perspectives either. The connection between 
the subjective experiences, including previous experiences of the individual and 
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perceptions of the environment leads to very personal and individual development 
and professional growth (Harteis & Billett, 2008).

Lave and Wenger (1991) emphasise that the professional growth of an individual 
is enhanced by a trusting relationship with experts who function as role models. 
Furthermore, the research literature also emphasises the significance of leaders and 
managers in promoting learning (Coetzer, 2006). The social relationship in the 
workplace can be considered as a driver especially for informal workplace learning 
(van der Rijt et al., 2013; Choi & Jacobs, 2011). Even though the master-novice 
relationship and the professional monopoly on expertise (based on such factors as 
age or status) may be visible elements in learning at work, they may also be prob-
lematic. As multiple contexts demand and afford different cognitive tools, rules, and 
patterns of social interaction, the criteria of expert knowledge and skill is also 
defined differently in various contexts (Fuller & Unwin, 2004). Ashton’s (2004) 
research findings have indicated that knowledge is seen as power in companies. 
Consequently, knowledge is withheld from certain groups of people. Against this 
background, it is important to develop a socially optimal learning culture through 
various measures such as mentoring programmes, networks, participation and tar-
geted career development for professional growth in the workplace. Clarke (2005, 
p. 191) summarises these measures under the goal of ‘empowerment and effective 
communication’. Reciprocal relationships among all members of work communi-
ties have been shown to help build mutual trust and respect (Fuller & Unwin, 2004; 
Nielsen, 2008; Onnismaa, 2008).

6.4  Discussion

In this chapter, we have discussed the concept of professional growth and concluded 
that defining the concept itself, based on the current research, is challenging. Even 
if the term ‘professional growth’ is still used in the literature, research applying 
professional growth reveals both the limited definitions of the concept as well as the 
lack of conceptual consensus. Furthermore, professional growth can be considered 
either as aa term that encompasses or overlaps with other related concepts. In par-
ticular, the distinction between ‘professional growth’ and ‘professional develop-
ment’ appears to overlap. One feature that seems to distinguish the two concepts 
from each other is that professional growth (deepening and widening expertise) is in 
several cases considered as subsequent to professional development (e.g., formal 
learning practices) or as a goal of the developmental processes. However, as the 
emphasis regarding both concepts has shifted towards continuous learning includ-
ing both formal and informal practices, the discrepancy between them has blurred. 
Against this conclusion, more conceptual and etymological research is needed to 
deepen the current understanding of ‘growth’ versus ‘development’. The more the 
field of research on professional and vocational learning broadens, the more con-
cepts and conceptual accuracy is needed to describe the processes of learning across 
a wide range of learners and environments.
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This chapter approaches the concept of professional growth as a holistic devel-
opmental process that takes place during employees’ professional (or vocational) 
careers and lifespans and is particularly focused on deepening and expanding pro-
fessionals’ expertise (knowledge and skills). We see the value of the use of the term 
‘professional growth’ as an independent concept and hope that it will be used accu-
rately with regards to setting the concept among other related terms in future 
research. In this chapter, we have applied the concept of professional growth in the 
context of workplace learning, arguing that it is dependent on the social and institu-
tional contexts as well as personal attributes and circumstances. A model containing 
several types of triggering factors (e.g., working environment, work role and indi-
vidual characteristics) to the acquisition and development of new knowledge and 
skills was presented. The model identified three dimensions of learning approaches 
related to professional growth (formal–informal, situated-unsituated, individual- 
social) placed in the context of workplace learning. Regarding these three- 
dimensional continuums, analysis of the relevant research suggested that: (1) 
professional growth in workplaces can be considered to include multiple levels of 
intentions (e.g., from work-based education to willingness to share knowledge or 
take advantage of learning opportunities) within both formal and informal practices; 
(2) versatile working environments (e.g., possibility to make decisions, apply 
knowledge in diverse situations, assess one’s own performance and reflect on work) 
promote learning in the workplace and further, professional growth and (3) the 
social environment (e.g., rich interactions between novices, experts and leaders) is 
an important learning resource for professional growth.

We have also discussed in this chapter the changing conceptions of professional-
ism. In terms of the need for future studies of professional growth, our view on 
research over the past two decades showed that the definition of the concept has 
varied considerably, depending on contemporary and contextual factors related to 
professionals in general. This can be seen as richness but on the other hand, the 
discrepancies between the central elements of professional growth models and con-
temporary challenges in changing working life must be acknowledged. For instance, 
although innovative technologies have increased the relative demand for more 
skilled workers over the last two centuries (Goldin & Katz, 2007), the definition of 
what is seen as successful professional growth has changed to some extent. 
Development and actualisation of skills related to originality and creativity have 
become an important knowledge capital as such skills are least susceptible to auto-
mation in both generalist (knowledge of human heuristics) and specialist (develop-
ment of novel ideas and artifacts) occupations (Nokelainen et al., 2018). In addition, 
automation and its relation to workers’ employment in the future is a concern (e.g., 
contemporary expectations attached to the question of whether robots are going to 
take jobs; see Autor et al., 2003; Frey & Osborne, 2017). These issues have been 
holding back the progress of automation but for how long that will be the case? 
Several reports stress the urgency of digitization and digitalization in several areas 
(e.g., Manyika et al., 2015; Muro et al., 2017) and indicate rapid but non-equally 
phased development within economic sectors and related occupations.
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Finally, we assume that individuals who are growing professionally in the future 
are not only cognitively committed to workplace learning process but they also 
monitor and modify their learning in a metacognitive manner and their actions are 
driven by motives, goals, beliefs and emotions. Consequently, future research 
should be, to a greater extent, related to holistic competence models that enable the 
analysis of modern professional growth processes in a workplace learning context. 
Such models (e.g., Le Deist & Winterton, 2005) contain concepts of both cognitive 
and functional competency, associating the traditional notion of competence with 
the ability to function effectively in a variety of work situations. Holistic compe-
tence models also acknowledge the role of metacognitive and social competence to 
acquire cognitive and functional competency, showing that self-regulatory ability is 
needed as an indirect factor between development of expertise and direct formal, 
non-formal and informal learning processes (Nokelainen et  al., 2017). Focusing 
solely on subject-specific cognitive development is insufficient; individuals should 
also develop their networking and leadership skills and recognize learning opportu-
nities in changing working environments (Hytönen et  al., 2016). In sum, future 
research is needed on the growth processes of individuals and communities, the 
characteristics of holistically ‘growing’ professional expertise and the nature of 
modern operational environments.
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Chapter 7
Learning in and Through Work: 
Positioning the Individual

Stephen Billett

Abstract Understanding the purposes, processes and outcomes of learning in and 
through work – workplace learning – necessitates positioning individuals centrally 
in those deliberations. The purposes of engaging in learning in, through and for 
work are central to individuals developing the capacity to participate in adult and 
working life, to form a specific occupational identity, to have bases to realise and 
maintain economic independence through ongoing employment and to sustain that 
ability across working life. This includes advancements within an occupation field 
and as a means to transfer to other occupations as interests and economic circum-
stances change. The process of that learning is shaped by experiences afforded by 
social settings such as workplaces and educational institutions, but ultimately medi-
ated by individuals. It is the construction of personal domains of occupational 
knowledge, including understanding variations in requirements and capacities to 
adapt what individuals know, can do and value that is central to occupational perfor-
mance. These domains of knowledge are not some version of a textbook or uni-
formly constructed. Instead, they are developed in personally-specific ways that 
arise from the particular sets of experiences which individuals are afforded and how 
they construe, construct and reconcile those experiences based on the previous 
experiences and development. Hence, beyond what is afforded by social institutions 
(e.g. workplaces), ultimately, it is individuals that generate the purposes, enact the 
processes and realise the outcomes of learning in through and for work (i.e. work-
place learning). In advancing a case for individuals as meaning makers, knowledge 
producers and innovators is not to position these purposes, processes and outcomes 
as being abstracted from the social and cultural world. On the contrary, the purposes 
are embedded in the social world, processes are inherently interdependent with 
what is experience socially and culturally, and the outcomes represent a version of 
what is suggested, required and enacted in the social world. It is these concepts that 
are advanced in this chapter to elaborate the role of the individual in what is referred 
to as workplace learning.
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7.1  Learning in and Through Work: Positioning 
the Individual

Positioning the individual is central to elaborating human endeavours associated 
with socially-derived goals, actions, interactions, processes and outcomes. Such an 
elaboration is important when seeking to illuminate endeavours that are central to 
the continuity, progress and advancement of humankind, such as engaging in and 
learning through and for occupations. These occupations have arisen historically to 
address particular human needs (Barley & Orr, 1997; Whalley & Barley, 1997; 
Wright Mills, 1973), have been manifested culturally, as the ways of addressing 
those needs differ across cultures (Billett, 1998; Donald, 1991), and how they are 
practised are subject to the requirements of specific places and circumstances 
(Billett, 2001a). That is, they are a product of evolving historical, cultural and situ-
ational needs. Whether it is the production of food, the construction of shelter, the 
care of young and old, the production of artefacts or the provision of services to 
individuals, all of these arise from societal needs. So, for instance, humans require 
their hair to be cut, and differences in meeting those needs for male and female have 
evolved differently (i.e. hairdressers and barbers). Yet, the style of hairdressing is 
shaped by cultural mores and practices, which extends to the kind of hair that is 
found in different countries (e.g. beading and plaits in Africa). Then, the particular 
clientele, location and speciality of a hairdressing salon or barbershop determine the 
kind of hairdressing undertaken, the skills required and the means by which that 
occupational practice is enacted (Billett, 2001a). Yet, the genesis of these occupa-
tions, their enactment and transformations in meeting these needs are premised 
upon the actions of those who learn, practice and advance them.

So, whilst occupations are central to societal need, continuity and progress, their 
enactment and change are premised on the actions of individuals (i.e. hairdressers/
barbers) including how they enact and develop further their occupational knowl-
edge. Consequently, learning how to effectively practice these occupations, respond 
to specific human needs, and respond to changing requirements and particular cir-
cumstances of their enactment have long been enacted by the individuals who prac-
tice them (Epstein, 2005). Across human history, the majority of the initial learning 
of occupations, the development of high levels of occupational performance and the 
further development and transformation of occupational practices have largely 
occurred through work and workplaces (Billett, 2014a; Gimpel, 1961; Turnbull, 
1993). This development has not been secured through being taught, but appears 
largely to be the product of individuals’ active and directed participation in work 
activities and interactions, which extends to innovations (Epstein, 1998). It follows 
that when seeking to understand and elaborate these processes of learning and 
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development, be it through work or elsewhere, that the central role that individuals 
play in these processes needs to be placed centre stage and in relation to what the 
social world contributes and suggests. Such considerations are essential to elaborat-
ing processes of societal continuity and progress as well as individuals’ personal 
learning and development.

It is proposed here that understanding the purposes, processes and outcomes of 
learning and further developing these occupations in and through work – workplace 
learning – necessitates placing worker-learners centrally in those deliberations. The 
case made here is as follows. The purposes of engaging in learning in, through and 
for work are central to individuals developing the capacity to participate fully in 
adult life, as work is central to fulfilling economic and personal needs. This com-
prises generating occupational identities, bases for realising and maintaining eco-
nomic independence through ongoing employment and sustaining that ability across 
lengthening working lives (Abrahamsson, 2006; Noon et al., 2013; Somerville & 
Abrahamsson, 2003). Having the capacities to secure advancement within an occu-
pation or through adapting to other occupations as interests and economic circum-
stances change is also salient to this continuity. The process of that ongoing learning 
is largely mediated by individuals. Indeed, across human history the vast majority 
of the development of occupational capacities, including innovations, that has sus-
tained and progressed societies have arisen through personally-mediated processes, 
principally mimetic learning (Billett, 2014b). That is, achieved through observation, 
imitation and practice. Without the intentionality, agency and exercise of individual 
capacities, societal progress would be moribund, and innovations restricted only to 
those whose specific role is wholly associated with change (Berger & Luckman, 
1967). It is only in relatively recent times that the development of these capacities 
has become the focus of hybrid institutions (e.g. schools, colleges, universities) 
whose purpose is to promote intended learning outcomes. Even then, without learn-
ers’ (i.e. students’) active engagement in those processes, little other than reproduc-
tion would likely arise. Moreover, despite the almost ubiquitous provision of 
educational experiences for occupations, it is acknowledged that access to work-
place experiences is now essential. The experiences provided by such institutions 
alone are insufficient to generate the kinds of knowledge required for effective work 
practice (Cooper et  al., 2010). Yet, in workplace experiences, learning is largely 
mediated by individuals themselves, not teachers (Billett, 2001c). Indeed, individu-
als’ construct personal domains of occupational knowledge, including understand-
ing variations in requirements and capacities to adapt to novel requirements is 
central to occupational performance.

These domains of knowledge are not versions of a textbook transposed or con-
structed uniformly. Instead, they are developed in personally-specific ways that 
arise from the particular sets of experiences that individuals encounter and how they 
construe, construct and reconcile those experiences based on what they know, can 
do and value. It is individuals, therefore, that generate the purposes, enact the pro-
cesses and realise the outcomes of learning in, through and for work (i.e. workplace 
learning), the kinds of workplace practices enacted, remade and transformed. Yet, in 
making this case, it is not proposed that these purposes, processes and outcomes are 
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abstracted from the social and cultural world. On the contrary, these purposes are 
embedded in the social world, processes are inherently interdependent with what is 
experience socially and culturally, and the outcomes represent a version of what is 
suggested, required and enacted in the social world. For instance, Harre (1995) 
proposes that:

… personality becomes socially guided and individually constructed in the course of human 
life. People are born as potential persons, the process of becoming actual persons takes 
place through individual transformations of social experience (p. 373).

That individual transformation of social experiences includes initial and on-
going learning of a specific domain of knowledge, such as comprises occupational 
competence. It is these concepts that are advanced in this chapter to elaborate the 
role of the individual in what is referred to as workplace learning.

The case made here progresses by, firstly, advancing a series of four propositions 
that emphasise the indivisibility of the social and individual. These comprise: i) the 
social genesis of the personal, ii) person-dependence of experiences across the life 
course, iii) intra-psychological attributes; and iv) interdependence between indi-
viduals and their engagements with the social and brute world. Then, the more 
focussed case is made about learning through work and the remaking of occupa-
tional practice, with the central role of the individual or personal in the purposes for 
learning in through and for work, as foreshadowed. Then, the role of the individual 
in the processes of learning in and through work is elaborated with a particular 
emphasis given to mimetic learning, the personally-mediated process through which 
humans have learnt and advanced occupational practices across history. Thirdly, the 
outcomes of learning in, through and for work are considered in terms of the con-
struction of personal domains of occupational knowledge, which is central to both 
individual progress and societal progression.

7.2  Some Premises

It is necessary to discuss the use of the term ‘individual’ in this chapter. This discus-
sion is to offer some premises about the use of that term and how it should be con-
sidered within the case being made here. In contemporary academic discourse, the 
concept ‘individual’ often attracts negative responses as to militate against reason-
able and helpful discussion about this concept. It is often seen as denying social 
factors and contributions from the social world, and is sometimes unquestioningly 
associated with contemporary accounts of liberalism and neo-liberalism. This is 
unhelpful. Importantly, emphasising the role of the individual does not deny or 
absolve socially-derived problems, such as inequity, discrimination or alienation. 
Nor does it seek to create a false sense of equity, democracy and fulfilment, as some 
claim (e.g. (Ratner, 2000). It merely seeks to positon individuals’ thinking and act-
ing more centrally in current discussions about working and learning. Yet, such is 
the orthodoxy within the current scientific discourse to disallow, ignore and contest 
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the concept of individual that it becomes necessary to qualify its usage to such an 
extent that risks detracting from the issue being discussed1.

7.2.1  Indivisibility of Social and Individual

Firstly, it is important to state that, instead of denying the contributions, suggestions 
and legacies of the social world, there is nothing more social than the individual 
(Billett, 2006). This is because each individual’s knowledge and knowing is socio- 
genetic. It arises through experiences they have in the social world, albeit in person-
ally particular ways. What individuals know, can do and value (i.e. their personal 
epistemology) arises through our engagement with the social world (i.e. micro- 
genesis) as we mediate (i.e. construe, construct and reconcile) what we experience 
(Scribner, 1985). That process of ‘experiencing’ and the learning arising from it is 
premised on the legacy of earlier or premediate socially-derived experiences 
encountered in our life histories (i.e. ontogenies). The point here is that individuals’ 
experiences and experiencing are personally particular because of the unique set of 
largely socially-derived experiences they have encountered and reconciled across 
their lives. It is this process of reconciling these experiences that iteratively and 
reciprocally generates their personal epistemologies. Each individual has a personal- 
specific social genesis of the knowledge and subjectivity or sense of self. So, not 
only are individuals the epitome of the social, but individuals’ learning and develop-
ment is socio-genetic (i.e. what arises from the social world). In explicitly using this 
term, as have others (Harre, 1995; Valsiner, 2000) the aim is to redress resistance to 
its use. The greatest resistance arises from those whose disciplines have a starting 
point in the social world and its contribution to how humans think and act, and yet 
whose disciplinary orientation seems to downplay or deny individuals’ contribu-
tions to the social world (Ratner, 2000). This is despite Berger and Luckman (1967), 
Foucault (1986) and Giddens (1991) acknowledging the important role of persons 
acting in the social world. Indeed, Giddens (1984) states that:

… social systems do not reproduce themselves but require the active production and repro-
duction of human subjects (p. 11).

The second reason for embracing the term ‘individual’, as foreshadowed, is 
process- related – that what we experience and learn across our life histories ontoge-
netically is by degree person-specific, which shapes what we experience and the 
process of experiencing and, yet, is shaped iteratively through moment-by-moment 
learning (i.e. micro-geneses) (Rogoff, 1990) that occurs as we engage in everyday 
activities, such as our work lives. Gergen (1994) proposes:

1 This has been my experience of having work reviewed over two decades, particularly from jour-
nals based in and reviewed by academics from the United Kingdom. Moreover, this kind of privi-
leging and its impact on the kinds of research is published is what Fejes and Nylander (2014, 2015) 
have illustrated in the field of adult education.
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As people move through life … we are continuously confronted with some degree of nov-
elty -- new contexts and new challenges. Yet our actions in each passing moment will neces-
sarily represent some simulacrum of the past; we borrow, we formulate, and patch together 
various pieces of preceding relationships in order to achieve local coordination of the 
moment. Meaning at the moment is always a rough reconstitution of the past, a ripping of 
words from familiar contexts and their precarious insertion into the emerging realisation of 
the present (pp. 269–270).

This incremental accumulation of legacies in the form of personal epistemolo-
gies comprises our ontogenetic development (i.e. what we know, can do and value 
come from earlier experiences) (Valsiner & van der Veer, 2000) . This is shapes how 
we construe and construct from what we experience, but is also reciprocally shaped 
by those experiences. The need to separate out the process of learning (micro-gene-
sis) from development (ontogeny) emphasises this person-dependence. Learning 
arises from experiencing, which is shaped by what we already know, can do and 
value that arises from earlier experiences. So, the ‘same’ experience will be experi-
enced in different ways by individuals depending upon their ontogenetic develop-
ment. Moreover, that process of learning, reciprocally, also advances what we know, 
can do and value in ways that arise from personal reconciliations of what has been 
experienced. All of this occurs a myriad of times across our lives and is resolved in 
multi-myriad ways by individuals. Consequently, what comprises the development 
of conceptual knowledge (i.e. facts, goals, concepts, propositions – what we know), 
procedural capacities to achieve goals (i.e. specific and strategic procedures – what 
we can do) and dispositions, intentions and interest (i.e. what we value) that, 
together, comprise individuals’ personal epistemologies (Billett, 2009) are a prod-
uct of the interactions and reconciliations between micro-genesis and ontogenesis. 
It is reconciliation amongst these socially-derived bases that generate our inten-
tions, actions and interactions, including the selective way and degree by which we 
exercise and extend our capacities.

Third are the intra-psychological attributes (i.e. sensory, perceptual and neural) 
that are a product of personal experiencing and the brute fact (Searle, 1995) of 
maturation that arise in diverse ways for individuals. The intra-psychological or 
intra-mental processes (Barsalou, 2008; Damasio, 2010; Iacoboni, 2005) encom-
pass factors that are central to individuals’ learning (i.e. personal factors), which 
both nativists and constructivists concur arise through ontogenies (Rogoff, 1995). 
These factors extend to shaping processes of cognitive and emotional responses and 
are also subject to physical maturation that, far from being exercised uniformly 
across the human population, has personal or individual emphases. This extends to 
brute facts associated with physical strength, capacity for introspection and prone-
ness to fatigue and exhaustion, which also mediate how we engage in the activities 
and interactions that the social world presents to us.

Fourthly, conceptual accounts of relations between individuals and the world 
around them strongly emphasise factors that are individual-particular, yet also inter-
dependent, and this extends to the exercise of values, such as interest, worth etc. 
Social theories, understandably, emphasise (and sometimes overstate) the contribu-
tions of the social world to human cognition values and action. It is important, 

S. Billett



163

however, to be reminded that individuals also shape and mediate the suggestions 
from the social world. For instance, Valsiner (1998) proposes that: "… Most of 
human development takes place through active ignoring and neutralisation of social 
suggestion to which the person is subjected to in everyday life (p.393)". He suggests 
that such ignoring and rebuffing what is suggested to the person are essential to buf-
fer individuals’ personalities against constant demands of the social suggestion. He 
continues:

What are usually socialisation efforts (by social institutions and parents) are necessarily 
counteracted by the active recipients of such efforts that can neutralise or ignore to a large 
number of such episodes, aside from particularly dramatic ones ( p. 393).

Yet, even such dramatic episodes are construed by individuals in ways not con-
trolled by their initiators. Hence, whilst we might be ordered to undertake action 
under the threats of violence or worse, this does not mean that we would otherwise 
voluntarily take that action or construct it as being worthwhile and valid. So, what 
is proposed here is that more than just the mediation by social suggestion, its forms 
and norms and practices, individuals will play a significant role in the processes of 
learning through and for work, and the development of innovations in and through 
paid work. The agency individuals exercise in enacting that role are central to both 
human learning and the remaking and transformation of culture. Indeed, Berger and 
Luckman (1966) go as far as to suggest that "to deny individual agency acting upon 
social structure is to position the world as moribund and unreactive. There would be 
no scientific achievement, no heresy, no criticism … (p. 124). The anthropologist 
Bateson (1972) also noted that rather than generating similarity, cultural practices 
are made diverse through their enactment by people at particular places, moments 
in time and responding to specific circumstances. Hence, the interdependence 
between individuals acting and the social worlds in which they act is seen as being 
central to not only individual learning, but also the advancement of socially and 
culturally derived practices such as those that comprise occupations.

It is these processes that are evident in individuals’ roles in the purposes, pro-
cesses and outcomes of learning in and through work.

7.3  Purposes: Reciprocity Between Individual 
and Societal Imperatives

Building upon what has been advanced above; there is reciprocity between indi-
vidual and societal imperatives that are manifested in the purposes of engaging in 
and learning through work. As noted, societal imperatives include the enactment, 
continuity and advancement of occupational practices whose purposes are to meet 
societal needs. As foreshadowed, the knowledge required for occupational practice 
arises through history, culture and situation to meet their needs. Occupations arise, 
as noted, because of their capacity to address particular human needs (Whalley & 
Barley, 1997). Hence, their enactment and further development while necessary to 
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meet those needs are premised upon individuals’ engagement with them. Without 
practitioners to enact, remake and transform those occupations they would not meet 
existing needs, or be able to respond to the new and emerging challenges that occu-
pations need to address. Reciprocally, the purposes of engaging in learning in, 
through and for work are central to individuals. This includes developing the capaci-
ties to participate in adult and working life, form an occupational identity, maintain 
economic independence through ongoing employment and sustain that ability 
across working life (Noon et al., 2013). This includes advancement within an occu-
pation and also the means to adapt to other occupations as their personal interests 
and/or economic circumstances transform. So central to the purposes for engaging 
in occupational practice is reciprocity between societal needs and those of 
individuals.

Importantly, whilst reciprocal, these purposes are dependent upon how individu-
als come to engage in, learn about, exercise and further develop their capacities to 
extend their personal practice and respond to new and emerging challenges, as 
Giddens (1984) proposes. That is, these purposes are, ultimately, mediated by indi-
viduals. This purpose can be understood through the process of remaking and trans-
forming the occupational practice. When individuals engage in their work activities, 
there are two legacies (Billett, 2014a). Firstly, individuals learn through engaging in 
activities and interactions. When they engage in activities they have undertaken 
before, the learning is often associated with reinforcing, honing and refining what 
they know, can do and value. However, when workers engage in new tasks – ones 
they have not undertaken before or problems they have not addressed before – this 
extends their knowledge. That is, from such activities they generate new ways of 
knowing, doing and valuing. All of this is elaborated in the next section.

However, what is often less appreciated is the other legacy: remaking and trans-
forming the occupational practice. As mentioned, occupational practices arise from 
history, are shaped by culture and have a particular manifestation in the circum-
stances of their enactment. These practices are not static or stagnant. They are 
applied in response to particular needs, in a particular circumstance and moment in 
time. Hence, when workers engage in these activities they are participating in the 
process of remaking them. That is, taking them from being abstracted concepts, 
practices and values (i.e. the canonical knowledge of the occupation) and enacting 
them in response to particular work activities. This is an active process and serves 
to validate, instantiate and support the efficacy of these practices as they are applied 
to particular problems, needs or circumstances. The occupational practice, in this 
way, is given life, form and is enacted by individuals who are practising them. 
Inevitably, the particular needs of situations, clients, and local requirements will 
demand particular kinds of manifestations of those practices.

So, rather than being the mere enactment of canonical occupational concepts, 
procedures and values these will be shaped by the circumstances of their enactment 
and the goals they are set to achieve. These serve the continuity of the workplace by 
advancing its capacity to respond to changes in the requirements for the goods or 
services it generates. It is the enactment of these activities that are part of the pro-
cess of remaking occupational practice on a routine and regular basis so that its 
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currency and applicability is maintained. It is this process that occurs every day, 
everywhere as workers practice their occupations (Billett et al., 2005).

Moreover, occupational practices are subject to needing to be changed in 
response to emerging requirements, needs and circumstances (Noon et al., 2013). 
That is, the transformation of occupational practice to meet emerging needs and 
societal expectations. Central to this process of transformation are the activities of 
those who practice the occupations and how they engage with new challenges and 
novel problems. For instance, currently across the globe, healthcare workers are 
addressing the challenges of dealing with a growing percentage of patients with 
delirium and dementia. It is these doctors, nurses, and allied health workers who are 
transforming their practice as they engage in their daily work activities that include 
increasingly having to care for these kinds of patients. All of this comprises the 
process of transforming occupations and developing new and innovative practices, 
and is realised through the capacities and agencies of individuals, either collectively 
or individually. Innovations are a good example of this process of transformation. 
This process has been described as the centuries-long tradition of innovation by 
craft workers (Epstein, 2005) and this process remains being exercised today and 
across a diverse range of occupations (Hoyrup et al., 2012). Regardless of whether 
innovations are generated outside of the workplace or from within it, workers 
engage in the process of transforming the practice. Innovations generated outside of 
workplaces are required to be adopted to the requirements and practice of those 
workplaces. This necessitates both workers learning to implement the initiatives and 
also transforming the practising of the occupation. There are also the innovations 
generated in workplaces to respond to changes and these are realised through the 
capacities and agency of workers. Indeed, a recent study indicates that it is a com-
bination of the agency of the worker and the discretion, support and contributions of 
other workers and supervisors that are central to generating, and acting and sustain-
ing innovations in some workplaces (Billett et al., 2018b).

So, the key point here is that the purposes for learning in and through work are 
reciprocal in terms of meeting the needs of the workplace and supporting those of 
workers, and also advancing occupational practice. However, in both the enactment 
of those occupations, their remaking and transforming share, the key source of that 
development is individuals’ capacities and agency, be it enacted alone or collec-
tively with others.

7.4  Processes: Learning Through Work as Being 
Individually-Mediated

Both now and in the past, the process of learning through and for work is largely 
mediated by workers. Whilst there is no denying the different kinds of suggestion, 
support and even direct engagement with others, ultimately, learning through work 
is individually-mediated. This is evident in a range of different kinds of studies. For 
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instance, data from the PIAAC survey indicates that whilst workers report being 
supported in their learning by other workers, that their own personally mediated 
learning is consistently reported as being more frequent (OECD, 2013). That is, 
even though there is access to more experienced and expert co-workers, it is consis-
tently reported that workers themselves engage in and mediate our learning far more 
frequently than when being guided by others. The findings across a series of quali-
tatively based studies of workers learning through their everyday activities (Billett, 
2001b) identified four key contributions to that learning in authentic circumstances 
of work. Of those four, three were largely premised on inter-psychological pro-
cesses mediated by individual workers (i.e. engagement in goal-directed activities, 
observing and listening, engaging in practice). The intentionality, focus, engage-
ment and legacies of each of those three processes are predicated on the actions and 
engagement of individual workers. This includes their readiness to engage in the 
learning process (i.e. what they know, can do and value), how they construe and 
construct meaning from them, and also the degree and focus of the effort that those 
individuals direct towards the activities in which they are engaging, how they inter-
act with others and artefacts, and the degree by which they intentionally seek to 
refine and hone what they know and can do. The fourth contribution referred to the 
support and direct guidance provided by more expert and experienced co-workers. 
Even here, individual workers’ willingness to engage with other and more experi-
enced workers and how and what they are constructed from that engagement are 
central to the effectiveness of that contribution.

The key point here is that what is afforded by the physical and social setting 
comprising the workplace, which includes the kind of activities and interactions that 
individuals can access and engage with, and the degree of direct or indirect support 
provided to them what is provided is all subject to how individuals will seek to 
engage with and learn through them. Although Valsiner (1998) refers to the diffi-
culty of ignoring dramatic social suggestions (e.g. the demands of an immediate 
supervisor), being pressed into activities, as is often the case in workplaces, does not 
mean that external press wholly mediates learning. As Wertsch (1998) proposes, 
when subject to unwelcome or unhelpful suggestion individuals may elect to engage 
in superficial forms of learning to give the impression of compliance to that press or 
suggestion. He referred to this as mastery. However, he made a distinction between 
mastery and appropriation with the latter being what individuals generate based 
upon what they believed to be the case regardless of what the social suggestion 
might emphasise. Much earlier, Luria (1976) referred to appropriation as the pro-
cess of individuals making their own from what they experience, an account that 
rehearses personal construal and construction. From the same Soviet Russian tradi-
tion, (Leontyev, 1981) later proposes appropriation as the active process that bridges 
the historical heritage of human beings and each new generation’s taking over that 
heritage, thereby emphasising the active remaking and transformation of that 
heritage.

These processes are actively progressed and, taking Wertsch’s point further, also 
indicate the capacity of humans to resist the social suggestions to which they are 
subject. Indeed, the active ignoring and rebuffing to which Valsiner (1998) refers to 
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above emphasises the capacity for resistance. This resistance is acknowledged else-
where as occurring within individuals’ responses to what they encounter in and 
through work. Dawe (1978), cited in (Knights & Willmott, 1989) states that:

In every testimony to the experience of the humanising pressures of modern industrial soci-
ety, there is also a testimony to a contrary sense of self, of personal identity, of being 
human; of what it is or might be like to be in control of our own lives, to act in and upon the 
world, to be active human agents. So, in the name of our personal identities, our personal 
hopes and projects and longings, in the name of ourselves, we resist (pp. 535–536).

The case being advanced here is not to deny the contributions of others and the 
suggestion of social world, but to emphasise the importance and centrality of the 
individual as the meaning maker. This includes how we respond to what is being 
suggested to us. Indeed, others are important and more informed others who can 
model, guide or directly engage to support learning are particularly helpful when 
the knowledge is difficult to access and appropriate. That is, when it is opaque (i.e. 
symbolic knowledge), hidden (i.e. not able to be directly experienced) or otherwise 
difficult to engage with because of its complexity (Makovichy, 2010), or the process 
itself is highly codified (Merriam, 1964). In these circumstances, as that learning is 
unlikely to be generated by individuals alone, we require more informed partners to 
support and guide its learning.

However, the important principle here is that much of the learning that individu-
als undertake across their working lives is not dependent upon having proximal or 
close guidance or, even, direct teaching. Instead, it is a product of individuals medi-
ating the experiences they encounter, applying what their knowledge and reinforc-
ing or extending that learning arises from work. This includes the more indirect or 
distal forms of guidance provided by observing others, using them as models and 
imitating what they do and how they achieve their goals. Perhaps this is always been 
the case. Across human history the vast majority of the development of occupational 
capacities, including innovations, that has sustained and progressed societies have 
arisen through personally-mediated processes, and principally mimetic learning 
(Billett, 2014b). That is, through personally-mediated processes of observation, 
imitation and practice. It is only in relatively recent times (i.e. the last 150 years) 
that the development of these capacities has become the focus of hybrid institutions 
(e.g. schools, colleges, universities) whose purpose is to promote intended learning 
outcomes. Even then, it has been found that without students accessing workplace 
experiences, where the learning is largely mediated through their engagement, the 
experiences provided by such hybrid institutions have low prospects of generating 
the kinds of required knowledge that can be adapted to secure effective work 
practice.

The now ubiquitous process of teaching is relatively new and largely suited to 
hybrid institutions where learning and education is the specific goal. Although edu-
cational institutions have existed across human history, these were only for a tiny 
minority of individuals. Studies from anthropology and other sources indicate that 
before the era of schooling (i.e. the formation of modern nation-states and mass 
education) that across human history how people had acquired and extended their 
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occupational capacities was through processes of learning (Goody, 1982; Gowlland, 
2012; Pelissier, 1991). So, up until the formation of modern nation states, and the 
advent of mass education, not only was there no teaching to develop the vast major-
ity of occupational capacities that communities required, teaching processes, as we 
understand them now, were probably not practiced or modelled in the communities 
where people learnt and work. Up until the era of school societies’ processes of 
mimetic learning appear to have dominated (Billett, 2014b). That is, learning 
through a process of imitation, observation and then practice as exercised through 
the agency of the learner. Indeed, whilst this process likely remains the most com-
mon process of learning in workplaces, prior to the era of schooling it was the sole 
means. There are very few reported instances of direct engagement by more experi-
enced practitioners. Those identifiable instances relate to the development of tacit 
skills, such as learning to make pottery in which the process of shaping clay on 
potters’ wheels often required the experienced potter to lay their hands upon those 
of the novice to help them to get a feel for how to shape the clay into the correct 
shape (Gowlland, 2012; Singleton, 1989). Yet, beyond these exceptions of hands-on 
approaches, there are many instances of practices that individuals engaged in to 
develop occupational capacities (i.e. mimetic learning, observing, et cetera) and 
also a set of practice pedagogies (i.e. storytelling, verbalisation, worked examples, 
heuristics, artefacts and mnemonics) that could support learning (Billett, 2014b). 
Yet, many of those pedagogic practices were dependent upon the worker–learner 
actively engaging and constructing meaning and procedures from them. There was 
little in the way of being taught or otherwise having the knowledge directly trans-
mitted to them, as in teaching. Instead, it was the learner’s job to access and secure 
that knowledge.

A seminal, enduring and archetypal exemplar of this individually-mediated 
process is learning through apprenticeships. Contemporaneously, apprenticeships 
are now viewed as a model of education. That is, a model of education premised 
upon apprentices having experiences in workplaces and educational institutions. 
Indeed, many discussions about models of apprenticeship are focused on the two 
kinds of experiences, and how they are organised, sequenced and integrated. 
These are institutional facts (Searle, 1995), arising through social institutions (i.e. 
workplaces and educational institutions). Yet, across most of human history 
apprenticeships have been a mode of learning. That is, a mode of learning in 
which individuals are the key agents and mediators. These are personal facts, aris-
ing through the capacities, actions and subjectivities of individuals. Even the word 
apprenticeship has its origins in the French word ‘apprehende’– to take or grasp 
(Webb, 1999). It was not a process of knowledge transmission by the tradesper-
son, but the learner having to access and secure that knowledge. Indeed, as fore-
shadowed, across the anthropological literature it is difficult to find any instances 
of direct teaching. In this mode of learning – apprenticeship – it was the appren-
tice’s job to identify what they needed to learn, find ways of learning it and then 
engaging in the processes of that learning, and not mediated by didactics instruc-
tion (Singleton, 1989). The Japanese word for apprenticeship refers to engaging 
in learning through observation. In contemporary studies of apprentices learning 
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to build minarets, again the same practice is evident (Marchand, 2008). That is, 
the apprentice minaret builders have to ‘steal’ knowledge as they are not provided 
with it. The way they do this is by providing support to the masons in a way that 
allows them to observe and support the masons engaging in their work, and 
through that close process of observation and support, they learn the kinds of 
skills required to be a mason. Whilst these processes might seem historical and 
archaic, they are current practices in countries such as Egypt where up to one mil-
lion young people are engaged in what is referred to as traditional apprenticeships 
(El-AShmawi, 2017). In other countries these practices are also common, with 
global agencies now trying to understand how young people who engage in this 
mode of learning can be given the same kind of recognition as those in apprentice-
ship models of education (International Labour Organisation, 2015).

So, the case made here is that, regardless of whether referring to individuals 
continuing to learn across their working lives through workplace-based experiences 
or people coming to learn a specific occupation through workplace experiences, 
these processes, across human history, and continuing in the present, overwhelm-
ingly are mediated by individuals positioned as learners. However, given the kinds 
of largely negative labels directed towards educative experiences occurring outside 
of the circumstances or provisions of educational programs (e.g. informal, non- 
formal, semi-formal) it is important to consider the kinds and qualities of learning 
outcomes arising through workplace experiences, and the roles that individuals play 
in those outcomes.

7.5  Outcomes: Constructing and Developing Further 
Individuals’ Domains of Occupational Knowledge

From the discussions and accounts above, it is evident that a key outcome of learn-
ing in, through, and for work is individuals’ construction of personal domains of 
occupational knowledge. As proposed above, the process of participating in goal- 
directed occupational activities in and through work, generates legacies in terms of 
what individuals know, can do and value. Those legacies are associated with the 
enactment and further development of their occupational capacities. Ideally, this can 
comprise both the canonical knowledge of the occupation (i.e. what society would 
expect of anybody practising that occupation) as well as understanding something 
of variations in requirements and, in particular, how they are manifested in the spe-
cific workplaces where workers practice their occupation. Together, these provide 
the capacities to enact the occupation, and adapt occupational capacities in response 
to new challenges and problems (i.e. routine and non-routine problem-solving). As 
noted, these domains of knowledge are not uniformly constructed by individuals or 
a transposed version of a textbook appropriated wholesale into individuals’ minds. 
Instead, they are developed in personally-specific ways that arise from the particular 
sets of experiences that individuals are afforded and how they, in turn, construe, 
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construct and reconcile those experiences based on those earlier or premediate 
experiences and development. The construction of these domains of knowledge 
arises through a process of appropriation of what they have experienced and that 
process, as advanced above, is very much mediated by individuals themselves. A 
key rationale for having traditional modes of apprenticeship supported by educa-
tional experiences is to ensure that not only situational contributions, but also those 
required by the occupation as practice more broadly are engaged with by appren-
tices. In countries such as Australia, New Zealand, Germany, Switzerland and 
Austria, structured occupational preparation comprises both experiences in work-
places and educational institutions. These are guided by national statements and 
curriculum documents about the required capacities to practice an occupation. 
There is a goal of providing experiences to comprehensively address both the 
canonical and situational competence. In Switzerland, they have introduced the 
‘third space’ a separate institution (i.e. teaching centre) for apprentices whose work-
places are unable to provide them with a comprehensive range of activities that are 
required to learn the occupation to which they are apprenticed. These intentions and 
processes are highly worthwhile, valuable and important for avoiding the situational 
determinism that arises from having experiences in just one setting, be it in a work-
place or an educational institution. So, there are clear intentions with these models 
of education and that is to integrate workplace experiences. Yet, as noted above and 
as evident in recent inquiries, ultimately beyond what is proposed and planned for 
the curriculum (i.e. the intended curriculum) and how it is implemented (i.e. the 
enacted curriculum) is also the important element of how and what learners con-
strue and construct from these experiences (i.e. the experienced curriculum. 
Ultimately, the experienced curriculum is mediated by individuals. Hence, educa-
tional considerations about preparing and supporting learners prior to an engaging 
in their workplace experiences, as well as those on educational institutions may 
assist in addressing issues of lack of readiness or incomplete bases to participate in 
these activities effectively.

Associated with desirable outcomes from educative experiences is the goal of 
developing occupational expertise – the ability to effectively perform occupational 
tasks, including responding to novel or non-routine challenges. Such an ability 
requires the development of both canonical occupational knowledge and some vari-
ations in understandings about and practices associated with situated occupational 
requirements (Billett, Harteis, & Gruber, 2018a). Canonical occupational knowl-
edge comprises the conceptual, procedural and dispositional capacities required to 
practice an occupation. That is, the knowledge that anybody practising this occupa-
tion would need to know, do and value. Occupational expertise, however, is mani-
fested, enacted and judged in particular circumstances of practice (Billett, 2001a), 
such as a particular workplace or work practice. There is no such thing as an occu-
pational expert per se, because the ability to respond to the challenges and require-
ments of occupational practice are manifested situationally. It is the effective 
responses to the particular situation that generates the task, challenges, problems 
and perturbations which are the hallmark of occupational expertise. Individuals’ 
canonical occupational knowledge alone is insufficient. They may possess and can 
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exercise canonical occupational knowledge, yet the performance associated with 
utilising that knowledge is ultimately premised on responding effectively to situa-
tionally derived goals and tasks. It is this outcome that arises through workplace 
experiences. Yet, importantly it is these two dimensions of occupational knowl-
edge – both manifested in the social world, albeit one abstracted from practice (i.e., 
occupational) and the other shaped by particular instances of practice (i.e., situa-
tional), from which individuals will construct their personal domain of knowledge 
(Kelly, 1955; Miller, 1996) and which they use to practice their occupation.

These personal domains comprise the conceptual, procedural and dispositional 
occupational knowledge (i.e., what the individuals know, can do and value) that 
individuals have learnt, utilized and developed further through their utilisation. 
They are constructed individually (Billett, 2003) arising through individuals’ histo-
ries: their ontogenetic development (Scribner, 1985), and through how individuals 
engage with and come to reconcile what they experience: i.e. their experiencing. As 
indicated above, that construction arises micro-genetically (i.e. through everyday 
thinking and acting) as individuals construe, construct and deploy what they know 
based on that domain of knowledge (Rogoff, 1990). The repertoire of experiences 
that individuals have within their working life also have the potential to shape the 
adaptability of individuals’ occupational knowledge, albeit mediated and exercised 
through individuals’ intentionality and agency (Goller & Billett, 2014) in what they 
encounter in their working lives. So, through adapting what they know, can do and 
value to new problems or circumstances of practice, that domain of knowledge goes 
beyond that comprising canonical concepts, procedures and values. Rather, it brings 
a prospect of extending and nuancing that knowledge and in ways that can assist in 
adapting to new circumstances, and thereby, reciprocally, develop further their 
domain of knowledge.

Emphasizing individuals’ role in constructing and organising these personal 
domains of occupational knowledge (and expertise) is important as these arise 
through engagement in everyday work activities that are themselves mediated by 
the individual, as are the legacies (learning) that arise from them. As above, these 
are not taught processes, but largely generated through individually mediated pro-
cesses. This includes the opportunity to engage in authentic occupational activities 
repeatedly and over time to refine and hone specific procedures and develop strate-
gic understandings and practices that arise from having a range of activities and 
practising them over time. In all of this, workplaces can provide guidance of both 
direct and indirect kind, models and also others with whom to interact. Moreover, 
these personal domains have distinct epistemological dimensions that are central to 
how individuals engage in and remake occupational practices as work requirements 
change. As changes in technologies, work practices, and understandings bring about 
changes in requirements for occupational practice, those changes are manifested in 
particular ways in specific work settings, and it is individuals who ultimately shape 
their progression and the remaking of occupational practices they promote. It is the 
moment-by-moment and day-by-day decision-making by occupational practitio-
ners as they utilize what their cognitive experience that continually remakes and 
transforms occupational practices. Whilst all of these are provided in workplace 
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settings, it is the active engagement of individuals that shape the kinds and charac-
teristics of these domains of knowledge that rely as much upon propositional and 
causal links and associations that arise through experience as generating broad 
bases of factual, specific procedural and values associated with the occupation and 
the workplace.

7.6  The Role of the Individual in Learning in Through 
and for Work

The purpose of this chapter has been to identify, illuminate and elaborate the central 
role of the individual in learning in, through and for work to develop the kinds of 
occupational capacities they need to meet their needs and also that address current 
and emerging requirements for that occupational practice. The aim here is not to 
deny the importance of the experiences provided and what is afforded individuals 
through their workplace activities and interactions. These are important contributors 
to the development of the occupational capacities that serve the needs of humanity. 
However, the concern here is to focus on and emphasise the importance of individu-
als as practitioners, learners and transformers of that occupational practice. Central 
to the case has been that the purposes for learning in and through work, the pro-
cesses of that learning and the legacies of that learning are all mediated by 
individuals.

The case made here is that both the societal and individual purposes for learning 
through work  – the development and maintenance of workplace capacities to 
achieve its goals and the development of occupational skills – are reciprocal, but 
mediated by the actions of individuals. Occupations are constellations of concepts, 
procedures and values that need to be enacted and realised through the capacities 
and agency of individual workers. Moreover, it has been proposed that the continu-
ity of effective occupational practice is dependent on its constant remaking by 
workers, as is its transformation in responding to new and emerging challenges. 
Then, the process by which individuals come to engage in and learn through work 
is mainly the product of individual mediation. So, whereas in an era of school soci-
eties we tend to view individuals learning as being mediated by others (e.g. teach-
ers, experts) it would seem that much and perhaps most of the development of 
occupational capacities across human history has been the product of individuals 
actively engaging in and mediating that learning. Even in contemporary times and 
in circumstances where the mediation of learning by others is available, the evi-
dence suggests that the most common basis of that learning is by individuals per-
sonally mediated efforts as the engage in their everyday work activities and 
interactions (Billett, 2014b). Thirdly, it is proposed that the outcomes of learning 
through and for work are the development of individuals’ personal domains of occu-
pational knowledge that arise from the experiences they have had, are utilised in 
responding to work activities, and through those responses are developed further. 
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Yet, these personal domains of occupational knowledge are person-dependent, with 
each individual’s domain being shaped by the range of experiences they have had 
and how they have come to engage in and reconcile those experiences and, from 
these, have constructed the representations of occupational knowledge in their minds.

Again, it is important to be reminded that in emphasising the action of the indi-
vidual, this is not seeing it as the activity of a human agent divorced from the social 
and physical context in which they act. Quite the opposite is the case. Central to 
these capacities and activities of the individual is the interdependence between the 
person acting and that social and physical context. It is that interdependence that is 
generative of the purposes for engaging in workplace learning, the processes of that 
learning and the outcomes in the form of personal domains of occupational 
knowledge.
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Chapter 8
Looking Back and Ahead: A Social 
Network Perspective on Workplace 
Learning and Professional Development

Sara Van Waes and Kaisa Hytönen

Abstract In this chapter, we set forward a social network perspective on profes-
sional learning and development. The chapter stresses that how individuals learn 
and develop in and around the workplace is significantly affected by the way they 
are tied into a larger web of social connections. We reflect on the added value of a 
social network perspective to workplace learning research. Building on exemplary 
findings of recent studies, it shows that the pattern and quality of social relationships 
among professionals may significantly enhance our understanding of the ways in 
which interaction takes place and contributes to learning and development. We dis-
cuss how a social network approach allows to capture professional interactions in a 
more straightforward, visual and fine-grained way; and how it can simultaneously 
capture professional interactions at different levels of analysis (e.g., individuals, 
teams, units, organizations). We conclude by looking forward and setting up several 
avenues for future research.

Keywords Professional learning · Workplace learning · Social network analysis · 
Structural and relational network features

8.1  Introduction

Given the complexity and rapid change that characterizes work and working envi-
ronments in our advanced knowledge society, personal capacities for professional 
growth and continuous learning are crucial for professionals. Yet, in many cases a 
traditional cognitive approach to professional learning does not suffice any more, 
that is, cumulative acquisition of knowledge and augmentation of expertise by an 
individual. In other words, professionals in and around the workplace can no longer 
solely rely on their individual competencies (Tynjälä, 2008). To cope with changing 
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requirements and complicated professional problems, professionals must increas-
ingly share their knowledge and engage in collaborative activities. As a response, 
both practice and research are paying increasing attention to the social and rela-
tional side of professional learning, reflecting the urge for professionals to continu-
ally interact and connect (Boshuizen et  al., 2004; Hakkarainen et  al., 2004). As 
such, professionals’ learning is not only shaped by their know-what (i.e., declarative 
knowledge) and know-how (i.e., procedural knowledge), but also by their know- 
who (i.e., relational knowledge about who knows what) (Borgatti & Cross, 2003).

In this chapter, we set forward a social network perspective to demonstrate how 
this know-who or the relational side of professional learning can be unraveled fur-
ther. Network research embraces a distinct perspective that focuses on relationships 
among actors, which can be individuals, work units or organizations (Brass et al., 
2004). According to a social network perspective, actors are embedded within net-
works of interconnected relationships that provide opportunities for and constraints 
on learning and development. A social network perspective attempts to capture 
interactions in a more straightforward, visual and fine-grained way (Borgatti et al., 
2013). Namely, the key assumption underlying a network perspective is that the pat-
terns and quality of social relationships (i.e. networks) offer a valuable framework 
to examine how, whether and to what degree interaction takes place. As such, taking 
a network perspective on professional learning entails that how individuals and 
organizations learn and develop is significantly affected by the way they are tied 
into a larger web of social connections (Wasserman & Faust, 1994). This perspec-
tive differs from traditional perspectives in that it focuses on the web of interactions 
that surrounds actors, rather than on individual actors in isolation.

In specific, the chapter is set up as follows: First, we demonstrate how a social 
network perspective offers a theoretical and methodological framework, and vari-
ous tools for an in-depth examination of interactions. Second, we reflect on the 
added value a network perspective brings to the existing body of professional learn-
ing and development research. We hereby build on the cumulative body of research 
adopting a relational or social perspective on professional learning and development 
in and around the workplace. Then, we elaborate on social network theory and its 
most central ideas and approaches. Building on this framework, we look back at the 
existing body of studies relating networks and professional learning. We conclude 
by looking forward, and set up several avenues for future research taking a network 
perspective on professional learning.

8.1.1  The Added Value of a Social Network Perspective 
on Workplace Learning and Development

Now, what does a social network perspective add? More specifically, what does a 
social network perspective have to offer to study professionals’ learning and devel-
opment in and around the workplace? We argue that a social network perspective 
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may contribute at least in two important ways (Borgatti & Cross, 2003; Coburn & 
Russell, 2008; Daly, 2010; Moolenaar, 2012).

First, social network theory provides a powerful, analytical framework and 
mechanisms that allow for a detailed investigation of the nature, antecedents, and 
outcomes of interactions (for reviews see Borgatti & Foster, 2003; Brass et  al., 
2014). Through webs of relationships or ‘networks’, professionals and organiza-
tions can exchange knowledge, information, materials and other resources regard-
ing their practice. A social network perspective foregrounds the importance of social 
interactions for achieving individual and collective learning. To date, a solid frame-
work has developed, comprising theoretical concepts such as structural holes (Burt, 
1992), closeness centrality (Freeman, 1979), structural equivalence (Lorrain & 
White, 1971), and the strength of ties (Granovetter, 1973). Using this framework, 
social network studies have related professionals’ relationships or network position 
to significant outcomes such as leadership (e.g., Carter et al., 2015), employability 
(e.g., Gerken et al., 2016), development (e.g., Dobrow et al., 2012), performance 
(e.g., Mehra et  al., 2001; Sparrowe et  al., 2001), and innovation (e.g., Baer 
et al., 2015).

Second, research on social networks builds on a long tradition of advanced and 
rigorous methodology and visualization to study interactions. Social network 
research is multilevel by nature as it allows simultaneous investigation of different 
levels of analysis (e.g., teachers in schools, or employees in teams). It thereby takes 
into account the nested structure of data, and includes a level of analysis that is often 
overlooked, namely the relational level. The levels of analysis can concern, for 
instance, interpersonal, team, interunit, and (inter)organization level interaction 
(Brass et al., 2004). In other words: “by embedding individual behaviors in the pat-
tern of their interpersonal relationships, social network analysis can capture the 
multilevel nature of interaction to an extent that conventional methods and measures 
cannot” (Moolenaar, 2012, p. 9).

A major challenge for workplace research focusing on interaction and collabora-
tion is that it has been interpreted in a very broad sense. We will now discuss how 
social network research attempts to capture interactions in a more straightforward 
and fine-grained way. And, as such, meets several conceptual and methodological 
challenges posed by the existing body research; such as studies on communities of 
practice, organizational (shared, collaborative) learning, and professional (learning) 
communities (Stoll et al., 2006; Wenger et al., 2002).

First, the growing body of research focusing on the social aspect of workplace 
learning has mostly concentrated on interactions in general. However, a gap in the 
extant literature is that most studies fail to measure professional interactions with 
much precision (Coburn et al., 2012). They describe interactions as a whole by pro-
viding descriptions, for example, using frequency indications of how often they 
reported a certain type of interaction. Yet, they do not actually report on differences 
and nuances of interactions in detail (e.g., the strength and quality of different rela-
tionships). Nor do they explore the nature and constellation of interactions (e.g., the 
diversity and spread of interactions). Adopting a social network perspective pro-
vides a more fine-grained exploration of professional interactions, yielding a better 
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understanding of professional learning. This more fine-grained or in-depth insight 
into interactions is obtained by precisely measuring e.g. the strength, frequency or 
quality of each relationship in a network; instead of offering an overall description 
of ‘the relationship in general’. We will further illustrate our point by discussing and 
visualizing specific research examples in the next section.

Second, professional learning research typically assumes that the locus of pro-
fessional communities is set by formal boundaries (Coburn & Russell, 2008), focus-
ing on formal organizational boundaries such as teams, departments or workplaces. 
Yet, a professional is often embedded in a network of relationships that span sub-
groups and include individuals inside and outside organizational boundaries. 
Professionals increasingly face a need to engage in knowledge sharing and collabo-
ration through multi-professional networks and teams. Consequently, scholars 
increasingly argue to not only pay attention to bounded communities but to also 
include professional interactions across boundaries of communities (Hodkinson 
et al., 2008; Wenger et al., 2011). A social network perspective allows simultaneous 
examination of individuals and the (sub)units they are nested in (e.g., professionals 
in functional teams), within and across organizational boundaries.

Third, traditional professional learning research has few techniques or tools at its 
disposal to visualize interactions in detail. Social network analysis provides a vari-
ety of tools and techniques to reveal partially hidden or informal social structures 
and relationships (de Laat & Schreurs, 2013; Hakkarainen et  al., 2017). Recent 
work has extensively demonstrated the use of straightforward network visuals to 
promote and support professional learning processes of individuals and organiza-
tions (Hogan et al., 2007; Van Waes & Van den Bossche, 2020). Visualization of 
interactions have not only proven useful for scientific purposes, but are also a valu-
able tool to translate findings to practice; for example, to design interventions or 
when giving feedback on interactional data to practitioners, policy makers or man-
agers (Cross et al., 2010).

Fourth, a network perspective enables to examine interactions taking into account 
the multiple levels at stake. Network analysis may concurrently consider the indi-
vidual level, the dyadic or relational level, and the (sub)group or organizational 
level. For example, research questions may simultaneously address characteristics 
of an individual professional, the relationships s/he has with colleagues, within or 
between teams in the organization.

8.1.2  Social Network Research and Approaches

Now that we have argued why a social network perspective offers an added value to 
research on workplace learning and development, we move more deeply into social 
network research itself and the two major research approaches that can be adopted.

In recent years social network research has been firmly established as a major 
research area, and the number of publications referencing social network research is 
exploding (Borgatti et  al., 2014). Networks consist of relationships, which are 
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termed ties or links, between actors which are called nodes. Actors can be individu-
als or collectivities, such as teams, organizations or countries. The central focus of 
social network theory is on relationships and interactions as an explanation of actor 
and network outcomes. This in contrast to traditional or individualist explanations 
that focus on attributes of actors that are treated as astructural and independent 
cases. This reflects a shift from attributes to relations; or from monadic variables 
(attributes of individuals) to dyadic variables (attributes of pairs of individuals), 
which consist of social relations and recurring interactions. The fundamental unit of 
analysis is the pair of actors rather than the individual (Borgatti et al., 2014).

In social network research two fundamental kinds of network research approaches 
can be discerned, a whole network and a personal network approach (see Fig. 8.1). 
Both approaches have their specific focus and merits (Borgatti et  al., 2013), and 
offer different insights into professional learning processes. We illustrate this point 
with an example: Fig. 8.1 illustrates Holly’s personal network (encircled in red), 
extracted from the whole network. Holly will receive different information from her 
professional network, compared to Lee, as she occupies a bridging position between 
two groups. Her boundary-crossing interactions with two different groups may offer 
her more learning opportunities.

In whole network or socio-centric research, the ties among all pairs of nodes in a 
bounded group are studied (e.g., all teachers within a school). A whole network 
approach allows researchers to analyze patterns of connections, including structural 

Fig. 8.1 Example of a personal network (encircled) extracted from a whole network. (Halgin & 
Borgatti, 2012, p. 38)
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features such as centrality, density, and betweenness (cf. infra). A personal network 
or ego-network approach involves systematically mapping social relationships of 
focal individuals, termed ego’s; and determining the set of nodes that ego has ties 
with, ‘alters’ (Crossley et al., 2015) (e.g., a focal teacher and his/her contacts). A 
personal network approach allows participants to define their own network bound-
aries, as it intends to investigate the ties of individuals across boundaries of com-
munities, practices and locations (e.g., all ties of a focal teacher within or outside 
the classroom, grade, or school).

It is important to highlight that personal network studies answer different 
research questions compared to whole network studies, and as such may offer dif-
ferent insights into how professionals learn and develop. For example, Hytönen 
et al. (2014a, b) used a whole network approach to examine the development of 
energy efficient experts’ professional networks in the context of a continuing pro-
fessional education in an emerging field. They aimed to understand networking pro-
cesses and activities at different levels, that is, among all participants, at a 
small-group level and at an individual level. The results revealed differences in net-
working activity at the different levels. Their study showed that even though the 
intensity of professional knowledge exchange might be low among all professionals 
of a multi-professional network, intensive networking activities can take place 
among smaller groups and between individual actors and, thus, provide important 
resources for participants. Later, Hytönen et al. (2014a, b) adopted a personal net-
work approach to identify the key actors (or cognitively central actors) of the energy 
efficiency experts’ professional networks to understand why certain people achieved 
essential roles in knowledge exchange in multi-professional networks (Hytönen 
et al., 2014a). The study demonstrated that in multi-professional networks, the cog-
nitive centrality of an actor is for the most part related to social context, that is, how 
the expert’s profile fits into the wider professional context.

Van Waes (2017) adopted a personal network approach to study university teach-
ers’ networks. A personal network approach uncovered how features of a unique 
university teacher’s network related to variables at the individual level of analysis, 
such as their professional development and expertise. For instance, their work 
showed how experienced experts developed larger and more diverse networks, com-
pared to experienced non-expert colleagues whose small networks showed little 
diversity. This shows how a network perspective allows a deeper, more fine-grained 
exploration of interactions. The use of a personal network perspective sheds light on 
the fact that professional development is not a time-age effect as experienced experts 
seem to lapse into arrested development, linked to limited network input. This may 
in turn cause isolation (Bakkenes et al., 1999; Ericsson, 2006), resorting to interac-
tions that require low interdependence. This arrested or stagnated development is 
associated with automaticity, i.e., their behavior becomes routine and reaches a 
stable plateau without further improvement (Ericsson, 2006).
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8.2  Looking Back: Extant Research on Networks 
and Professional Learning

We further underpin our thinking by discussing exemplary research using a social 
network perspective to shed light on professional learning. We discuss how struc-
tural network features may affect the flow of resources between people, and how 
relational network features influence which resources are available from what kind 
of people.

8.2.1  Structural Network Features

A basic structural concept used in social network studies is density. Density charac-
terizes the general cohesion of the network, that is, the number of existing network-
ing ties in relation to all possible ties. This implies that the greater the proportion of 
ties in the network, the more dense the network is. Studies show that density 
increases the rate, extent and fidelity of knowledge diffusion in networks (Singh, 
2005). Therefore, people with denser networks might have more diverse access to 
resources as they have a higher number of connections. Density is often used to 
examine changes taking place in networks, such as increasing or decreasing number 
of ties in different contexts. For instance, it is often taken for granted that profes-
sional education and training supports the development of networking ties among 
participants. However, recent studies have shown that the emergence of professional 
learning networks is not always straightforward (Hytönen et al., 2014b; Rienties 
et  al., 2014). The development of professional learning ties does not take place 
automatically or without careful planning. Deliberate efforts as well as well- 
developed operating models are required to support tie development (Rienties et al., 
2014). This specifically seems to be the case if participants come from different 
backgrounds and represent heterogeneous expertise (Hytönen et al., 2014b).

Another basic structural concept is centralization in social networks. 
Centralization can be studied by focusing on centrality that characterizes an indi-
vidual actor’s position in a network, or centralization of a network structure. 
Centrality values indicate the amount of information that a person provides to other 
network members. Therefore, it has been used as indicator for actors’ importance or 
popularity in the network (Sparrowe et al., 2001). Degree centrality is probably the 
best known and straightforward form of centrality. It is measured by calculating ‘in- 
degree’ and ‘out-degree’. In-degree captures the amount of people who seek an 
individual out for resources (by peer-evaluation). The more someone is nominated 
as a valuable resource in the network, the higher the in-degree. Out-degree stands 
for the number of times an individual reaches out for resources (by self-evaluation). 
In professional learning studies centrality measures have been used in searching for, 
for example, key persons in professional networks or identifying actors’ different 
knowledge mediating roles (Hytönen et al., 2014a; Palonen et al., 2004). Network 
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research on newcomers’ networking roles has demonstrated that newcomers and 
young workers can very quickly achieve a central networking position in a profes-
sional community and become important knowledge-mediating actors (Hytönen 
et al., 2011).

The concept of brokerage refers to persons who are positioned in between peo-
ple who themselves are not directly connected (Burt et al., 2013). These brokers are 
considered valuable networking partners as they have access to versatile reposito-
ries of knowledge through their connections (Palonen et al., 2004). Studies have 
revealed that in professional communities these key persons are sought for profes-
sional help, advice and support more often than other professionals (Hytönen et al., 
2014a). Therefore, the key persons with strong brokerage roles or knowledge medi-
ating roles are often described as ‘stars’, ‘hubs’, ‘gatekeepers of knowledge’ or 
‘cognitive central participants’. They bridge structural holes, i.e. holes in the social 
structure that result from absent or weaker connections, by building connections 
and mediating knowledge across different people and different knowledge cultures 
(Burt, 1992). In professional communities and networks, these persons are seen to 
connect people facing similar professional problems; to translate knowledge across 
different knowledge cultures and disciplines as well as facilitating innovations, new 
operational models and professional practices (Sverrisson, 2001). Consequently, 
they have influential roles in professional learning processes for individuals and 
organizations. Their role as knowledge mediators seems to be especially important 
in emerging and developing fields in which the knowledge base is not yet stable or 
consolidated (Hytönen et al., 2014a).

8.2.2  Relational Network Features

Most extant network research focuses on the patterns or structure of networks (e.g., 
density, centrality). While that is important, often questions about the content, 
meaning and significance of relationships are less examined (Bellotti, 2014; Borgatti 
et al., 2014). Consequently, studies increasingly focus on examining what kinds of 
relational features are related to structural network qualities (Froehlich et al., 2020). 
Many network studies have analyzed how professional connections with different 
qualities assist in sharing knowledge and competence.

A central concept used in examining the exchange of resources is tie strength. 
Tie strength indicates the closeness or strength of relationships by measuring for 
instance the frequency, intensity, reciprocity, depth, or time spent in a relationship 
(Marsden & Campbell, 1984). Strong ties connect to people that are close, whereas 
weak ties are looser contacts. Both weak and strong ties provide access to different 
kinds of resources and, thus, have different roles in professional conduct and learn-
ing. For example, strong ties are instrumental in the diffusion of innovation, the 
transfer of tacit or complex information, as well as solving complicated problems 
and transferring knowledge between organizational units (Reagans & McEvily, 
2003; Uzzi, 1996). Palonen et  al. (2004) demonstrated that novel and complex 
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knowledge is not easily transmitted without strong reciprocal ties. Strong social 
networks are also associated with increased individual and organizational perfor-
mance (Burt, 1992; Hansen, 1999). In contrast, weak ties are more likely to bridge 
socially distant parts of a network, and thus more likely to gain access to new 
resources (Granovetter, 1973). They play an important role in the formation of novel 
ideas and non-redundant information (Levin & Cross, 2004)

An important principle guiding network formation is homophily. Social net-
works are often homogeneous in nature meaning that people tend to interact and 
create strong connections with people who have characteristics similar to their own, 
such as age, gender, educational background, equal work status or occupational 
group (McPherson et  al., 2001). Homophily influences the information people 
receive, the attitudes they form, and the interactions they experience. For example, 
people with more diverse networks demonstrate more innovation (Kilduff & 
Krackhardt, 2008). Whereas homophily or similarity between people may enhance 
the decay of their networks, as information or knowledge may become redundant 
(Burt, 2000). Networks including a rich variety of people and reaching over the 
borders of professionals’ immediate working environments and communities are 
especially important for coping in changing working life. Diversity in professional 
networks has been associated with expertise development with experienced profes-
sionals, whereas experienced non-experts display more relationships with people 
with similar characteristics (Van Waes et al., 2015).

Scholars increasingly emphasize the quality of the content that flows through 
network ties, or the ‘stories’ behind networks (Baker-Doyle, 2015). Researchers 
have adopted qualitative network techniques as they offer extensive explorative 
powers to examine the nature, the meaning, intensity, and depth of interactions 
(Fuhse & Mützel, 2011; Hollstein, 2011). Qualitative network data enable us to 
examine whether interactions between people involve, for example, swapping 
entertaining stories, exchanging basic information, or collaborating intensively on 
shared products. They also allow us to investigate the in- or interdependency 
between people, the depth of their exchanges, and the impact of their interactions on 
professional learning. Work by Coburn (Coburn & Russell, 2008; Coburn et  al., 
2012) demonstrated how the depth of interactions in networks determined the extent 
to which innovative learning processes succeeded. Recent research by Van Waes 
et al. (2016) showed that experienced experts had more high interdependent interac-
tions (joint work, sharing), compared to experienced non-experts, who described 
more independent (practical, organizing) talk (see Figs. 8.2 and 8.3).1 The quality of 
ties also differed in that the experienced experts had more high interdependent 

1 The nodes in the network maps stand for the people, and the lines represent the ties or relation-
ships between the instructor and the people in his or her personal teaching network. The length and 
thickness of the lines in the network maps display the interdependence, where thick and short lines 
stand for ties in which highly interdependent interactions were reported (i.e., sharing, joint work), 
whereas thin and long lines indicate ties with low interdependence (i.e., storytelling, aid and assis-
tance). The size of the nodes represents the created value, where small nodes represent immediate 
and potential value, whereas large nodes stand for applied, realized or reframing value.
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relationships in their networks and created more value, in comparison to their expe-
rienced colleagues with lower expertise. This shows how a network perspective 
allows a deeper, more fine-grained exploration of interactions. A promising venue 
to further uncover the social side of professional learning in its totality, is a mixed 
method network approach, using visuals such as the concentric circle method (Van 
Waes & Van den Bossche, 2020). Mixed method network research is gaining 
increasing terrain (Domínguez & Hollstein, 2014; Froehlich et  al., 2020), and 
allows to address research questions that interact both structural and relational net-
work features.

Fig. 8.2 Personal network map of experienced expert teacher
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8.3  Looking Forward: Future Research on Networks 
and Professional Learning

The existing body of network studies examining professional learning opens up new 
avenues for research. In this section we identify several areas ripe for further 
exploration.

8.3.1  Further Uncovering Relations Between Professional 
Learning and Network Development

Network ties are often implicitly regarded as ‘learning ties’. Yet, installing networks 
or communities does not necessarily mean that the professionals within are actually 
learning. Although it is often assumed indirectly, an increasing number of ties in the 
network does not automatically imply that new knowledge is created, that learning 
has taken place, or that professionals’ development is impacted. A dropped tie does 
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Fig. 8.3 Personal network map of experienced non-expert teacher
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not always imply that knowledge is lost, and a kept tie may not add anything or 
become redundant. The research designs of most studies are not designed to exam-
ine this causality between network development (social capital) and professionals’ 
learning (human capital) directly. Causality between the relationships under study 
is often funded indirectly by suggestions from the reviewed organizational literature 
on network development and professional learning. As such, future studies designed 
to examine directional links between network development and professional learn-
ing will be important. Future studies should aim to understand the nature of a learn-
ing tie, that is, when and how learning occurs in a network or a network connection. 
Moreover, setting up lines of longitudinal research would allow to study patterns of 
development of learning ties in professional networks. For instance, tracking net-
works over multiple measurement moments may help to discern profiles or patterns 
in the development of human and social capital. Longitudinal network data and 
performance measures could be collected at several time points to shed further light 
on, for example, how professional networks of experts unfold, and which the crucial 
elements are in this development over time.

8.3.2  Paying Attention to the Interface of Education 
and Workplaces

Professional learning research has often focused on studying social structures, com-
munication and knowledge flows within a single unit, such as an organization or 
team (Phelps et al., 2012). Even though workplaces are important places for facili-
tating professional learning, many professionals -acting in rapidly changing work-
ing environments and dealing with complex multifaceted professional problems- need 
to rely on their networks reaching beyond the boundaries of their immediate work-
place organizations and traditional institutional resources in order to support the 
development of skills and competencies (Nardi et al., 2000). In this regard, recent 
studies emphasize the importance of deeper interactions and more strategic coop-
eration between educational institutions and workplaces that are often seen as sepa-
rate and distant from each other (Harteis et al., 2014; Hytönen, 2016; Hytönen & 
Kovalainen, 2020). New kinds of efforts to bridge and combine expertise of and 
stronger professional connections between educational institutions are needed to 
meet future educational challenges and to provide flexible possibilities for profes-
sionals to update and expand their expertise. These could generate new environ-
ments, to cultivate skills, and to share and receive critical knowledge between 
people with different types of expertise and professional competencies (Roxå 
et al., 2011).

As earlier network studies have shown, the development of comprehensive pro-
fessional social networks and occupational knowledge exchange forums do not take 
place automatically at the learning environments organized by educational institu-
tions and workplaces (Hytönen et al., 2014a, b). Future network studies could help 
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to understand better the interfaces of education and working life by providing 
knowledge on whether and how professional learning networks and connections are 
constructed and how their development could be supported in sustainable and pro-
ductive way. Furthermore, future network studies should focus on examining how 
can learning in educational institutions and workplaces be better integrated and 
communication across organizational boundaries, different professional cultures 
and multi-professional networks facilitated. Future research could also help to over-
come the question of how are individuals able to connect expertise from one specific 
field with the diverse expertise of their multi-professional networks. Future network 
studies should focus on examining the interface of education and workplaces, and 
more broadly multi-professional networks crossing the boundaries of workplace 
communities and organizations. Potential questions to be addressed in future 
research are: How can learning in educational institutions and workplaces be better 
integrated, and the development of effective learning networks more supported? 
How are individuals able to connect expertise from one specific field with the 
diverse expertise of their multi-professional networks? Future research could also 
help to overcome the obstacles that are related to developing actual interconnections 
and relations between theoretical and practical knowledge cultures.

8.3.3  Not ‘Just’ Structure… Making Room for Network 
Agency in Professional Learning

Traditionally, network research considers changes in networks as resulting from an 
interplay between self-organizing properties of networks, that is, networks develop 
because of the properties they have and the way they are structurally embedded in 
the larger network (Agneessens & Wittek, 2012; Brennecke & Rank, 2016). For 
example, if someone offers you help, you are likely to reciprocate this tie to main-
tain the structural balance. Social theorists have long been discussing the relative 
contributions of structure and human agency to social interactions and network 
dynamics (Bourdieu, 1986; Giddens, 1984). Some scholars have recently ques-
tioned whether structure has overwhelmed agency in empirical network studies 
(Gulati & Srivastava, 2014). If actors can intentionally affect their network, one 
may wonder whether a causal focus on structure and self-organizing properties of 
networks can be justified.

Few studies have examined the relation between network agency and profes-
sional learning. Professional learning in changing working environments is to great 
degree embedded in deliberate creation and cultivation of network relations. 
Exemplary, is the increased value attributed to networked expertise or relational 
expertise in and around workplaces (Hakkarainen et al., 2017). Research by Van 
Waes et al. (2015, 2016) demonstrated how experts displayed higher agency, as they 
described to frequently re-evaluate their networks and to act intentionally on them. 
Apparently, they somehow ‘learned’ to manage their network. The underlying 
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assumption in this type of studies is that individuals, who are aware of their net-
works and the resources and expertise residing in it, are more likely to reach out to 
the ‘right’ people at the ‘right’ time when presented with challenges or opportuni-
ties (Borgatti & Cross, 2003). Professionals who consciously act to strengthen their 
network, display what is recently coined as ‘network intentionality’ (Moolenaar 
et al., 2014), that is, agency in forming, maintaining, activating, and dissolving rela-
tions to gain access to resources for the mutual benefit of oneself and others, given 
their own cognitions of what makes for a ‘good’ network (Nardi et al., 2002).

Future research should challenge traditional network research by further uncov-
ering the role of network agency in professional learning processes. For instance, it 
would be valuable to link the existing body of research around information and 
feedback seeking at the workplace with the concept of network agency. Information 
and feedback seeking are often regarded as individual undertakings and the role of 
network or relational agency is often underexposed (Ashford & Cummings, 1983; 
Van den Bossche et al., 2014). This also holds for information seeking in newcomer 
socialization processes (Morrison, 2002; Saks et  al., 2011). Setting up a line of 
research considering a network (agency) perspective would help us to answer ques-
tions like: Which are potential barriers to the development of network agency in 
professional contexts? Can we support feedback and information seeking by sup-
porting professionals’ network agency? What are good ‘beginners’ networks’ for 
newcomers in workplaces in terms of the pre-existing properties of networks? This 
sheds light on another aspect of learning: How to learn to become a professional 
networker, and what does this entail? Which knowledge, skills or attitudes are nec-
essary in enhancing network agency in professionals and companies?

8.3.4  Designing Network Interventions and Using Network 
Visualizations as Feedback Tools

In recent years, both practitioners and researchers have also started to consider the 
design of effective initiatives to enhance the value of collaboration (Cross et al., 
2010; Cullen-Lester et  al., 2016). These ‘network interventions’ may include 
(research-based) coaching or consulting activities, or organizational development 
activities in general. Network interventions are purposeful efforts to use social net-
work data to accelerate behavior change, to improve performance, or diffuse inno-
vations (Valente, 2012). They are designed to support professionals and organizations 
to intentionally act on their networks (Cross & Thomas, 2009; Parise, 2007). In 
intervention research, social network methodology is used as a mapping tool to 
render professionals’ networks visible (Jaspersen & Stein, 2019). Network visual-
izations can make the characteristics of professional networks available for assess-
ment. For instance, scholars have provided evidence that professionals who learned 
the properties of an effective network (‘teaching to see social capital’), achieved 
greater performance and career advancement (Burt & Ronchi, 2007).
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However, the mere mapping of networks does not necessarily provide a clear 
path to intervention. More information is needed on how to encourage the develop-
ment of strong networks when they do not exist or how to sustain them when they 
do (Coburn et al., 2010). Preliminary research has shown that mapping informal 
networks using social network analysis can detect multiple (isolated) networks in 
organizations, connect ideas, and facilitate value creation (Cross et  al., 2010; de 
Laat & Schreurs, 2013). Studies also showed how network agency may constitute a 
supporting mechanism for network change. This work suggests that network agency 
can be fostered through intervention by raising network awareness (Van Waes et al., 
2018a, b). Future research into the design and timing of network interventions could 
yield further insight into how to foster learning through interventions in different 
workplaces.

8.3.5  Exploring ‘The Dark Side’ of Professional Networks

Social network research strongly emphasizes its positive consequences. However, 
one should be careful to interpret all ties as prosocial and favorable (Portes, 1998). 
Several scholars have argued that negative or challenging relationships may be even 
more consequential for professional learning and may outweigh the effects of posi-
tive ties (Everett & Borgatti, 2014). Existing research sheds light on questions about 
how less favorable network constellations, and negative or so-called ‘difficult ties’ 
develop. These concern relationships in which you have to exert significant extra 
effort to communicate, share perspectives, or come to a common understanding 
about important topics (Daly et al., 2015), e.g. disliking ties, difficult collaboration 
ties, no-friend ties. These negative relationships would have greater power than 
positive relationships to explain workplace outcomes, which is termed ‘negative 
asymmetry’ (Labianca & Brass, 2006). Negative relationships are also related to 
organizationally relevant outcomes such as lower individual performance, decreased 
satisfaction with one’s group, and lower organizational attachment (Sparrowe et al., 
2001; Venkataramani et al., 2013). For instance, individuals who dislike someone 
are unlikely to seek advice from the person they dislike, even if that person is highly 
competent (Casciaro & Lobo, 2008). Evidence is mounting that negative relation-
ship ties can create liabilities for individuals in organizations both because resources 
are sometimes withheld from them, but also because negative flows are directed 
toward them (Marineau et al., 2016). Researchers further suggests how professional 
culture may hinder interactions (Roxå et al., 2011), or how lack of physical proxim-
ity can make for very isolated professionals (Spillane et al., 2017). Studies have 
shown that small networks lacking diversity in composition relate to arrested devel-
opment (Van Waes et al., 2015), and that perceiving little value in one’s personal 
network may be detrimental for expertise development (Van Waes et al., 2016).

To date, few studies have provided in-depth examinations of this less favorable 
sides of networks, as network surveys generally probe for positive relationships 
(such as friendship, trust, presence of professional ties). Future research increasing 
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insight into the formation of negative or difficult ties may enhance our knowledge 
around less favorable constellations of networks for professional learning in work-
places and professional communities. For example, why some people are able to 
sustain joint work interactions, and while others mostly resort to superficial interac-
tions at the workplace and stagnate in their development. Such a line of research 
will also inform organizations on preventing isolation and development of negative 
silo’s, and in supporting the development of favorable network configurations.
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Chapter 9
Team Learning

Piet Van den Bossche, Catherine Gabelica, and Mieke Koeslag-Kreunen

Abstract Teams have the potential to offer greater adaptability, productivity and 
creativity than any one individual can offer and provide more complex, innovative 
and comprehensive solutions. This necessitates sharing and developing of knowl-
edge at a team-level, fueling the thinking about and research on team learning.

This chapter expands the topic of team learning by synthesizing insights from 
research on collaborative learning in the learning sciences and on teamwork in the 
organization sciences. In doing so, it builds on the Integrative Model of Team 
Learning to present recent developments in empirical work on team learning. 
Significant phenomena are elaborated: with regard to team learning processes, the 
role of conflicts and team reflexivity is explained. Next, the role of leadership in 
teams with regard to team learning is demonstrated. In relation to the emergent 
states, this chapter focuses on two phenomena that are heavily studied in team 
research in general, but also show to be significant in describing team learning: 
psychological safety and team knowledge.

Lastly, four research challenges for the field of team learning are identified. The 
first discusses the consequences of conceptualizing team learning as complex and 
dynamic for measurement and analysis. The second relates to the fact that current 
research mainly presents a descriptive or explanatory account of team learning and 
does not indicate what it implies for interventionist theories. The third concerns the 
awareness that (the effectiveness of) team learning processes differ depending on 
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the type of task that the team is dealing with. The fourth and last issue zooms in on 
questions how to prepare the individual team member for team learning.

Keywords Team learning · Reflexivity · Leadership · Team knowledge

9.1  Team Learning

Organizations increasingly turn to team-based working to contend with the growing 
complexity of the environment in which they operate. With regards to the under-
standing of teams, researchers increasingly converged on a view of teams as com-
plex and dynamic systems (Arrow et al., 2000). This is shown by increasing research 
considering time (Roe et al., 2012) and the impact of organizational-level factors on 
teamwork (Bresman & Zellmer-Bruhn, 2013). For this chapter we rely on a defini-
tion of teams that is applicable to both an organizational and an educational settings. 
A widely used definition of teams has been introduced by Cohen & Bailey (1997, 
p. 241): “A team is a collection of individuals who are interdependent in their tasks, 
who share responsibility for outcomes, who see themselves and who are seen by 
others as an intact social entity embedded in one or more larger social systems”.

Teams have the potential to offer greater adaptability, productivity and creativity 
than any one individual can offer and provide more complex, innovative and com-
prehensive solutions. Teams can bring together people who have a variety of back-
grounds, points of view, education, and/or expertise. Such teams can bring multiple 
perspectives and a rich (problem) conceptualization to complex problems (Van den 
Bossche, 2006). This need for knowledge sharing and knowledge development at 
team-level has fueled the thinking and research on team learning.

Team learning has been defined in terms of both the process and outcome of team 
interaction. An exemplary process definition is that of Edmondson (1999, p. 353) 
“an ongoing process of reflection and action characterized by asking questions, 
seeking feedback, experimenting, reflecting on results, and discussing errors or 
unexpected outcomes of actions.” (Edmondson, 1999, p. 353). While a definition 
that refers to team learning as the outcome of the process of team interaction is that 
of Van den Bossche et al. (2011, p. 284), defining team learning as “the development 
of shared cognitions”. Also Argote et al. (2001) referred to these two perspectives 
on team learning: as a process, team learning involves the activities through which 
individuals acquire, share and combine knowledge through experience with one 
another. On the other hand, an outcome perspective relates to the evidence that team 
learning has occurred which includes changes in knowledge, either implicit or 
explicit, that occur as a result of such collaboration.” (Argote et al., 2001).

The (renewed) attention for team learning was fueled by the book of Peter Senge 
‘The Fifth Discipline’ (1990), stressing that learning is a crucial competency of 
thriving organizations. He pointed to teams as the fundamental learning unit in these 
organizations. This is reflected in a steadily rise of team learning research in fields 
such as management science, organizational behavior and organizational psychol-
ogy from that point on.
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While the organizational sciences have provided an important impetus to team 
learning research, it is important to recognize that the learning sciences have a long 
tradition in studying collaborative learning. Seminal chapters by Dillenbourg 
(Dillenbourg, 1999; Dillenbourg et al., 1996) describe the evolution of research on 
collaborative learning in this discipline. Theories of collaborative learning tended to 
focus on how individuals function in a group. However, this focus has shifted 
increasingly to the group itself as the unit of analysis. Collaborative learning 
research also strives to understand the process of collaboration and the interactions 
it involves. Although research in the learning sciences focuses foremost on outputs 
at the individual level (e.g. what do students learn?), the complementarity between 
the different research strands is obvious, however not always recognized.

9.1.1  An Integrative Model of Team Learning

The last decade has seen several comprehensive reviews of team learning. As such, 
this is an indication of a maturing field of research. We take the review of Decuyper 
et al. (2010) and their proposed model as a starting point of this chapter. Why this 
model? A recent overview of literature on team learning forwarded this model as 
one of the ‘necessary and helpful starting points’ in the topic of team learning 
(Amber & Porter, 2019). It is based on a review of a vast amount of research on 
team learning, resulting in a comprehensive overview of the broad range of vari-
ables that relate to the construct of team learning. Hereby, it considered multiple 
disciplines, acknowledging that this subject has been studied in different strands of 
literature. Since its publications in 2010 it has been widely cited both in the learning 
and the organization sciences, and continues to do so.

It delivered a model on team learning recognizing the importance of emergent 
states and positioning these in relation to team learning processes. Hereby, this 
model reflects significant changes in modelling teamwork in general, and team 
learning specifically. The research on teamwork and collaborative learning has been 
strongly influenced by an Input-process-output model, in which team processes as 
the mechanism by which individual team members resolve tasks (Dillenbourg, 
1999; Kozlowski, 2015). The focus on these processes in team and collaborative 
learning research has progressed this literature, but Marks et al. (2001) pointed out 
the need to differentiate between different types of process variables. They stressed 
that variables such as group potency or cohesion, do not denote interaction pro-
cesses. They proposed to call them ‘emergent states’, constructs that describe cogni-
tive, motivational and affective states of the team, and these are different from the 
team interaction itself. Emergent states do not represent team interaction, rather 
they are product of them and become new inputs to subsequent processes. For 
example, teams with low psychological safety (as emergent state) may be less will-
ing to share knowledge (as process), which in turn may impact the psychological 
safety. Moreover, the integrative team learning model also asks attention for this 
dynamic nature.
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Figure 9.1 displays this team learning model by Decuyper et al. (2010). Input- 
variables from various levels (individual-team-organisation) stimulate and influence 
the occurrence of team-level learning processes. Based on the literature, the model 
derived seven categories of team learning processes: (1) sharing, (2) co-construction 
and (3) constructive conflict; (4) team reflexivity, (5) team activity and (6) boundary 
crossing; (7) storage and retrieval. These team learning processes take the team 
towards adaptive, generative or transformative learning. These outputs are some-
times immediately observable in changing team performance. However, often they 
remain conceptual, as changes in the teams’ capability to act differently. With regard 
to the emergent states as proximal outcomes of the team processes, this model 
points to exemplary variables such as shared mental models, team psychological 
safety, group potency, team efficacy, and cohesion,

While this model presents a fine overview of the field of team learning until 
2010, the research field has expanded rapidly. Therefore, we have two ambitions in 
this chapter. First, we like to point out exemplary research on specific aspects of 
this model. Second, we forward a range of issues that are currently tackled in ongo-
ing research on team learning. In doing so, we want to show how the field on team 

Fig. 9.1 Team learning model. (Decuyper et al., 2010)
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learning has evolved and show how the current research efforts are changing our 
view on team learning (research) and may trigger future research.

9.2  Exploring the Model of Team Learning

The presented model of team learning has integrated a wide range of variables. 
Here, we select specific phenomena related to different aspects of the model that are 
exemplary and also have repeatedly shown to be of high importance to understand 
team learning. Firstly, with regard to team learning processes, we look to the spe-
cific role of conflicts and team reflexivity. The latter is a construct that is increas-
ingly receiving attention. Secondly, on the input-side of the model, we gather the 
evidence on team leadership. This is of importance, as the role of leadership for 
teams is only more recently raising attention. Finally, regarding the emergent states, 
we focus on two phenomena that are heavily studied in team research in general, but 
also show to be significant in describing team learning: psychological safety and 
team knowledge.

9.2.1  Team Learning Processes

9.2.1.1  The Value of Conflict

In research on team learning, knowledge sharing is foremost forwarded as a crucial 
process. Though, it is important to acknowledge that other processes need to be 
regarded to fully understand team learning and its effects. In this light that Decuyper 
et al. (2010) identified three ‘essential’ team learning behaviors: next to sharing, 
co-construction and constructive conflict are forwarded. Sharing is the process of 
communicating knowledge, competencies, opinions, or creative thoughts of one 
member to other team members, who were not previously aware that these were 
present in the team (Decuyper et al., 2010). Co-construction is a mutual process of 
building meaning by refining, building on, or modifying the original offer in some 
way (Baker, 1994). In constructive conflicts, differences are negotiated by argu-
ments and clarifications (Van den Bossche, 2006). Teams that engage in these team 
learning behaviors develop their team cognition and increase their effectiveness 
(Van den Bossche et al., 2006).

It is valuable to focus on constructive conflicts, and their role in team learning. 
The power of conflicts has both been recognized in the learning sciences (reflected 
in concepts such as socio-cognitive conflict and constructive controversy), and in 
organizational behavior research (reflected in the concept of task conflict). They all 
relate to the idea that differences of opinion in a team are potential learning oppor-
tunities. However, it has been repeatedly argued and shown that this is not automati-
cally the case. Exemplary is the meta-analysis of De Dreu and Weingart (2003) that 
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showed very differential effects of task conflicts in teams. The emergence of differ-
ences in opinion does not guarantee conceptual advancement because it may be 
taken as a paradox, and resolved by ignoring one of the conflicting elements. 
Another argument is that it may not be seen as a difference in the interpretation of 
the problem, but as a personal, emotional rejection and as such can interfere with 
productive team behavior (De Dreu & Weingart, 2003). So, disagreement or diver-
gence in itself seems to be less important than the fact that it generates communica-
tion between peer members (Dillenbourg et al., 1996). The team will only benefit if 
divergence in meaning leads to further negotiation.

Research has repeatedly underscored the particular importance of this construc-
tive conflict (Van den Bossche et  al., 2011; Van der Haar et  al., 2015). Van den 
Bossche et al. (2011) studied student-team engaged in a business simulation game. 
Particularly the team learning behavior constructive conflict showed to be related to 
the development of shared cognition and performance. In a very different context, 
Van der Haar et  al. (2015) examined the processes in emergency management 
command- and-control teams. Their task was to manage a realistic emergency simu-
lation. A multi-rater approach involving team members, researchers, and field 
experts showed that constructive conflict is a crucial team learning behavior to 
develop a shared understanding of the crises situation, leading to better decisions. In 
sum, these results indicate the value of team members daring to question input 
information, commenting on ideas, and acting on those to get on the same page. 
Moreover, these effects are established in a diversity of team types.

The role of constructive conflict is crucial. Teams need to take a critical stance 
regarding each other’s’ contributions, thoroughly consideration each other’s ideas 
and comments, and address differences in opinion and speak freely. Showing con-
structive conflict behavior reflects a true engagement in team learning.

9.2.1.2  Reflexivity (Towards Guided Reflexivity)

In addition to establishing a dialogical space in which team members collabora-
tively construct meaning, teams need to engage in higher-order or metacognitive 
activities allowing for proactive analysis of what is happening and what it may 
mean now and in the future (Decuyper et  al., 2010). As such, to guide learning, 
teams also need to collectively evaluate and reflect upon their goals, performance, 
and strategies, and develop improvement strategies based on these evaluations 
(Schippers et al., 2003). The concept of “team reflexivity” is used in small group 
research to capture this reflection at the team level (West, 2000).

Similar concepts can be found in the learning sciences such as, collaborative 
reflection (Morris & Stew, 2007; Yukawa, 2006), peer reflection, reflective self- 
explanation (Rummel et al., 2009), or collective or social metacognition (McCarthy 
& Garavan, 2008). In this strand of literature, team reflexivity is also closely related 
to the concept of ‘socially shared regulation’, a concept that is receiving increased 
attention in educational psychology literature (Panadero & Järvelä, 2015). The pro-
cess of socially shared regulation occurs when teams collectively regulate their 
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experiences and challenges by recognizing and agreeing upon these challenges and 
working out and using common strategies to address them (Järvelä et  al., 2010; 
Järvenoja & Järvelä, 2009). It helps teams interpret situations consistently within 
the team and construct shared knowledge. Team reflexivity is also a process through 
which teams sustain their goal directed activity but it more specifically denotes the 
reflective component of shared regulation.

A robust body of literature has documented the relationship between team reflex-
ivity and team performance (for review, see Konradt et al., 2016). According to this 
research, reconsidering previous accomplishments and consciously reflecting on 
what went wrong, and how it can be improved, can lead to better team performance 
(e.g. Gabelica et al., 2014a). For example, Schippers and colleagues (2003) found 
that teams could break out of a cycle of poor performance by reflecting after having 
received negative performance feedback. Although the valuable effects of team 
reflexivity for team performance have been demonstrated, there has only been lim-
ited research on the effects of team reflection on other subsequent outcomes and 
processes. For example, the effects of team reflexivity on team coordination and 
generally on team cognition have not been well documented (e.g., Konradt et al., 
2016). Yet, reflective teams, who evaluate prior experiences and derive lessons for 
future performance may become more aware of the consequences of their interde-
pendent actions, of what they still do not know, and what needs to be done differ-
ently to achieve a better match of competencies and a more accurate understanding 
about the task and each other (e.g., Gabelica et al., 2016). As a result, they may 
optimize team members’ knowledge and skills. Future studies should also examine 
enabling factors of team reflexivity, such as team member’s attitudes and motiva-
tions, or environmental factors (e.g., team leadership).

9.2.2  Input

9.2.2.1  Leadership to Support Team Learning

Leadership is an essential stimulator for engaging in team learning (Koeslag- 
Kreunen et al., 2018a). Leadership is defined as the process of influencing and facil-
itating team processes for goal achievement (Yukl, 2010). Leadership behaviors in 
teams involve person-focused (e.g., stimulating creativity) and task-focused (e.g., 
defining goals and methods) styles (Burke et al., 2006). Pearce and Sims (2002) 
showed that these team leadership behaviors can be performed by formal team lead-
ers (i.e., vertical team leadership) and by multiple team members (i.e., shared team 
leadership). Both leadership sources and styles form important inputs for team 
learning (Koeslag-Kreunen et al., 2018b).

The importance of leadership to support team learning is grounded in the notion 
that leadership can create an environment in which it is safe and also required to 
take the risk of learning as a team (Koeslag-Kreunen et al., 2018a, b). Such an envi-
ronment is essential for team learning because sharing personal thoughts put team 
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members at risk as their opinions may question habits or beliefs of others 
(Edmondson, 1999). Leadership can help teams to take that risk. Koeslag-Kreunen 
et al. (2018b) concluded that person- and task-focused leadership styles can be sup-
portive by stimulating and structuring learning behaviors in teams. Person-focused 
styles emphasize the importance of sharing thoughts, stimulate shared decision- 
making, or bring different perspectives to problems (Burke et al., 2006). Leaders or 
team members adopting task-focused styles provide information, set team goals and 
methods and monitor performance (Burke et al., 2006).

When determining which style is most important for a specific team situation, 
the team task and age play an important role. Koeslag-Kreunen et al. (2018a) distin-
guished two types of team tasks: adaptive and developmental. Teams with adaptive 
tasks work towards sustaining routines, whereas teams with developmental tasks 
work towards creating change. In a comprehensive meta-analysis, Koeslag-Kreunen 
et  al. (2018a) found that learning in teams for both adaptive and developmental 
tasks benefit from person-focused leadership, as it stimulates sharing knowledge 
and creativity. Task-focused leadership behaviors appeared to only support team 
learning for adaptive tasks; not for developmental tasks, because this style mainly 
emphasizes what needs to be done and how; leaving little room for exploration 
(Koeslag-Kreunen et al., 2018a).

Time also plays a role in determining which specific leadership style is beneficial 
for team learning. Lorinkova et al. (2012) illustrated how different leadership styles 
support team learning over time. They found that a task-focused style is important 
for team learning in initial stages as it determines what needs to be done, and a 
person-focused style in following stages as it encourages participative decision- 
making and teamwork. The latter corroborates Day et  al. (2004) suggestion that 
team leadership is not only an input for team learning, but team learning itself can 
also result in increased shared team leadership, as it utilizes all team members’ 
expertise.

9.2.3  Emergent States

9.2.3.1  Psychological Safety

Team learning is fundamentally a social endeavor. Therefore, research has focused 
on emerging team-level beliefs about the relations between the team members. 
Different powerful team-level beliefs which affect the learning behaviors in teams 
have been identified (Van den Bossche et al., 2006). Amongst those, psychological 
safety has consistently positively affected the extent to which teams engage in learn-
ing behavior (Edmondson, 2019; Frazier et  al., 2017; Edmondson & Lei, 2014). 
Team psychological safety is defined as a shared belief that the team is safe for 
interpersonal risk-taking (Edmondson, 1999). “The term is meant to suggest neither 
a careless sense of permissiveness, nor an unrelentingly positive affect but rather a 
sense of confidence that the team will not embarrass, reject, or punish someone for 
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speaking up. This confidence stems from mutual respect and trust among team 
members” (Edmondson, 1999, p. 354).

The notion of psychological safety has a long history. In early research on orga-
nizational change, Schein and Bennis (1965) recognized the need to create psycho-
logical safety for individuals if they are to feel secure and capable of changing. In 
her work on organizational learning and teamwork, Edmondson (1999) introduced 
the construct of team psychological safety, 51 work teams in a manufacturing com-
pany were studied. This mixed method study, combining interviews, observations 
and questionnaires, did not only develop the construct of psychological safety in a 
team context, but also tested a model. The latter showed how team psychological 
safety impacted performance, mediated by team learning behavior.

Learning in teams can be threatening and stressful (Homan, 2001): Team mem-
bers do not know each other, power games are played, people are left out, people 
blame each other for making mistakes…. The paradox however is that learning is 
often facilitated by taking risks and thinking freely. Team psychological safety facil-
itates learning behavior in teams because it alleviates excessive concern about oth-
ers’ reactions to actions that have the potential for embarrassment or threat, which 
learning behaviors often have (Edmondson, 1999).

9.2.3.2  Team Knowledge

Team cognition is studied as an emergent state of team learning processes. It has 
long been pointed out that the development of team cognition is related to the learn-
ing potential of team (Roschelle, 1992). The development of team cognition is a 
process of negotiating and interrelating diverse views of group members. This pro-
cess enables team members to learn from others’ preferences and viewpoints by 
facing different viewpoints and considering them as legitimate (Engeström et al., 
1995). The recognition of these merits made it a worthwhile endeavor for many 
researchers to study the processes in and through which team cognition is actually 
developing (Cannon-Bowers & Salas, 2001).

The topic of team cognition is widely studied as a central issue in understanding 
(effective) team work. This can be recognized by a multitude of terms that can be 
found in the literature, such as common ground, team mental models, shared under-
standing, distributed cognition, transactive memory system and collective mind. 
These terms all do refer to structures of collective meaning that emerge in and coor-
dinate the activities of a group. Akkerman et  al. (2007) reviewed the conceptual 
frameworks used in empirical studies examining team cognition and focused on the 
premises of their conceptualizations. They connected these conceptualizations to 
either cognitive or socio-cultural perspectives. The studies taking cognitive perspec-
tives conceptualized and accordingly measured group cognition as a state of simi-
larity or overlap between individual mental models. Thereby they localize cognition 
within the individual brain, and perceive it as a structure of elements (often in terms 
of knowledge). The focus of this perspective is on the state of (at least partly) unifi-
cation of individuals’ subjectivities. The studies in the socio-cultural perspective 
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conceptualized and accordingly measured team cognition as a process of coordina-
tion of actions, or as a dynamic unity of individual contributions in the joint activity. 
Cognition is then localized within the interrelated actions.

While Akkerman et al. (2007), focused on the conceptualization of team cogni-
tion, the review of DeChurch and Mesmer-Magnus (2010) explored team cognition 
as a driver of performance. In this respect, research on team cognition has generally 
explored two cognitive constructs as they apply to teams: mental models and trans-
active memory systems. The major distinction between the two constructs centers 
on the importance ascribed to knowledge that is held in common by team members 
(shared mental model) versus distributed among team members (transactive mem-
ory). In the former, expert teams develop compatibility in members’ cognitive 
understanding of key elements of their performance environment. The latter -trans-
active memory systems- are a form of cognitive architecture that encompasses both 
the knowledge uniquely held by particular team members with a collective aware-
ness of who knows what. Their review shows that both are positively related to team 
performance, and that the effect is stronger when forms of emergence are consid-
ered such as transactive memory systems. For example, it is likely less relevant to 
team process and performance that team members know everything similarly (i.e. 
shared mental models) than that team members know their own areas of expertise as 
well as who to consult for everything else (i.e. transactive memory).

Research has studied team learning behaviors that relate to the emergence of 
these different types of team cognition. With regard to shared mental models, Van 
den Bossche et al. (2011) performed analyses on student-teams engaged in a busi-
ness simulation game. The measurement of shared mental models was based on 
cognitive mapping techniques. The results indicate that particularly the team learn-
ing behaviors identified as co-construction and constructive conflict are related to 
the development of shared mental models.

In the line of the research on transactive memory systems, Gabelica et al. (2016), 
studied in a multiple-measures experiment, 33 teams in flight simulations. The 
study showed how team learning processes (i.e., essential team learning behaviors 
and team reflexivity), driven by task cohesion, and group potency supported coordi-
nation development, which in turn predicted team performance

9.3  Stepping Stones for Future Research on Team Learning

The research described above evidences the recognition of team learning processes 
as important drivers of team performance (e.g., Argote et al., 2001; Edmondson, 
2002; Van den Bossche et al., 2006). At the same time, it need to be noticed that 
team learning has been studied with much heterogeneity of conceptualization and 
operationalization (Edmondson et al., 2007; Kozlowski & Bell, 2013). In sum, aca-
demic understanding of team learning is far from complete, with some fundamental 
pieces and findings fragmented across varied and diffuse settings. We propose four 
issues that, in our modest opinion, need attention in future research and have the 
potential to further the field of team learning research.
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These four issues relate in different ways to the presented integrative model of 
team learning. The first two issues are consequential to the model. By the integrative 
model of team learning, the authors Decuyper et al. (2010) aimed to describe team 
learning as complex and dynamic. The first issue this raises is the consequences for 
measurement and analysis in team learning research. The second issue relates to the 
fact that the model mainly presents a descriptive account of team learning and does 
not describe what it implies for interventionist theories. The two latter issues tackle 
aspects that are increasingly recognized in the literature, but are not explicitly part 
of the model as it is. It concerns the awareness that (the effectiveness of) team learn-
ing processes differ depending on the type of task that the team is dealing with. The 
fourth and last issue zooms in on one of the input variables and questions how to 
prepare the individual team member for team learning.

9.3.1  Issue1 Measurement & Analysis

Although the rise of team learning research, our understanding of team learning 
does not grasp the complexities of the phenomenon. Future research on team learn-
ing should incorporate measurement and analysis methods that allow us to study 
team learning as a (1) multilevel and (2) dynamic phenomenon. Specifically with 
regard to the concept of team learning it is necessary that future research deals with 
these challenges.

First, learning in collaborative contexts tends to be embedded within individuals, 
teams, and organizational contexts. This nesting arrangement of entities necessi-
tates the use of multilevel models (Kozlowski & Klein, 2000). Conducting such 
analyses could increase our understanding of how environmental and organizational 
factors impact the nature and display of team learning behaviors in collaborating 
teams. It may provide for more elaborated theory related to how contextual influ-
ences shape learning in teams. Moreover, understanding how individual learning is 
related to learning at team level can bridge the focus of education sciences with 
organizational research.

Second, further work is necessary to better understand the development of team 
learning and the dynamic relationships among constructs (Roe et al., 2012). In par-
ticular, team research, in general, is evolving to attend more to active and dynamic 
processes, but most studies on team learning rely on static data collected at one 
point in time (Kozlowski & Bell, 2013). One of the challenges in studying dynamics 
and emergence in team learning is the availability of longitudinal data. Recently, 
innovative technologies have become available that have unobtrusive, high- 
frequency, data-dense, and near continuous measurement systems enabling research 
on team process dynamics (Kozlowski, 2015). As learning is intrinsically connected 
to change, describing these dynamics has a lot of potential in furthering our 
understanding.
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9.3.2  Issue2 Intervention Research

What is important to recognize is how research consistently shows that teams differ 
in their learning behaviors (e.g., Edmondson, 1999). Some teams naturally combine 
team learning processes and thus increase their success from their learning efforts. 
Yet, other teams might be less likely to learn without adequate support (Gabelica 
et  al., 2014a). Research on teams in practice has shown that they do not always 
invest time and effort to learn (e.g., Daudelin, 1996; Gabelica et al., 2014b). From 
such research it is clear that team learning is not always going to naturally emerge 
in collaborative settings. Thus, to go beyond the initial set of findings on team learn-
ing (Edmondson et al., 2007), research and practice need to more clearly specify 
how to support team learning so that teams, once formed, can become quickly 
“operational” (e.g., reach better learning outcomes) but also learn to learn (i.e., 
develop learning processes).

Team debriefings in which team members are confronted with feedback about 
their prior performance and stimulated to reflect on this feedback and plan improve-
ment strategies accordingly are potent interventions to enhance team learning 
(Gurtner et al., 2007). Recently, Gabelica et al. (2014a) and Konradt et al. (2016) 
showed that the combination of team-level feedback and guided reflexivity was 
more effective in improving performance than feedback provided alone or no inter-
vention because it allows team members to discuss and modify ineffective strategies 
or dysfunctional interaction patterns that can prevent goal attainment. In another 
study, Peñarroja et al. (2017) demonstrated that reflecting on feedback describing 
team performance and processes impacted affective states such as team satisfaction 
with the result and team cohesion. Further, it is important that team debriefings are 
organized in a psychologically safe team climate so that team members feel safe to 
contribute constructively in the discussions (Lacerenza et al., 2018). Future studies 
should more systematically compare different types of feedback (e.g., process ver-
sus performance feedback) and structures and support mechanisms of the debriefing 
sessions (e.g., trained facilitator, videoplayed performance) to highlight features of 
those interventions that lead to transformational learning.

9.3.3  Issue3 The Team Task Matters

Teams need team learning to deal with their tasks. Tasks can differ in their level of 
structure and novelty (Koeslag-Kreunen et al., 2018a, b). Building on Ellström’s 
(2001) classification of task differences related to learning, two task types can be 
distinguished: adaptive and developmental tasks. Adaptive tasks contain prescribed 
elements, such as goals, methods, or outcomes. Teams dealing with adaptive tasks 
know what to do and how to do it and can (to a large extent) predict their results. 
Their main activities are, for instance, executing, coordinating and applying (Cohen 
& Bailey, 1997). Developmental tasks contain many new or unpredictable elements, 
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indicating that goals, methods and outcomes still to be defined (Ellström, 2001). 
Teams dealing with developmental tasks do not exactly know what to do and how to 
do it, and face many uncertainties. Their activities can be centered around problem 
solving, designing and creating (Cohen & Bailey, 1997).

Team research does not have a tradition of including the influences of the specific 
team situation, such as defined by the team task. Kostopoulos and Bozionelos 
(2011) argued that team research is mainly concerned with narrow processes only, 
which results in the investigation of only fragments of the learning process within 
teams. However, the two types of team tasks appear to require different behavioral 
processes for team learning to be effective. Kostopoulos and Bozionelos (2011) 
showed that dealing with adaptive tasks requires team learning to slightly adapt the 
existing knowledge to a new situation. For example, surgery teams who follow a 
known protocol when operating a new patient. These teams can build upon their 
routines and use well-known procedures to be effective because they know what to 
do. On the contrary, teams with developmental tasks need to work towards new 
knowledge and products, such as developing a new educational course with new 
colleagues. These teams need to work innovatively because only relying on routines 
will not bring about a new course.

It is recommended for future research to include the team task when studying 
team learning and its inputs and outputs. Koeslag-Kreunen et al. (2018b) found that 
teams who view their task as highly structured (i.e., an adaptive task) also narrowed 
their team learning behavior to just sharing ideas. These teams indicated that they 
knew exactly what to do, and, as a result, possibly did not sense an urgency to 
change their habits. By contrast, teams who faced a developmental task not only 
shared their opinions and knowledge, but also engaged in co-constructions and con-
structive conflicts. These teams recognized that their standard methods and solu-
tions were insufficient to succeed, and, probably for that reason, sensed they needed 
to build new knowledge as a team. In addition, in a series of studies, Koeslag- 
Kreunen (2018) showed that the team task determines what type of leadership 
behavior is beneficial for team learning. She also demonstrated that the task is not 
an objective fact, but is subject to the way team members interpret their task. Future 
research could include whether this interpretation aligns with organizational goals 
(is innovation actually needed versus is building on routines enough?). And if not, 
what type of intervention can be used to manage expectations from teams and lead-
ers back and forth (Koeslag-Kreunen, 2018).

9.3.4  Issue4 Learning to Be a Good Team Player?

The current chapter shows in many ways the importance, but also the intricacy of 
teams needing to develop ways to deal with complex problems. This increasingly 
raises the question how to prepare (future) workers for this collaborative practice. 
Which collaborative competencies does (professional) education need to develop in 
students to prepare them for workplaces were teamwork is omnipresent? In this 
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regard, it can be noted that schools increasingly implement group work and collab-
orative learning environments, however this is seldom accompanied by specific and 
systematic training of teamwork skills. Group work in schools, as reflected in col-
laborative learning research in education sciences, is mostly motivated by task- 
based learning of individual students. Examples of focus on the development of 
collaborative competencies are the efforts toward interprofessional education in 
medicine and the assessment program by the OECD.

Medical curricula have forwarded the goal to prepare future health professionals 
for enhanced team-based care of patients and improved population health outcomes. 
Therefore, they created core competencies for interprofessional collaborative prac-
tice, to guide curriculum development across health professions schools 
(Interprofessional Education Collaborative, 2016).

More general and with large potential impact on educational policy is the first 
international assessment of ‘collaborative problem-solving competency’ by the 
OECD (2017) in their Program for International Student Assessment (PISA). PISA 
defines collaborative problem-solving competency as: The capacity of an individual 
to effectively engage in a process whereby two or more agents attempt to solve a 
problem by sharing the understanding and effort required to come to a solution and 
pooling their knowledge, skills and efforts to reach that solution (OECD, 2017). 
Their 2015 survey (500.000, 15-year old students from 52 countries) showed that 
approximately 8% of students across OECD member countries scored at the highest 
level, whereas 29% of students scored at the lowest level. This suggests problematic 
deficiencies when it comes to student competencies in collaboration (Graesser et al., 
2018; OECD, 2017). The experiences of students in our educational systems, 
although comprising group-work, does not seem to not equip them with the neces-
sary competencies (Fiore et al., 2018).

The importance of graduates equipped with teamwork competencies on the one 
hand and the disappointing results of assessments like PISA on the other hand sup-
port the recommendation to develop pedagogical approaches that incorporate these 
into curricula. However, given the current state of research, it is premature to pre-
scribe a specific curriculum. Graesser et  al. (2018, p.  82) state bluntly that “in 
essence, we are nearly at ground zero in terms of identifying pedagogical approaches 
to improving Collaborative Problem-solving skills”.

The identification of appropriate approaches need to start from a well-developed 
understanding of what constitutes this team-player; what are underlying competen-
cies and knowledge, skills and attitudes? Research on teamwork in general and team 
learning research specifically can contribute to this. The current developments have 
already forwarded such descriptions (e.g. Interprofessional Education Collaborative, 
2016). Validating these in different contexts and for different tasks can further this 
development.

Identification of these competencies needs to be accompanied by the develop-
ment of assessment tools. OECD (2017) has done a tremendous effort in integrating 
this in their PISA, but for individual development purposes we need assessments 
that provide feedback at individual level, close to the performance, and information 
for improvement. This possibly entails integrating different sources of feedback. 
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This assessment should also be happening regularly. In this prospect, the research 
efforts that are exploring automated analyses of teamwork processes are promising.

This leads to the question what kind of educational designs are best suited to 
develop the collaborative problem-solving competencies. It seems logic that the 
plethora of group- and teamwork activities in education provide a fertile ground. 
Future research should explore what is needed so that these collaborative learning 
environments reach their potential in fostering the development of teamwork skills.

References

Akkerman, S., Van den Bossche, P., Admiraal, W., Gijselaers, W., Segers, M., Simons, R.-J., 
& Kirschner, P. A. (2007). Reconsidering group cognition: From conceptual confusion to a 
boundary area between cognitive and socio-cultural perspectives? Educational Research 
Review, 2(1), 39–63.

Amber, B., & Porter, C.  O. L.  H. (2019). Team learning. Oxford bibliographies. Oxford 
University Press.

Argote, L., Gruengeld, D., & Naquin, C. (2001). Group learning in organizations. In M. E. Turner 
(Ed.), Groups at work: Theory and research (pp. 369–412). Erlbaum.

Arrow, H., McGrath, J. E., & Berdahl, J. L. (2000). Small groups as complex systems: Formation, 
coordination, development and adaptation. Sage.

Baker, M. (1994). A model for negotiation in teaching-learning dialogues. Journal of Artificial 
Intelligence in Education, 5(2), 199–254.

Bresman, H., & Zellmer-Bruhn, M. (2013). The structural context of team learning: Effects of 
organizational and team structure on internal and external learning. Organization Science, 
24(4), 1120–1139.

Burke, C. S., Stagl, K. C., Klein, C., Goodwin, G. F., Salas, E., & Halpin, S. M. (2006). What type 
of leadership behaviors are functional in teams? A meta-analysis. Leadership Quarterly, 17(3), 
288–307. https://doi.org/10.1016/j.leaqua.2006.02.007

Cannon-Bowers, J.  A., & Salas, E. (2001). Reflections on shared cognition. Journal of 
Organizational Behavior, 22, 195–202.

Cohen, S.  G., & Bailey, D.  E. (1997). What makes teams work: Group effectiveness research 
from the shop floor to the executive suite. Journal of Management, 23(3), 239–290. https://doi.
org/10.1177/014920639702300303

Daudelin, M. W. (1996). Learning from experience through reflection. Organizational Dynamics, 
24, 36–48. https://doi.org/10.1016/S0090- 2616(96)90004- 2

Day, D. V., Gronn, P., & Salas, E. (2004). Leadership capacity in teams. Leadership Quarterly, 
15(6), 857–880. https://doi.org/10.1016/j.leaqua.2004.09.001

De Dreu, C.  K. W., & Weingart, L.  R. (2003). Task versus relationship conflict, team perfor-
mance, and team member satisfaction: A meta-analysis. Journal of Applied Psychology, 88(4), 
741–749.

DeChurch, L. A., & Mesmer-Magnus, J. R. (2010). The cognitive underpinnings of effective team-
work: A meta-analysis. Journal of Applied Psychology, 95(1), 32–53.

Decuyper, S., Dochy, F., & Van den Bossche, P. (2010). Grasping the dynamic complexity of team 
learning. An integrative systemic model for effective team learning. Educational Research 
Review, 5, 111–133. https://doi.org/10.1016/j.edurev.2010.02.002

Dillenbourg, P. (1999). What do you mean by ‘collaborative learning’? In P. Dillenbourg (Ed.), 
Collaborative learning. Cognitive and computational approaches. Elsevier Science.

Dillenbourg, P., Baker, M., Blaye, A., & O'Malley, C. (1996). The evolution of research on collab-
orative learning. In E. Spada & P. Reiman (Eds.), Learning in humans and machine: Towards 
an interdisciplinary learning science (pp. 189–211). Elsevier.

9 Team Learning

https://doi.org/10.1016/j.leaqua.2006.02.007
https://doi.org/10.1177/014920639702300303
https://doi.org/10.1177/014920639702300303
https://doi.org/10.1016/S0090-2616(96)90004-2
https://doi.org/10.1016/j.leaqua.2004.09.001
https://doi.org/10.1016/j.edurev.2010.02.002


216

Edmondson, A.  C. (1999). Psychological safety and learning behavior in work teams.  
Administrative Science Quarterly, 44(2), 350–383. https://doi.org/10.2307/2666999

Edmondson, A. C. (2002). The local and variegated nature of learning in organizations: A group- 
level perspective. Organization Science, 13(2), 128–146.

Edmondson, A. C. (2019). The fearless organization. Creating psychological in the workplace for 
learning, innovation and growth. Wiley.

Edmondson, A. C., & Lei, Z. (2014). Psychological safety: The history, renaissance, and future of 
an interpersonal construct. Annual Review of Organizational Psychology and Organizational 
Behavior, 1(1), 23–43. https://doi.org/10.1146/annurev- orgpsych- 031413- 091305

Edmondson, A. C., Dillon, J., & Roloff, K. S. (2007). Three perspectives on team learning out-
come improvement, task mastery, and group process. The Academy of Management Annals, 1, 
269–314.

Ellström, P.-E. (2001). Integrating learning and work: Problems and prospects. Human Resource 
Development Quarterly, 12(4), 421–435. https://doi.org/10.1002/hrdq.1006

Engeström, Y., Engeström, R., & Kärkkäinen, M. (1995). Polycontextuality and boundary crossing 
in expert cognition: Learning and problem solving in complex work activities. Learning and 
Instruction, 5, 319–336.

Fiore, S. M., Graesser, A. C., & Greiff, S. (2018). Collaborative problem solving education for the 
21st century workforce. Nature Human Behavior, 2, 367–369.

Frazier, M. L., Fainshmidt, S., Klinger, R. L., Pezeshkan, A., & Vracheva, V. (2017). Psychological 
safety: A meta-analytic review and extension. Personnel Psychology, 70, 113–165. https://doi.
org/10.1111/peps.12183

Gabelica, C., Van den Bossche, P., de Maeyer, S., Segers, M., & Gijselaers, W. (2014a). The 
effect of team feedback and guided reflexivity on team performance change. Learning and 
Instruction, 34, 86–96. https://doi.org/10.1016/j.learninstruc.2014.09.001

Gabelica, C., Van den Bossche, P., Segers, M., & Gijselaers, W. (2014b). Dynamics of team 
reflexivity after feedback. Frontline Learning Research, 2(2), 64–91. https://doi.org/10.14786/
flr.v2i2.79

Gabelica, C., Van den Bossche, P., Fiore, S., Segers, M., & Gijselaers, W. (2016). Establishing 
team knowledge coordination from a learning perspective. Human Performance, 29(1), 33–53. 
https://doi.org/10.1080/08959285.2015.1120304

Graesser, A. C., Fiore, S. M., Greiff, S., Andrews-Todd, J., Foltz, P. W., & Hesse, F. W. (2018). 
Advancing the science of collaborative problem solving. Psychological Science in the Public 
Interest, 19(2), 59–92.

Gurtner, A., Tschan, F., Semmer, N. K., & Nagele, C. (2007). Getting groups to develop good 
strategies: Effects of reflexivity interventions on team process, team performance, and shared 
mental models. Organizational Behavior and Human Decision Processes, 102, 127–142.

Homan, T. (2001). Teamleren. Theorie en facilitatie. Academic Publisher.
Interprofessional Education Collaborative. (2016). Core competencies for interprofessional col-

laborative practive: 2016 update. Interprofessional Education Collaborative.
Järvelä, S., Volet, S., & Järvenoja, H. (2010). Research on motivation in collaborative learning: 

Moving beyond the cognitive-situative divide and combining individual and social processes. 
Educational Psychologist, 45(1), 15–27.

Järvenoja, H., & Järvelä, S. (2009). Emotion control in collaborative learning situations  – Do 
students regulate emotions evoked from social challenges? British Journal of Educational 
Psychology, 79, 463–481.

Koeslag-Kreunen, M. (2018). Leadership for team learning: Engaging university teachers in 
change (pp. 117–137). Datawyse. https://doi.org/10.26481/dis.20181129mk

Koeslag-Kreunen, M., Van den Bossche, P., Hoven, M., Van der Klink, M., & Gijselaers, 
W. (2018a). When leadership powers team learning: A meta-analysis. Small Group Research, 
49(4), 475–513. https://doi.org/10.1177/1046496418764824

Koeslag-Kreunen, M., Van der Klink, M., Van den Bossche, P., & Gijselaers, W. (2018b). 
Leadership for team learning: The case of university teacher teams. Higher Education, 75(2), 
191–207. https://doi.org/10.1007/s10734- 017- 0126- 0

P. Van den Bossche et al.

https://doi.org/10.2307/2666999
https://doi.org/10.1146/annurev-orgpsych-031413-091305
https://doi.org/10.1002/hrdq.1006
https://doi.org/10.1111/peps.12183
https://doi.org/10.1111/peps.12183
https://doi.org/10.1016/j.learninstruc.2014.09.001
https://doi.org/10.14786/flr.v2i2.79
https://doi.org/10.14786/flr.v2i2.79
https://doi.org/10.1080/08959285.2015.1120304
https://doi.org/10.26481/dis.20181129mk
https://doi.org/10.1177/1046496418764824
https://doi.org/10.1007/s10734-017-0126-0


217

Konradt, U., Otte, K. P., Schippers, M. C., & Steenfatt, C. (2016). Reflexivity in teams: A review 
and new perspectives. Journal of Psychology, 150, 153–174. https://doi.org/10.1080/00223980. 
2015.1050977

Kostopoulos, K.  C., & Bozionelos, N. (2011). Team exploratory and exploitative learning: 
Psychological safety, task conflict, and team performance. Group & Organization Management, 
36(3), 385–415. https://doi.org/10.1177/1059601111405985

Kozlowski, S. W. J. (2015). Advancing research on team process dynamics: Theoretical, method-
ological, and measurement considerations. Organizational Psychology Review, 5(4), 270–299. 
https://doi.org/10.1177/2041386614533586

Kozlowski, S. W. J., & Bell, B. S. (2013). Work groups and teams in organizations: Review update. 
In I. N. Schmitt & S. Highhouse (Eds.), Handbook of psychology: Industrial and organiza-
tional psychology (Vol. 12, 2nd ed., pp. 412–469). Wiley.

Kozlowski, S. W. J., & Klein, K. J. (2000). A multilevel approach to theory and research in orga-
nizations: Contextual, temporal, and emergent processes. In K. J. Klein & S. W. J. Kozlowski 
(Eds.), Multilevel theory, research and methods in organizations: Foundations, extensions, and 
new directions (pp. 3–90). Jossey-Bass.

Lacerenza, C. N., Marlow, S. L., & Salas, E. (2018). Team development interventions: Evidence- 
based approaches for improving teamwork. American Psychologist, 73(4), 517–531.

Lorinkova, N. M., Pearsall, M. J., & Sims, H. P. (2012). Examining the differential longitudinal 
performance of directive versus empowering leadership in teams. Academy of Management 
Journal, 56(2), 573–596. https://doi.org/10.5465/amj.2011.0132

Marks, M. A., Mathieu, J. E., & Zaccaro, S. J. (2001). A temporally based framework and tax-
onomy of team processes. Academy of Management Review, 26(3), 356–376.

McCarthy, A., & Garavan, T. (2008). Team learning and metacognition: A neglected area of HRD 
research and practice. Advances in Developing Human Resources, 10, 509–524. https://doi.
org/10.1177/1523422308320496

Morris, J., & Stew, G. (2007). Collaborative reflection: How far do 2:1 models of learning in 
the practice setting promote peer reflection. Reflective Practice, 8(3), 419–432. https://doi.
org/10.1080/14623940701425220

OECD. (2017). PISA 2015 results (Volume V): Collaborative problem solving. OECD Publishing.
Panadero, E., & Järvelä, S. (2015). Socially shared regulation of learning: A review. European 

Psychologist, 20(3), 190–203. https://doi.org/10.1027/1016- 9040/a000226
Pearce, C. L., & Sims Jr, H. P. (2002). Vertical versus shared leadership as predictors of the effec-

tiveness of change management teams: An examination of aversive, directive, transactional, 
transformational, and empowering leader behaviors. Group Dynamics: Theory, Research, and 
Practice, 6(2), 172.

Peñarroja, V., Orengo, V., & Zornoza, A. (2017). Reducing perceived social loafing in virtual teams: 
The effect of team feedback with guided reflexivity. Journal of Applied Social Psychology, 
47(8), 1–12. https://doi.org/10.1111/jasp.12449

Roe, R. A., Gockel, C., & Meyer, B. (2012). Time and change in teams: Where we are and where 
we are moving. European Journal of Work and Organizational Psychology, 21(5), 629–656.

Roschelle, J. (1992). Learning by collaborating: Convergent conceptual change. Journal of the 
Learning Sciences, 2, 235–276.

Rummel, N., Spada, H., & Hauser, S. (2009). Learning to collaborate from being scripted or from 
observing a model. International Journal of Computer-Supported Collaborative Learning, 
4(1), 69–92. https://doi.org/10.1007/s11412- 008- 9054- 4

Schein, E. H., & Bennis, W. (1965). Personal and organizational change through group meth-
ods. Wiley.

Schippers, M. C., Den Hartog, D. N., Koopman, P. L., & Wienk, J. A. (2003). Reflexivity and 
diversity in teams: The moderating effects of outcome interdependence and group longevity. 
Journal of Organizational Behavior, 24, 779–802.

Senge, P.  M. (1990). The Fifth discipline. The art & practice Of the learning organization. 
Doubleday.

Van den Bossche, P. (2006). Minds in teams. the influence of social and cognitive factors on team 
learning. Datawyse.

9 Team Learning

https://doi.org/10.1080/00223980.2015.1050977
https://doi.org/10.1080/00223980.2015.1050977
https://doi.org/10.1177/1059601111405985
https://doi.org/10.1177/2041386614533586
https://doi.org/10.5465/amj.2011.0132
https://doi.org/10.1177/1523422308320496
https://doi.org/10.1177/1523422308320496
https://doi.org/10.1080/14623940701425220
https://doi.org/10.1080/14623940701425220
https://doi.org/10.1027/1016-9040/a000226
https://doi.org/10.1111/jasp.12449
https://doi.org/10.1007/s11412-008-9054-4


218

Van den Bossche, P., Gijselaers, W., Segers, M., & Kirschner, P. A. (2006). Social and cogni-
tive factors driving teamwork in collaborative learning environments. Team learning beliefs & 
behaviors. Small Group Research, 37(5), 490–521.

Van den Bossche, P., Gijselaers, W., Segers, M., Woltjer, G., & Kirschner, P. A. (2011). Team 
learning: Building shared mental models. Instructional Science, 39(3), 283–301. https://doi.
org/10.1007/s11251- 010- 9128- 3

Van der Haar, S., Segers, M., Jehn, K., & Van den Bossche, P. (2015). Investigating the rela-
tion between team learning and the team situation model. Small group research, 46(1), 50–82. 
https://doi.org/10.1177/1046496414558840

West, M. A. (2000). Reflexivity, revolution and innovation in work teams. In M. M. Beyerlein, 
D.  A. Johnson, & S.  T. Beyerlein (Eds.), Product development teams (Vol. 5, pp.  1–29). 
JAI Press.

Yukawa, J. (2006). Co-reflection in online learning: Collaborative critical thinking as narrative. 
Journal of Computer-supported Collaborative Learning, 1, 203–228. https://doi.org/10.1007/
s11412- 006- 8994- 9

Yukl, G. (2010). Leadership in organizations (7th ed.). Prentice-Hall.

Dr Piet Van den Bossche is Professor of Learning in Organizations at the University of Antwerp 
(Faculty of Social Sciences) and Professor of Team Learning at Maastricht University (School of 
Business & Economics). He is chair of the Department of Training and Education Sciences and 
elected member of the executive committee of the European Association of Research on Learning 
and Instruction (EARLI). His research activities are centered on learning and cognition in teams 
and collaborative work.

Dr Catherine Gabelica is Assistant Professor of Educational Psychology and Human Resource 
Management at IESEG School of Management (France). Dr. Gabelica has conducted multidisci-
plinary basic and applied research on learning and development of teams, with a particular empha-
sis on team learning, team reflection, team adaptation, feedback interventions, guided reflexivity, 
social motivation, interdisciplinary collaboration, and cultural differences in teams.

Dr Mieke Koeslag-Kreunen is Professor of Working in Education at Research Center for 
Learning and Innovation at University of Applied Sciences Utrecht. Her practice-based research 
concentrates on issues in the organizational context and professional development of professionals 
in working in education. She also conducts research on leadership and team learning in coopera-
tion with Maastricht University, Department of Educational Research and Development of School 
of Business and Economics, as an associate researcher.

P. Van den Bossche et al.

https://doi.org/10.1007/s11251-010-9128-3
https://doi.org/10.1007/s11251-010-9128-3
https://doi.org/10.1177/1046496414558840
https://doi.org/10.1007/s11412-006-8994-9
https://doi.org/10.1007/s11412-006-8994-9


219© Springer Nature Switzerland AG 2022
C. Harteis et al. (eds.), Research Approaches on Workplace Learning, 
Professional and Practice-based Learning 31, 
https://doi.org/10.1007/978-3-030-89582-2_10

Chapter 10
Self-Regulation of Professional Learning: 
Towards a New Era of Research

Maaike D. Endedijk and Katrien Cuyvers

Abstract In the workplace, employees are increasingly expected to take responsi-
bility for their own professional learning. However, there is high variability in the 
capability of professionals to self-regulate their own learning. Previous descriptive 
and explanatory studies on self-regulation of professional learning (SRpL) have 
explored the operationalization of SRpL and provided insights in what personal and 
contextual factors benefit engagement in this self-regulated learning process. 
However, in-depth research on the process of how professionals regulate their learn-
ing intertwined with their daily work in various social constellations is scarce. Also, 
insights in how we can support professionals’ self-regulation of their learning at 
work are limited, but highly needed. In this chapter we give an overview of the state- 
of- the-art of current research on SRpL. Moreover, we identified and explored three 
avenues to forward research on SRpL based on recent developments in the field of 
self-regulated learning in educational settings: inclusion of a temporal approach to 
study the process of SRpL, exploration of social regulation of professional learning, 
and the use of adaptive tools to support SRpL. This way, we identified crucial build-
ing blocks for a new era of research on SRpL.
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10.1  Introduction

In the workplace, employees are increasingly expected to take responsibility for 
their own professional learning. Technological revolutions, new world power rela-
tionships, complex challenges such as climate change and migration, but also 
increasing (social) diversity at work and new work orders affect continuously how 
we define and carry out our work (Cairns & Malloch, 2011). To foster lifelong 
employability in this fast-changing knowledge society, continuous learning is 
required (Manuti et  al., 2015). Traditional training solutions are relatively slow, 
costly, and often ineffective (Bersin, 2018), as related learning takes place off-the- 
job, content has to be developed on beforehand, and trainers need to be trained to 
facilitate the learning process. There is a widespread belief that learning and work 
should become more integrated in order to support employees to adapt to continu-
ous changes in our knowledge economy (Ellström, 2001). However, to effectively 
learn in and from practices, employees need self-regulative knowledge and skills 
(Tynjälä, 2008). They need to be able to recognize their own learning needs, set 
goals, find appropriate strategies, apply and monitor these, and evaluate their learn-
ing (Sitzmann & Ely, 2011). In other words, the ability to self-regulate professional 
learning has become a key competence for the current workforce. However, we 
know from previous research that there is high variability in the capability of profes-
sionals to self-regulate their learning (Littlejohn et al., 2016).

Together with the growing interest in research on workplace learning, research 
on self-regulation of professional learning- for which we use the acronym “SRpL” 
in this chapter- gained attention in the last two decades. This research explored the 
operationalization of SRpL and provided insights in what personal and contextual 
factors benefit engagement in this process (e.g.,Raemdonck et  al., 2012; Straka, 
2000). Nevertheless, the process of SRpL is still a black box: how professionals use 
different self-regulated learning strategies over time, intertwined with their daily 
work tasks and taking place in various social constellations is still unknown 
(Sitzmann & Ely, 2011). This leaves both practitioners and researchers empty- 
handed as these insights are needed to start supporting professionals in regulating 
their professional learning, especially where learners need it the most: in the daily 
work context. In this thematic review, we therefore synthesize and discuss previous 
research on SRpL by bringing together literature from the framework of self- 
regulated learning and self-directed learning and we identify and explore three 
interrelated avenues for a new era of research on SRpL: the inclusion of a temporal 
approach to study the process of SRpL, exploration of social regulation of profes-
sional learning, and the use of adaptive tools to support SRpL. For the identification 
and exploration of these avenues, we rely on recent developments in and best prac-
tices of research on self-regulated learning (SRL) in educational settings and high-
light some first promising initiatives within the field of professional learning. Before 
we further explore these avenues for research, we first outline the current conceptu-
alization of SRL, elucidate the concept of SRpL, give a brief overview of the history 
of SRpL research, and describe the outcomes of previous pivotal studies on SRpL.
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10.2  The Concept of Self-Regulated Learning

SRL refers to the active personal modification of affective, cognitive, metacogni-
tive, and behavioural processes throughout a learning experience (Panadero, 2017; 
Schunk & Greene, 2017; Sitzmann & Ely, 2011). The concept of SRL has been 
extensively investigated in a broad range of contexts over the past decades, leading 
to the development of different SRL models and theories (Panadero, 2017; Puustinen 
& Pulkkinen, 2001; Sitzmann & Ely, 2011). Although the different theories are not 
entirely uniform, all of the models from the field of educational psychology discern 
important key characteristics. In each model, a core premise is that self-regulated 
learners strategically and pro-actively orient their thoughts, motivations and actions 
to respond adaptively to environmental demands and challenges. SRL is initiated by 
setting learning goals, leading to subsequent engagement in self-regulatory strate-
gies (Järvelä & Hadwin, 2013; Puustinen & Pulkkinen, 2001; Sitzmann & Ely, 
2011). SRL is a cyclical process with interrelations between these self-regulatory 
strategies initiating, setting forward, and evaluating the progression towards the 
achievement of the learning goals (Panadero, 2017; Sitzmann & Ely, 2011). Based 
on self-observation, self-regulated learners compare the current state of functioning 
with the desired state, which is related to the goals set, referred to as metacognitive 
monitoring (Hadwin et  al., 2011; Järvelä & Hadwin, 2013; Pintrich, 2000; 
Zimmerman, 2002). Then, self-regulated learners adapt the process and strategies 
used, referred to as metacognitive control. Learning and performance are reflected 
upon and judged, and attributions are made whenever necessary (Hadwin et  al., 
2011; Pintrich, 2000; Winne, 2011; Zimmerman, 2002). The two most extensively 
investigated models within the field of SRL, developed by Pintrich and Zimmerman, 
define SRL as a time-ordered sequential process delimiting different phases with 
consecutive or hierarchical strategy-use (Panadero, 2017). In comparison, authors 
of alternative models (e.g., models of Boekaerts, Efklides, Winne and Hadwin, 
Hadwin, Järvelä and Miller, as in Panadero 2017) do not underscore this delimited 
nature of the process (Panadero, 2017). Contrary, these authors argue that the pro-
cess is open and includes recursive phases allowing evaluation and adaptation dur-
ing each phase, directing loops back to a former phase (Hadwin et  al., 2011; 
Sitzmann & Ely, 2011; Winne & Hadwin, 2008). They conceptualise SRL as a 
dynamic process that progresses in time and is formed by interrelations between 
SRL strategies. However, insights on these interrelations, both between different 
SRL strategies and also with the social context are still very scarce (Hardy III, Day, 
& Steele, 2018; Sitzmann & Ely, 2011).

10.3  Defining Self-Regulation of Professional Learning

Various concepts are used to describe learning of people during their professional 
life: lifelong learning, work-related learning, professional learning, and workplace 
learning (e.g., Eraut, 2004; Kyndt & Baert, 2013; Tynjälä, 2008). Lifelong learning 
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can be seen as an umbrella term as it is includes all learning after graduation, both 
learning in relation to work as learning beyond the professional life, for example in 
relation to hobbies or personal interests (Illeris, 2007). Workplace learning and 
work-related learning are concepts that both used describe employees’ learning dur-
ing working life. However, these concepts are also used to describe learning of 
future employees (students) in authentic settings, for example during internships 
(Guile & Griffiths, 2001; Solomon et al., 2006), As we focus in this chapter on self- 
regulation of learning of employees after initial education and in relation to the 
profession, we use the term self-regulation of professional learning. We define pro-
fessional learning as all learning that employees undertake in relation to their cur-
rent or future work, including both more formal and more informal learning, and 
either taking place on or off the job (cf., Jacobs & Park, 2009). Nevertheless, the 
need for regulating one’s own learning and development is highest in more informal 
learning situations where there is no support of an educational curriculum, trainers 
and coaches to create learning opportunities, and to co-regulate or scaffold employ-
ees’ learning processes in relation to their goals (Sitzmann & Ely, 2011). This means 
that self-regulation of professional learning includes employees’ dynamic process 
of setting learning goals, selecting learning activities (either more formal or infor-
mal), and monitoring and evaluating the achievements towards these goals. 
Professionals need to be agents of their own learning process, in the midst of all the 
challenges and responsibilities related to work and performance. Even though SRpL 
is often in the first place described as a deliberate process in which time is set aside 
to intentionally self-regulate professional learning, SRpL can also be more reactive, 
taking place in response to and in the midst of work-related challenges, driven by 
performance that is required at the same time (Cuyvers, 2019). Challenges experi-
enced by professionals and demands related to performance can trigger SRpL in the 
workplace. Professionals recognise the affordance for learning herein, relate this to 
their self-knowledge regarding needs for learning, and engage in strategy-use which 
dynamically shapes an ongoing process of SRpL as time evolves (Cuyvers, 2019).

10.4  Self-Regulation of Professional Learning: 
A Brief History

Explorations on SRpL began around 2002 (e.g., Butler et  al., 2004; Tillema & 
Kremer-Hayon, 2002; van de Wiel et al., 2004; Van Eekelen et al., 2005), but it is 
only since 2012 that different research groups started to make some systematic 
efforts (Gijbels et  al., 2012; Littlejohn et  al., 2016; Margaryan et  al., 2013; 
Raemdonck et al., 2012). When reading through existing research on regulation of 
learning in the workplace, it becomes immediately clear that there is conceptual 
tangle regarding self-regulated learning and self-directed learning (SDL). Both con-
cepts have different origins. As SRL stems from social cognitive theory (Zimmerman, 
1989), this concept is strongly rooted in research on academic SRL taking place in 
educational settings. SDL originates from theories on adult learning with an 
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emphasis on the personal autonomy and responsibility of adults (Ellinger, 2004). 
One of the most cited definitions of SDL comes from Knowles who describes SDL 
as “a process in which individuals take the initiative, with or without the help of 
others, in diagnosing their learning needs, formulating learning goals, identifying 
human and material resources for learning, choosing and implementing appropriate 
learning strategies, and evaluating learning outcomes” (Knowles, 1975, p. 18).

Broadly conceived, SRL and SDL share major similarities. Active engagement 
in setting goals, choice and implementation of appropriate learning strategies, and 
evaluation of learning are described by both concepts with the primary responsibil-
ity lying with the learners (Jossberger et al., 2010; Knowles, 1975). Besides these 
similarities however, on critical examination, major differences in the conceptual 
basis can be found. By different authors, different dimensions are described (Candy, 
1991; Garrison, 1997) highlighting the versatility of the concept. According to 
Candy self-directedness entails four dimensions: personal autonomy, self- 
management or the willingness to commit one’s own education, learner control as a 
mode of instruction, and independent pursuit of learning whereby individuals pur-
sue learning opportunities in the natural societal setting. Garrison (1997) describes 
three intimately connected dimensions: self-management, self-monitoring, and 
motivation. In all, SDL describes the general approach to learning adopted by a 
learner, representing a process on a more global level and pursuing learning oppor-
tunities fitting the continuous professional development of learners (Jossberger 
et al., 2010). SRL has a specific focus on the learning process in relation to a clearly 
defined task (Zimmerman, 2008). SRL is highly strategic and a variety of key strate-
gies needs to be used to ensure that the intended learning is achieved: the progress 
towards the selected goals is self-monitored, adaptive changes and attributions are 
made if needed, and the process is evaluated (Zimmerman & Schunk, 2011). 
Further, contrary to SDL, SRL has evolved towards a theory with different granular 
levels, distinguishing different aspects of learning within SRL models: cognitive, 
metacognitive, behavioural, motivational, and emotional/affective, and detailed 
descriptions of micro processes related to these aspects and the different SRL 
phases. In other words, SRL offers a comprehensive and holistic approach, and 
allows for a grain-size perspective, with a big concern for the different strategies 
used by the learner (Loyens et al., 2008). However, models of SRL as developed to 
describe learning in educational settings do not include crucial workplace learning 
strategies such as taking learning initiative and identifying learning opportunities, 
as these models depart from a situation in which the learning goal or task are pre- 
defined for the learner (Cuyvers et al., 2020).

Taken into account all these definitions, an effective self-directed learner should 
be an effective self-regulated learner, using a variety of key SRL strategies to 
achieve the self-identified chosen goals (Brydges et al., 2015). An effective self- 
regulated learner however is not by definition an effective self-directed learner, as 
self-directed learners are not only capable of regulating a single task, but also shape 
and manage their environment and select, design, and self-guide their learning tra-
jectories as a whole (Raemdonck et al., 2017). Nevertheless, both concepts are often 
used interchangeably, and the conceptual tangle is apparent in the literature. In all, 
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as the framework of SRL offers more handles for a rich and in-depth investigation 
of how self-regulation of learning takes place during daily work, we will use this 
concept throughout this chapter, but also include outcomes of research on SDL.

10.5  Self-Regulation of Professional Learning: Outcomes 
of Empirical Studies

As the field has been in full development only recently, most of the studies have 
focused on theory-building and developing instruments to employ in research. This 
is analogous to the research situated in the “period of development” according to 
Schunk and Greene (2017). In this developmental process, different types of empiri-
cal studies have been described, distinguishing broadly two main sets of studies- the 
process-oriented SRL-type of studies, and the professional learning-type of studies 
that builds on the SDL-framework- and a third more recent line of research in which 
a pedagogical framework for improving and supporting SRL at the workplace has 
been developed (see also Cuyvers et al. (2020) for a systematic review of empirical 
studies on SRpL). In line with our definition of SRpL, we included outcomes of 
empirical studies that studied self-regulated learning or self-directed learning of 
professionals, leaving out studies on future professionals (e.g., interns, college stu-
dents, etc).

In the first set of studies (Fontana et al., 2015; Littlejohn et al., 2016; Milligan 
et al., 2015; van de Wiel et al., 2004; Van Eekelen et al., 2005) the process-oriented 
focus from an SRL perspective is mainly in the forefront. The underlying premise 
of these studies is that professional learning requires active engagement in everyday 
work experiences, and that social practices and interactions play an important role 
(Bauer & Gruber, 2007; Billett, 2004; Harteis & Billett, 2008). However, profes-
sional learning does not merely take place by engaging in these social practices and 
interactions. The workplace offers learning affordances and constraints (Billett, 
2001, 2004), but self-regulation strategies are needed to recognize such affordances 
and deal with the constraints (Cuyvers, 2019). This first set of studies often used the 
Self-Regulated Learning at Work Questionnaire (SRLWQ) (Fontana et al., 2015) 
and/or logs and semi-structured interviews to measure SRpL. These studies showed 
that viewing learning as a long-term, personalised self-improvement is a key char-
acteristic of SRpL but also that for SRpL it is hard to clearly delineate discrete 
phases of planning, implementation, and reflections. In particular when tasks and 
goals are less bounded or well-defined as is the case in many workplaces, the phases 
suggested may not be meaningful. Rather, SRL in the workplace is suggested to be 
iterative, fluid and continuous. Further, distinguishing between respondents’ reflec-
tions on learning and working was found to be difficult due to the predominantly 
outcome-oriented focus on learning in the workplace, as well as the workers lacking 
knowledge of reflection strategies and techniques (Margaryan et al., 2013). Finally, 
SRL in the workplace is suggested to be deeply integrated with work, and 
highly social.
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A second set of studies explicitly identified self-regulated aspects of professional 
learning by using the framework of the SDL theory. In this set of studies, different, 
but all quantitative self-report instruments were used to explore SDL as a predictor 
of workplace learning (Gijbels et al., 2012; Raemdonck et al., 2014), employability 
of low-qualified employees (Raemdonck et al., 2008), and career satisfaction (Joo 
et al., 2013). Different from the first set of studies in which a process-oriented view 
is dominant, these studies aimed to integrate a process-orientation with SDL as a 
personal characteristic. In these studies, the work-related self-directed learning 
scale (Raemdonck, 2006) was used to measure regulation of learning in the work-
place, but also the self-directed learning readiness scale (Guglielmino et al., 1987). 
Using this latter scale, the study of Hashim (2008) indicated that eight SDL attri-
butes could be distinguished: determination, independence, confidence, initiative, 
clarity, openness, reflection, and readiness. Self-education and working in teams 
were found as the prevalent methods used to acquire competences by self-directed 
learners (Hashim, 2008). Further, in this set of studies, also predictors of SDL have 
been examined. For example, cross-sectional studies using self-report measures 
have found effects of rather stable personal characteristics (e.g. age, gender, and 
personality) on the tendency to self-regulate professional learning (Gijbels et al., 
2012; Raemdonck et al., 2012, 2014). In addition, studies have shown that contexts 
in which employees experience autonomy, competence and social relatedness 
(Straka, 2000) positively influence employees’ self-regulated learning (SRL). Next 
to that, job characteristics such as task variety and growth potential, and on the 
organizational level also participatory staff policy (Raemdonck et al., 2012) have 
the same positive influence.

Finally, a new evolving line of research is the work of Siadaty and her colleagues 
(Siadaty et al., 2012b, 2016b, c), who suggested a pedagogical framework distin-
guishing micro-level (e.g., task analysis, making personal plans, etc.) and macro- 
level processes (planning, enactment, and evaluation & reflection) to design 
technological scaffolds to support self-regulated workplace learning. The micro- 
level approach helped to reveal what technological interventions impact which SRL 
processes. The studies combined trace data to measure actual behaviours with self- 
perception data of the effect of the interventions, which turned out to be non-related. 
These studies thus revealed an important mechanism of how it comes that some 
interventions are not perceived to support learning: when participants do not experi-
ence the intervention as a learning intervention as they associate learning with for-
mal training and not with informal learning (Siadaty et  al., 2016c). Also, this 
research-line pinpoints the context-specificity of SRpL and draws attention to the 
need for customization of approaches.

In conclusion, despite the importance of SRpL, research on SRpL is scattered 
and still in its infancies. More empirical research is needed to advance the field’s 
understanding of how workers regulate their learning before, during, and after their 
daily work in complex and changing work environments. Below, we identify three 
avenues for research on SRpL that we see as important building blocks to bring our 
field forward.
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10.6  Next Steps: Three Avenues for Research on SRpL

In the following paragraphs we identify and explore three main avenues for the next 
decades of SRpL research: the inclusion of a temporal approach to study the process 
of SRpL, exploration of social regulation of professionals learning to better describe 
regulation of learning taking place in various social constellations, and the use of 
adaptive tools to support SRpL. For each research avenue, we subsequently describe 
the research avenue as we envision it, followed by best practices from research on 
SRL in educational settings, after which we describe existing promising initiatives 
from the field of professional learning and directions for future research for this field.

10.6.1  Research Avenue 1: Towards a Temporal Approach 
to Study the Process Self-Regulation 
of Professional Learning

Regulation of learning has consistently been defined as a cyclical process that 
unfolds over time. Even though the majority of scholars agree on these core charac-
teristics, measurements are not always aligned (Cuyvers et al., 2020). Traditionally, 
SRL has been measured in two different ways: (1) as a relatively static aptitude 
using off-line self-report measures (e.g., questionnaires, interviews), and (2) as con-
textualized behaviour that may differ from event to event, measured in situ by using 
online (real-time) measurement tools (e.g., observation, thinking aloud, trace data) 
(Endedijk et al., 2016; Panadero et al., 2016; Schunk & Greene, 2017). Already a 
decade ago, Dinsmore et al. (2008) concluded that the far majority of research on 
self-regulation and self-regulated learning in educational settings consisted of 
decontextualized self-report measures, which often do not correspond well to actual 
strategy use (Veenman, 2011). A recent review (Cuyvers et al., 2020) also showed 
that even though many studies nowadays use process-oriented conceptualizations of 
SRL, only a far minority also operationalises and measures SRL as a dynamic pro-
cess in their empirical studies. Moreover, as at the workplace, learning and work are 
often intertwined, this has even more implications for study designs and measure-
ment of the SRpL processes. First, it is difficult for the learner to see differences 
between regulation of learning and of performance (working) and to self-report on 
these behaviours. As the work of Siadaty et al. (2016c) suggested, employees might 
easily not recognize certain activities as part of learning when they are highly infor-
mal in nature. Second, when working and learning are intertwined, learning – and 
also regulation of learning – can take place at any moment on the day, instead of on 
a planned moment on a set location. Indeed, we need continuous and unobtrusive 
measurements in order to capture the crucial moments of SRpL.

This leaves the field with many remaining questions on how SRpL evolves at the 
workplace. Indeed, only by including time (Roe, 2008) in our research questions, 
designs and measures, we will be able to measure the dynamics within the 

M. D. Endedijk and K. Cuyvers



227

SRpL- process and answer questions such as how skilful self-regulated learners 
intertwine their SRL strategy-use with their work activities. Under what circum-
stances is a certain person capable of self-regulating learning and when not? On 
what moments in the process do self-regulated learners experience barriers? Thus, 
designs taking into account temporal features, as well as temporal analysis tech-
niques are needed to for example show patterns in series of events of skilful self-
regulators. Consequently, intensive longitudinal methods and within-person 
analyses are needed to find crucial moments, and the right interplay of contextual 
factors for SRpL to evolve (Hardy III et al., 2018). Although this may seem to inten-
sify our research, it actually lowers the burden on the need for huge numbers of 
participants, as within-subject designs have greater statistical power and thus need 
much fewer participants to achieve the same power than between-subject designs 
(Bellemare et al., 2014). Moreover, only if we measure SRL dynamically in response 
to temporal and contextual characteristics, we will be able to know when and how 
to provide support and to measure the immediate and longer-term effects of it 
(Siadaty et al., 2016a).

In response to the call for including temporality in SRL research, a recent special 
issue of Learning and Instruction showed how the use of various process analysis 
techniques to analyse multimodal data (e.g., combination of video data, log data, 
eye-tracking, but also physiological measurements such as cardiovascular data and 
electrodermal activity) can reveal temporal characteristics of SRL in relation to per-
formance (Järvelä et al., 2019). For example, process mining was used to unravel 
that a certain element of SRL (i.e. monitoring) was weakly connected to other SRL 
processes (Engelmann & Bannert, 2019). In this way, the weakest link in the SRL 
process could be indicated, which can inform the design of targeted interventions. 
Another study analysed trace data to show how not merely the use of SRL strate-
gies, but in particular when and under what conditions they were used was predic-
tive for performance (Greene et al., 2019). In addition, the study of Lajoie et al. 
(2019) showed how sequential analysis revealed both similarities and differences 
between low and high performing medical students in the order of applying SRL 
strategies: although all students followed the same cyclical pattern, low performers 
got stuck in the initial orientation phase for a longer period of time in comparison to 
high performers who were able to design concrete plans and select the right 
strategies.

If trace data and process mining techniques can be used to unravel students’ SRL 
in digital learning environments, this must also possible in digital environments 
where employees work and learn together. Existing studies show that tracing pro-
cesses of self-regulation of employees is possible in highly specialized domains 
where knowledge is stored in online environments, but that in broader domains 
where knowledge is shared via face-to-face communication, this is much more dif-
ficult (Lindstaedt et al., 2010). The main challenge will thus be to translate these 
methods and techniques to learning at the workplace – where learning paths are 
more individualized and work and learning activities are not automatically traced. 
How can, for example, crucial self-regulation events be caught from an avalanche of 
professional activities? The field of professional learning analytics is still in its 
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infancies (Littlejohn, 2017), but due to the rapid growth of use of online work and 
learning platforms in many different sectors, possibilities to apply these methods to 
professional work settings increase. Therefore, we foresee great possibilities to use 
trace and log data and analysis techniques such as process mining and machine 
learning to better understand the process of SRpL.

10.6.2  Research Avenue 2: Exploration of Social Regulation 
of Professional Learning

Social and contextual aspects influence SRL (Hadwin et al., 2011, 2017; Järvelä & 
Hadwin, 2013; Järvenoja et al., 2015; Schunk & Zimmerman, 1997; Zimmerman, 
2008). Also, in the context of work learning does not take place in a social vacuum. 
Organizational work takes more and more place in various collaborative settings: 
(self-managing) teams, project groups, inter-organizational networks, communities 
of practice, etc. (Vangrieken et al., 2017), and therefore also learning often takes 
place in interaction (Tynjälä, 2008). Given the collaborative nature of workplace 
learning, it is remarkable that thus far SRpL research predominantly focused on 
intra-individual processes of SRL without taking into account the inter-personal or 
social regulation processes that occur in these various social constellations. Not that 
studies have neglected the social context: already for decades the social context has 
been included in studies as a factor that influences the engagement in self-regulation 
of learning (Confessore & Kops, 1998). Nevertheless, these studies still focused on 
SRL as an individual process, while in teams, people have a shared responsibility 
for setting their goals, monitoring their team development, etc.

In the past two decades a strong line of research has developed from the field of 
computer supported collaborative learning (CSCL) on social regulation as taking 
place in students’ collaborative learning settings (Hadwin & Oshige, 2011). Social 
regulation captures how individuals reciprocally regulate each other’s cognitive and 
metacognitive processes – including goal setting, monitoring and evaluation -, and 
engage in shared modes of cognitive and metacognitive regulation (Volet et  al., 
2009). Different modes of social regulation have been identified with socially shared 
regulation as the dominant one: group or team members collectively regulate in a 
balanced way their cognition, metacognition, emotion, motivation, and behaviour 
for which they use various joint regulatory strategies, such as joint co-constructing 
of their goals (Panadero & Järvelä, 2015). These studies indicate that teams that 
show high levels of socially shared regulation also show better performance in edu-
cational settings (Panadero & Järvelä, 2015). A second mode of social regulation is 
co-regulation that has been operationalised in various ways: either as a transitional 
process in which a more experienced person (e.g., teacher or parent) scaffolds the 
regulative actions of a more novice learner, or pointing towards unbalanced ways of 
collaborative regulation in group settings, in which one group member is dominant 
in regulating other group members’ activities or when goals or paths diversify 
(Schoor et al., 2015).
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For the context of professional learning this opens up a new world of research 
with possibilities to bridge the field of SRpL and team learning research (Van den 
Bossche et al., 2011). First steps have been made in the context of ICT teams, in 
which empirical evidence has been found of the existence of socially shared regula-
tion in workplace settings (Wijga et al., 2019). Important future research questions 
are not only how teams collaboratively regulate their knowledge construction, moti-
vation, and behaviour, but also how these collaborative forms of regulation interplay 
with individual regulation of learning and how this affects both individual and team 
performance.

10.6.3  Research Avenue 3: Providing Adaptive Support 
of Professionals’ Self-Regulated Learning

Not all employees manage to actively regulate their own learning in all situations 
and at all times (e.g., Littlejohn et al., 2016). Despite the promises of many descrip-
tive and explanatory studies on SRpL that the outcomes of these studies could 
inform the design of interventions to support SRpL, the actual design of the inter-
ventions is often not realised. In the field of professional learning, we have mainly 
seen tools – especially coming from contexts of vocational education – to document 
self-regulated learning (e.g., via portfolios) (e.g, Kicken et al., 2009; Meeus et al., 
2008; Strijbos et al., 2007; van Houten-Schat et al., 2018). Although this may help 
professionals to become more aware of the importance of self-regulated learning 
and to regulate their overall development at a higher abstraction level, it does often 
not give the just-in-time and just-in-place support that is needed for todays’ more 
agile way of working (Littlejohn, 2017). The third and most important research 
avenue is therefore to start developing and testing adaptive tools to support profes-
sionals’ self-regulated learning to improve their performance.

For learning in educational settings, many tools have been developed and 
proved their success. Using principles of scaffolding (Azevedo & Hadwin, 2005), 
positive effects of instructor and computer-based prompts have been reported on 
the use of SRL strategies and learning outcomes. Scaffolding is a dynamic inter-
vention, often by means of questioning, prompting and modeling, that is continu-
ously adapted to the progress of the learner (and thus never the same for each 
participant) and eventually fades away (van de Pol et al., 2010). A recent review 
on the effects of SRL interventions for students in Higher Education (Jansen 
et al., 2019) revealed that various types of interventions (instruction, application, 
or prompting of SRL) all had positive effects on student achievement, but no evi-
dence was found for specific design characteristics as moderators of the effects of 
SRL interventions on performance. Because of this lack of evidence no specific 
recommendations could be given from this review study on how to design future 
interventions (Jansen et al., 2019). For learning in collaborative settings, techno-
logical tools have been developed to support regulation of cognition, motivation, 
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and emotion (Järvelä et al., 2016; Järvenoja et al., 2017). For example, gStudy has 
been one of the first applications that showed how software can be used to both 
support and trace learning of individuals and in collaborative settings (Perry & 
Winne, 2006; Winne et al., 2010).

For work-related learning, some tools have been developed that are claimed to be 
suitable for self-initiated learning (e.g., employees can learn by themselves via 
apps), but these tools do not aim to adaptively support employees’ SRL (see for 
example Nussbaumer et al. (2012)). Rather, these tools are often adaptive in terms 
of the learning content that is tried to match the employees’ prior knowledge and 
learning goals (e.g., Dolog et al. (2007); (Lindstaedt et al., 2010) and not to adap-
tively co-regulate the learning of the professional. Moreover, most of these initia-
tives only have been evaluated from a usability perspective and not from an 
educational perspective. One best practice worth mentioning is the LearnB tool 
(Siadaty et al., 2012a, b, 2016b, c). The LearnB tool is “…implemented as an envi-
ronment that allowed workplace learners to define goals, get recommendations 
which competences to study next, how to study these competences by receiving 
suggestions about learning plans and resources, and share experience with and 
receive updates about the progression of colleagues in the workplace” (Siadaty 
et al., 2016b, p. 1008). Very interesting results are that the social intervention (e.g., 
the possibility to inspect what operations other users performed) had the most 
impact on the engagement of participants in SRL strategy-use. This could indicate 
that social components might be a crucial asset of effective workplace learning 
interventions. Moreover, as the environment consisted of many components, the 
researchers also studied which components were most helpful for their learning. 
Interestingly, comparison of the trace data with the self-perception of the partici-
pants showed that what is perceived as helpful is often different from what actually 
is helpful (Siadaty et al., 2016b), which shows how important it is to not solely rely 
on self-report measures to evaluate the effects. This study is not only exemplary for 
how a tool could be designed that is grounded in SRpL research, but also in terms 
of how trace data and process analysis can reveal how it was used, the effects and 
how it can be further improved. Although SRpL is context-specific and SRpL inter-
ventions should be customized to the specific context, this set of studies could 
inspire researchers to develop and test similar environments for other contexts.

10.6.4  Conclusion: Building Blocks for a New Era 
of Research on Self-Regulation 
of Professional Learning

The importance of self-regulation of professional learning has been acknowledged 
from research, practice and policy perspectives. In order to move the research field 
conceptually and methodologically, and at the same time answer the pressing call 
for guidelines and tools on how professionals can be supported to self-regulate their 
learning – both individually and in collaborative settings – we have identified three 
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interrelated research avenues. That is, the need to use a temporal approach to better 
understand how the process of SRL unfolds over time in the work environment 
needs to be addressed. Further, we need to explore the social regulation of profes-
sional learning to be able to study regulation of professional learning in collabora-
tive learning settings such as many of the contemporary workplaces are. Finally, 
instead of continuing the line of merely descriptive and explanatory research, we 
also need to start designing tools and interventions to adaptively support profession-
als’ regulation of learning just-in-time and just-in-place. All three research avenues 
have already been taken up by SRL research in educational settings and in this way 
our paths seem to be paved. However, we often cannot simply copy operationaliza-
tions, methods and findings from the educational to the professional settings because 
of the different nature of the learning processes and contexts (Tynjälä, 2008). To 
forward our research along these proposed avenues for research, we urge for uniting 
expertise of researchers on SRpL with expertise of researchers from various other 
fields. Below we give some concrete suggestions for (interdisciplinary) collabora-
tive research projects as a starting point for a new era of research on SRpL.

Our first suggestion is to start joint projects between researchers on SRpL and 
academic SRL to facilitate knowledge sharing and bridge the perspectives. Herein, 
we foresee studies on SRL in which the same learners are studied while they learn 
in different contexts either in parallel (e.g., in dual forms of education in which 
learners alternate between learning in educational settings and during practice 
placements), or subsequently by -for example- following these students over time 
during study-work transitions.

In addition, researchers in the field of professional learning are often specialized 
in studying a specific profession, either being medicine, teaching, engineering, etc. 
All these professional fields bring in unique characteristics, possibly influencing 
how we operationalize what skilful regulation of professional learning entails. For 
example, a self-employed architect who is working from home and communicates 
with clients at set times, might deal with different affordances and constraints for 
professional learning than a nurse working at the intensive care unit. However, this 
also results in difficulties to compare outcomes between studies. To get more 
insights in the domain-specificity of SRpL and how it could be operationalized and 
measured across professional domains, our second recommendation is to cross 
these boundaries and start projects in which professionals across professional 
domains are studied with the same research questions and – as far as possible – the 
same methods.

Moreover, not only the first research avenue, but also the other two avenues call 
for within-subject designs using multimodal data – using either qualitative, quanti-
tative or mixed methods approaches – as the new standard. However, analysing data 
from multiple measurements of multiple sources and on various levels (individual, 
teams, organizations) is complex and it is easy to drawn in the wealth of analysis 
techniques (e.g., Järvelä et al., 2019; Molenaar, 2014). Therefore, our third recom-
mendation is to start collaborating with experts in for example data cleaning, data 
processing and visualization techniques by designing joint projects that serve 
research interests for all parties.
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Our fourth and final recommendation is to start collaborating with the industry to 
develop apps, digital learning environments and other tools to facilitate employees 
in improving their self-regulation, their learning and performance. Many tools are 
already available, but often focus on a single aspect of work or learning and fre-
quently lack solid grounding in theories on SRpL. For example, a risk might be that 
these tools take over the regulation of the learner and provide fixed support, instead 
of scaffolding the process of SRpL.  As this type of collaboration might also be 
complicated because of different interests, intellectual property conflicts, etc., we 
recommend researchers to first explore to what extent existing free tools can already 
be used to support employees’ SRpL. Exemplary is the work of Ley et al. (2014) 
and how they used existing tools such as Evernote (https://evernote.com) to start 
designing a way to scale informal learning. Another advantage of this approach is 
that after conducting studies with existing tools (that do not eat half of the research 
budget) a much more profound idea of the design requirements of a more custom-
ized tool to support SRpL can be obtained.

Concluding, the past two decades of research on self-regulation of professional 
learning consisted of mainly descriptive and exploratory research, which resulted in 
various conceptualizations and insights in influencing factors. To answer the press-
ing call for insights in how to support SRpL in the daily work context, we need more 
understanding of the temporal aspects of the process of SRpL – including social 
regulation of professional learning – as it unfolds in individual and collaborative 
settings. In line with the ideas of the third wave of measuring SRL (Panadero et al., 
2016), measuring and intervening can go hand in hand, resulting in studies that give 
insights in the process of SRL while also intervening in it. Therefore, the time is 
right to start designing and experimenting with tools to adaptively support SRpL in 
the daily work context. To achieve these goals, interdisciplinary collaboration is 
crucial. Altogether, by exploring these avenues for research, we have tried to iden-
tify some crucial building blocks for a new era of research on self-regulation of 
professional learning.
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Chapter 11
Social Influences on Team Learning

Dominik Froehlich and Katerina Bohle Carbonell

Abstract In this chapter, we take the perspective of complex systems to derive a 
definition of teams and hence team learning. In this definition, we can see at least 
three levels: the macro-level system in which the team is embedded in (e.g., the 
wider organizational network), the meso-level of the team as an entity itself, and the 
individual, interdependent members to that team at the micro level. We discuss theo-
retical notions of social influence exerted at these three levels of teams and team 
learning based on network theory. This then is fed into a methodological discussion 
that aims to distill ways to consider the identified social influences when doing team 
learning research.

Keywords Social influences · Social networks · Team · Team learning

11.1  Introduction

Interest in team learning and team learning research has surged during the last two 
decades. Since the increasing complexity of the world and its technologies makes it 
impossible for individuals to stay on top of everything (Jones, 2009), the team 
emerged as a central entity for organizational success. Here, we define a team as “a 
collection of individuals who are interdependent in their tasks, who share responsi-
bility for outcomes, who see themselves and who are seen by others as an intact 
social entity embedded in one or more larger social systems” (Cohen & Bailey, 
1997, p. 241). But what does it take for such a complex entity/collection of individu-
als to learn? Team learning is a multifaceted phenomenon. There are a host of 
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factors that boost or block it: team regulatory focus (Li et al., 2018), available “dia-
logical space” and consistent mental models amongst team members (Decuyper 
et al., 2010; Runhaar et al., 2014; Santos et al., 2015), conflicts (Van Woerkom & 
Sanders, 2010; Van Woerkom & Van Engen, 2009), team members’ learning behav-
iors (Gerber et al., 1995; Smyth & Perkins, 2011), leadership (Raes et al., 2013; 
Schaubroeck et  al., 2016), and aspects of culture and climate (Post, 2012), to 
name a few.

We define team learning as the interactive social processes team members engage 
in to create and develop a shared understanding of a task and create a shared team 
product. For this reason, team learning is a social activity—this makes processes of 
social influence especially prevalent and important. Social influences are processes 
within a team that influence the spread and depth of interaction between team mem-
bers. Previous research has predominantly dealt with teams as singular entities com-
posed of team members and their attributes. In this approach, a team becomes the 
average team member. Here, we problematize this approach and instead argue for 
using the approach of relational demography (Tsui & O’Reilly, 1989) to study team 
learning. Both the individual team members and their relationships with each other 
are elements worth investigating to understand the team at the higher level.

In this chapter, we explore how social factors influence team learning at various 
levels. For this, we first define teams and team learning in greater detail. We then 
present theoretically derived notions of how social factors play a role in team learn-
ing. Since the definition of teams presented above presents teams as a complex, 
multifaceted construct, we have the discussion of social influences at three distin-
guishable levels of analysis. Last, we translate these theoretical notions also in 
methodological thoughts and hints.

11.2  Background

Before we can discuss how social influence is exerted in relation to team learning, 
we need to define both teams and teams learning in greater detail. We will first 
describe the main characteristics of teams. From there, we use a complex systems 
perspective to arrive at a definition that will be useful for the rest of this chapter. In 
the next section, social influences and their relationships with team learning are then 
introduced.

A team is a group of two or more people who work on a common task with 
shared responsibility (Hackman, 1987) and one or more shared goals (Kozlowski & 
Bell, 2001). This requires team members to interact with each other as their work-
flows, goals, and outcomes are interdependent. Indeed, interdependence, the degree 
to which team members depend on each other to carry out their tasks (Pennington 
& Hastie, 1993), is another team-level characteristic. Teams are also characterized 
by the distribution of decision-making authority and membership boundaries. As an 
example, we are going to compare illustrative, exemplary medical teams (Bohle 
Carbonell et al., 2020), restaurant kitchen teams (Bouty & Gomez, 2010, 2013), and 
Open Source developer teams (Crowston & Howison, 2005). Medical teams and 
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restaurant teams are usually marked by centralized decision-making. There is only 
one person who has the (formal) power to make decisions and clear procedures need 
to be followed. But the workflow in surgery teams is more interdependent and less 
sequential than in a kitchen. Team members may come in and leave throughout a 
surgery, but everyone is providing input on the patient’s health. In the Open Source 
developer teams, contributions are voluntary and leadership, too, is self-selected. 
Decision-making will be less centralized and the workflow will be less sequential 
than in a kitchen, as software components can influence each other.

Until now, we have considered a team as one closed entity. However, a team is 
more complex and nuanced than that as it is composed of several team members. 
Consider the house in which you are living. It is one house and may be understood 
as one entity. However, your house has several rooms. So your house is more com-
plex than just a single entity. If a room becomes dysfunctional (e.g., a burned-down 
kitchen), your house and its function—and its value to you—changes. The same 
thing occurs in teams: If team members or their function change, the team changes. 
So it is necessary to adopt a complex systems perspective (Decuyper et al., 2010; 
Von Bertallanffy, 1968). By adopting such a perspective, we acknowledge the 
dynamic, adaptive, and emergent properties of teams (Kolba et al., 2016). A team is 
composed of interconnected and interdependent sub-systems, namely the team 
members and the relationships they form among each other. Following Decuyper 
et al. (2010), we adopt a definition of teams consistent with a complex systems per-
spective: “A team is a collection of individuals who are interdependent in their 
tasks, who share responsibility for outcomes, who see themselves and who are seen 
by others as an intact social entity embedded in one or more larger social systems” 
(Cohen & Bailey, 1997, p. 241). Consequentially, while a team is an entity by itself, 
understanding what occurs at the team level requires investigating the individual 
components (team members’ characteristics) and the relationship between the indi-
vidual components (Monge & Contractor, 2003).

We have defined teams using a complex systems perspective. In line with this, 
team learning is a process that occurs at an individual level, between individuals, 
and at the team level. Team learning cannot be understood without considering the 
context in which it occurs, and the interactions between the elements that co-exists 
within the context (Szell & Thurner, 2010). In its most basic form, team learning 
could be defined as learning that occurs at the team level when the team is changing 
what they do or how they do it (Edmondson et al., 2008) to achieve their team goal 
more effectively. This definition of team learning views the team as a unit, disre-
garding the team members and their interactions. The action, changes in what and 
how the team is accomplishing its goal, is attributed to the team as an entity. 
However, the problem with this definition is that a team itself is not able to act. 
Therefore, other definitions of team learning mention the shared experience of team 
members leading to a change in the team’s collective level of knowledge and skills 
(Ellis et al., 2003), the activities team members engage in to acquire, refine, share, 
and combine task-relevant knowledge (Argote et  al., 1999), and the collective 
acquisition, combination, andcreation of knowledge (Argote, 1999). The common 
aspect of these different definitions of team learning is the acknowledgement that 
individuals engage in the learning activity through the acquisition of knowledge and 
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skills, and that these are shared with other team members (Ellis et al., 2003). Hence, 
we define team learning as team members’ acquisition of knowledge and skills and 
the later sharing with other team members. The level of team learning hence depends 
not only on how much an individual learns, but also on how widely this learning 
being shared with other team members. The level of team learning thus depends on 
social forces which shape the interaction among team members and between team 
members and other members of the wider organizational network. These influences 
will be discussed in the next section.

Noticeable from these various definitions is that team learning can be defined as 
an outcome or as a process. We posit that regardless if team learning is the outcome 
of and activity or the activity itself, social factors influence the magnitude of team 
learning. This position is slightly artificial as social processes can be understood, 
from a process perspective, as learning (Decuyper et al., 2010). Hence, learning can 
be viewed as a social process that is influenced by other social processes. To further 
expand on and explain our position, we view (1) team learning as activities that lead 
to a change in team performance, (2) the source of activities is the interaction 
between individuals, (3) the pattern of dyadic interactions influences the magnitude 
of team learning, and (4) social factors influence what pattern of dyadic interaction 
emerge in a team.

Social influences refer to the cognitive and behavioral relationships between 
team members. On the cognitive level, social influences exists in team members’ 
minds and the cognitive social networks each individual team member develops and 
maintains for their team. A cognitive social network is a mental model team mem-
bers have about their team members’ abilities and roles in the team (Krackhardt, 
1987). The overlap, or agreement, between individual team members’ cognitive 
social network influences the magnitude of team learning. Behavioral relationships 
refer to the magnitude of interaction between each pair of team member and the 
resulting pattern from these pairs of relationships. Thus, while interaction happens 
only between two team members, this interaction influences how other team mem-
bers interact with each other. It is also possible that a team member interacts with no 
one specific, for example, when a question is asked to everybody (Gibson, 2003). 
These types of behavioral interactions also influence team learning, as someone 
should be continuing the conversation.

11.3  Theoretical Notions of Social Influences 
on Team Learning

We have taken the perspective of complex systems to derive a definition of teams 
and hence team learning. In this definition we can see at least three levels: the 
macro-level system in which the team is embedded in (e.g., the wider organizational 
network), the meso-level of the team as an entity itself, and the individual, interde-
pendent members to that team at the micro level. Figure 11.1 shows the different 
levels. All actors and all relationships present in Fig. 11.1 could be considered the 
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macro-level, which may depict one single organizational entity. The two highlighted 
areas show team entities on the meso-level within that macro-level organization. It 
is important to note that this also includes the relationships (the lines between the 
actors). Last, on the micro-level, each individual actor may be considered.

Each level has its own set of attributes. For instance, a team, although to a large 
part made up by the entities on the lower level—the individual actors and their rela-
tionships—also has attributes on its own, such as a team name and characteristics 
that describe the interaction between team members. In the same manner, a macro- 
level organization comprises micro-level actors (and meso-level teams), but also has 
attributes on its own which describe the organization and the interaction between 
members of the organization.

It is important to recognize the social aspect of each of the levels: each of the 
levels is defined though the different actors and relationships between actors that are 
active on a particular level. In line with this, we will turn to social network theory 
(Borgatti & Halgin, 2011; Monge & Contractor, 2003) to inform the subsequent 
argumentation. Social network theory uses the characteristics of individuals, and the 
pattern of relationships they form with each other, to explain social phenomena.

To understand social influences on team learning, we now turn to each of these 
levels to determine how social influence is being exerted. It is also important to 
recognize that non-relationship-based factors are relevant at each of these levels (cf. 
Contractor & Monge, 2003). These include, for example, individuals’ motivations 
or learning ability (micro level), their propensity to interact with other people and 
their communication skills (meso level), or wider cultural factors that influence 
group norms, such as team climate (BinZhao, in this volume) or, at the macro level, 
the organizational climate (Froehlich et  al., 2014b). But these non-relationship- 
based factors will not be part of this discussion.

Fig. 11.1 The individual, the team, the wider network
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11.3.1  Social Influences at the Micro Level

On the micro level, we focus on the individual team members, including their posi-
tion in the team; we consider influences at the level of individual team members. 
These are attributes that the team members bring to the team, and are considered 
input factors in the traditional input-process-output model of team processes 
(Hackman, 1987). One of the key characteristics that individuals bring to a team is 
their domain expertise and their level of proficiency. While this may be considered 
a non-relational construct, it is important to consider the relational aspect of it. 
Often, teams are constructed so that no single individual is able to complete the task 
alone. Hence, the expertise of team members is a criterion for membership in a team 
and for the division of labor among the team‘s members. Expertise awareness and 
recognition is a cognitive process that influences information exchange among team 
members. This has been the focus of research on transactive memory systems. A 
transactive memory system is a cognitive map that team members have that contains 
two pieces of information: information about who knows what in the team and 
information rating the quality and accessibility of team members (Wegner, 1995). 
Transactive memory system are one of the cognitive social structures team members 
develop (Monge & Contractor, 2003).

When information is requested from someone, team members will remember the 
quality of the answer. If the answer was of satisfactory quality, the person will get 
further requests for information within the same domain. This feedback loop of 
information request and giving high quality answers will lead to further specializa-
tion in the areas in which someone receives many information requests (Palazzolo 
et al., 2006), even if this area might not have been one of their areas of expertise 
when they first started working in a team. Information exchange, in general, and 
asking others for information, in particular, increases members’ level of expertise. 
The possession of specific individual attributes, that is, domain expertise, thus drives 
the presence or absence of relationships among team members and hence influences 
team learning.

It is important to note that it is often perceived expertise that influences informa-
tion exchange and not self-reported expertise (e.g., Palazzolo, 2005). This percep-
tion can shape the level of specialization of team members; as team members 
specialize in particular areas they receive many information requests (as outlined 
above). This effect can happen within intact teams, but is especially prone to occur 
when a team‘s composition is changing. The old team members rely on the past 
distribution of expertise, not considering how the new team member(s) are different 
from those who have left (Lewis, 2004). Consequently, new team members might 
possess greater expertise in certain areas than existing team members, however, due 
to a fixed expertise distribution are forced to specialize in a new domain. In such 
cases, team members might have to change their level of expertise to adapt their 
knowledge to their task and the information requests they receive. Consequently, 
knowledge of individuals can change (individual learning) or the team may develop 
new interaction patterns to adapt to the new team composition (team learning).
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Social capital theory (Nahapiet & Ghoshal, 1998) argues that networks of rela-
tionships are the basis for accessing valuable resources, which can impact the learn-
ing process in teams. Social capital is thus a function of the network, which consist 
of interactions between the members of the network (Bourdieu, 1986). Social capi-
tal can be utilized on the individual, team and organizational levels (Lin et  al., 
2001). The benefit of social capital for learning lies in the connections between 
individuals. Every relationship an individual has provides an opportunity for access-
ing and exchanging resources, knowledge, time, money, direct connection, and even 
further, the connections of one’s connections. In this sense, social capital as a source 
for learning extends beyond one’s immediate relationships and includes individuals 
with whom someone does not have a direct relationship. The social capital someone 
holds also changes. Life events, such as a new job or moving to a different city, cre-
ate new relationships while old relationships might disappear and thus changes 
one’s social capital. Also, within an existing set of connections it is possible to gain 
social status or reputation within the network (Bourdieu, 1986; Burt, 1992; 
Froehlich, 2018).

Social capital does not automatically lead to learning. Adler and Kwon (2002) 
explain that goodwill is necessary for social capital to translate into learning gains, 
meaning that two parties need to be willing to engage in an exchange of resources. 
This is the foundation of (social) exchange theory (Emerson, 1976), which argues 
that any type of transaction between two people is based on the implicit understand-
ing that an act of giving will be reciprocated in the future. Hence, it is not possible 
to only receive; in some way, the knowledge gained from one’s connections must be 
repaid. This implies that someone who has received knowledge from another person 
also needs to be give knowledge, or another resource, to a member of the same 
network.

11.3.2  Social Influences on the Meso Level

On the meso level, we focus on individuals‘embeddedness in social relationships 
towards other individuals within the same team. Learning often is a social process; 
it involves more than just one person (Froehlich et al., 2014a, 2015a, b, 2017). So it 
is also important to recognize social influences on the meso level, where we con-
sider factors that transcend the attributes of a single individual and also study a team 
member’s relationship or exchange with other team members. We discuss three 
important social concepts and theories: reciprocity, balance, and homophily.

Reciprocity focuses on the mutuality of exchange. Technically, this means that 
the ties between two nodes go into both directions. Many types of relationships tend 
to be reciprocal (Gouldner, 1960). For instance, friendship and other close emo-
tional relationships are often based on reciprocity. Other relationships, for example, 
advice-seeking relationships, are rather complementary and not reciprocal 
(Fuhse, 2016).
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Reciprocity is an interesting feature in terms of the social influences within 
teams, as we can see reciprocity as a proxy for equality and stability (cf. Hanneman 
& Riddle, 2011). Networks marked by inequality and hence instability, however, 
may be ineffective in providing the structures needed for team learning processes. 
In this respect, the underlying attributes may be relevant to this discussion, as they 
often promote (or hinder) the existence of (reciprocal) ties. For instance, one well- 
researched phenomenon is homophily or similarity-attraction, the tendency of peo-
ple to be attracted to similar others based on demographic information (Frieling & 
Froehlich, 2017; McPherson et al., 2001). There are also more latent categories such 
as values (Froehlich & Messmann, 2017; Harwood & Froehlich, 2017). Additionally, 
there are previous learning instances in a dyadic relationship. If one person had 
asked a colleague for help once, the colleague might at one point be able to return 
the favor (Froehlich & Gegenfurtner, 2019). Or, to put it differently, learning rela-
tionships may be reciprocal, as argued by social exchange theory (Cropanzano, 
2005; Emerson, 1976).

The quality of learning relationships may not be attributed to one person alone. 
Either of the two parties involved in a learning relationship could have learning 
relationships with third parties. These other learning relationships may have an 
influence on the focal relationship. For instance, person A may request information 
from person B, but if person B had not previously received the information from 
person C the request could not be answered. Thus, studying a group of three people, 
a triad, and their ability and willingness to form a complete structure connecting all 
three individuals and their transitivity adds important information to the analysis 
(Louch, 2000). When considering the mental model team members build about their 
task, a closed triad is often beneficial as each member of the team connects to the 
others, and thus trust and information is shared among members of the triad. 
Transitive triads lead to a better-developed transactive memory system and team 
performance (Lee et al., 2014), thanks to the third team member’s coordination of 
the action and information flow (Obstfeld, 2005).

Individuals’ attributes are important at the meso level, too. Team research has a 
long tradition of studying the influences of diversity on aspects of team performance 
(Buyl et al., 2011; Cady & Valentine, 1999; Horwitz & Horwitz, 2007; Kearney 
et al., 2009; Stahl et al., 2010). In this chapter, we do not intend to discuss these 
(inconclusive) findings. Instead, we set out to focus on one specific social theory 
that explains some of these findings: homophily (McPherson et al., 2001). The ten-
dency of individuals to connect with others that are similar in terms of easily observ-
able attributes such as gender or age is well document across fields and contexts 
(Frieling & Froehlich, 2017; Froehlich & Messmann, 2017; Golub & Jackson, 
2012; Ibarra, 1992; Stehlé et al., 2013; Wright, 2000). Importantly, similarity attrac-
tion extends beyond easily observable, physical attributes. Value homophily, the 
tendency to connect with individuals with whom some latent value is shared, is 
another importance social influence on the meso level (Lazarsfeld & Merton, 1954). 
In their meta-review, Mesmer-Magnus and DeChurch (2009) report higher levels of 
information sharing in teams with similar team members, and that more information 
is shared when team members possess similar information. This effect can be 
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explained by social identity theory (Tajfel, 1974). According to this theory, indi-
viduals are perceived to belong to specific social groups. This membership, which 
only exists at a mental level, drives individuals to adopt norms and values favored 
by the social group. Additionally, individuals develop a preference for interacting 
with other group members and attach greater value to their contributions and the 
information they provide (Thomas-Hunt et al., 2003). However, this preference can 
be diminished through contact with members from other groups. According to the 
contact hypothesis (Gaertner et  al., 1996), members from different groups who 
share the same work or goals, and hence have to interact, will re-categorize each 
other. This re-categorization changes who is considered to be an in- or outgroup 
member and thus leads to more frequent inter-group communication links. In social 
network terms, this implies that relationships are not just formed among similar 
team members (homophily theory; McPherson et  al., 2001), but also between 
groups. This could lead to a more denser, and cohesive, network.

In conclusion, the effects of homophily are widespread (Monge & Contractor, 
2003); similarity-attraction is an important perspective to consider when studying 
social influences on team learning. For more information on meso level processes, 
see the chapter by Endedijk (in this volume).

11.3.3  Social Influences at the Macro Level

The macro level is concerned with broad-scale influences such as the network prop-
erties of the organization or the team. We will discuss the different processes of 
social influence at each of these (interrelated) levels. Any learning that occurs in a 
group is also influenced by macro level properties. These properties encompass 
aspects of the environment in which a network is embedded. These could be, for 
instance, characteristics of the task or physical features of the workplace.

One macro level property is how task information is distributed among the team 
members. This refers to the distribution of operational information necessary to 
complete the task. To achieve one end, all team members could possess some infor-
mation about how to complete the task and who is actually in the team (low central-
ization). This is beneficial for tasks which require a diversity of information. When 
coordination is of utmost importance, such as in action teams like emergency care 
teams, it is better for one team member to possess all the information about exper-
tise and distribution in the team (high centralization). In global support teams, the 
same policies and guidelines need to be applied in various regional units. In this 
case, every team member possesses a complete set of information, and teams will 
benefit from low levels of centralization (Mell et al., 2013).

Network coevolution occurs when one form of interaction (e.g., a work-related 
interaction) influences interaction of another form (e.g., friendship). In this case, the 
strength of one network influences the strength of the relationships in the other net-
work. Su et al. (2010) analyzed two types of information-sharing networks: asking 
for information and giving information to someone without being asked. Both are 
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information exchange networks. However, the trigger for exchanging information is 
different. Therefore, the network metrics of centrality and density also differ. 
Additionally, these networks evolve differently over time and their changes are 
driven by different variables (Bohle Carbonell et al., 2016). For team learning, this 
implies that any growth that could be gained from one information exchange net-
work can be leveraged or hampered due to another network.

An increasing number of studies discuss how specific social network metrics 
influence learning. This is often conducted in online courses using interaction 
among students in discussion forums. For example, Hernández-García et al. (2015) 
reports that, in general, there seems to be a moderate relationship between centrality 
(the degree to which a person is connected to many other people in the network) and 
academic performance. However, when this relationship is analyzed on a class 
level, inconsistent results are found. This is somewhat in line with the work by 
Romero et al. (2013), who looked at a larger set of social network metrics and their 
relation to academic performance. He also reports a positive relationship between 
centrality and academic performance.

Network density measures the level of cohesion in a group. The more team mem-
bers interact with each other, the higher the potential for learning as information 
passes between each team member. Density is a macro level measure that captures 
how many of the potential interactions are realized. High density indicates that all 
team members are talking with each other. With increasing numbers of interactions 
among team members, the level of density increases. However, the larger teams 
become, the less likely it is for density to be high, as it will cost team members too 
much time and energy for everybody to have meaningful interactions with the other 
members (De Laat et al., 2007).

When focusing on social network metrics that describe the structure of the com-
plete network and not solely position of individuals, a logical assumption is that the 
level of interaction, hence density, should influence team learning. If team learning 
is viewed from a behavioral perspective and equated with information sharing and 
meaning making, measuring the communication networks in a team should be an 
acceptable proxy for measuring how much information is shared among team mem-
bers, and thus provide an indication of team learning. Following this reasoning, if 
there is a higher the level of density in a team, the level of team learning would also 
be higher. Unfortunately, it is not possible to simply equate high density with high 
levels of team learning. It is necessary to determine the sources of interaction. For 
example, a common problem with teams is that more shared information is 
exchanged than unique information (Mesmer-Magnus & Dechurch, 2009). In addi-
tion, team members interact with each other for various reasons (Cross & Sproull, 
2004). Based on this, density remains a (rather weak) proxy for team learning—its 
meaning depends on the data collection methods.

D. Froehlich and K. B. Carbonell



249

11.4  Methodological Thoughts on the Studying Social 
Influences on Team Learning

In this chapter, we have discussed an array of social influences that are relevant to 
team learning research on several levels. Subsequently, an important question to be 
answered is how this list of social influences can be considered when doing team 
learning research. To tackle this question in a broad manner, we will now discuss 
two important approaches to team learning research that have been used in past 
research: the demography approach and the relational approach. In the demography 
approach, we consider the team as one “mass” of individuals that has certain char-
acteristics: size, the sum of its expertise, the sum of its interaction within the team, 
diversity metrics, etc. In this approach, the team becomes the average of the team 
members. This also means that the different levels of the multi-layered team learn-
ing phenomenon outlined above are collapsed into one. No interrelations may be 
studied. While researchers acknowledge the dynamic nature of teams and the differ-
ent way to aggregate individual level data to the team level, the argument we are 
making is that the demographic approach does not consider that a team consists of 
a number of individuals, their relationships, and the variance between team mem-
bers’ characteristics and relationships (Cronin et al., 2011; Harrison & Klein, 2007; 
Kozlowski & Klein, 2000).

In the relational approach, which in this case is synonymous with the relational 
demography approach (Tsui & O’Reilly, 1989) or social network analytic approach 
(Froehlich & Brouwer, 2021; Hytonen and Van Waes, in this volume), we consider 
the individual team members, their individual relationships, and their interactions as 
the elements to be simultaneously investigated to understand the team. Hence, to 
develop our understanding about team learning, it is helpful to consider variables 
and relationships at several levels within one study.

Also, a decision must be made about the methodological framework to be used 
and ensure that it is able to capture both social influences and team learning pro-
cesses and outcomes, all of which are highly latent concepts. Given the mutual 
dependence of team members in terms of their learning, it is our conviction that the 
data needs to be treated as dyadic data, as it is done within the framework of social 
network analysis, amongst others. In this regard, the multi-theoretical multilevel 
framework proposed by Monge and Contractor (2003) provides insights into how 
multiple theories can be used in one study to make sense of multiple social influ-
ences exerting influences on variables at various levels in a team. It must be stressed 
that this does not mean cherry-picking variables and theories. Monge and Contractor 
(2003) provide several fundamental and long established social influences which 
explain the formation of social network structure. For example, homophily theory 
explains the existence of relationships based on the attributes of individuals, whereas 
(social) exchange theory clarifies how dyadic relationships are formed based on 
prior interactions. Such approaches to studying team learning can help to shed light 
on inconsistent results by providing a richer analysis of team learning.
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In a similar vein, for gaining understanding of a complex relationship such as the 
one between team learning and various social forces, taking a single methodological 
approach may be limiting. Just like Monge and Contractor’s (2003) proposition to 
include multiple explanations and multiple theories, different methodological 
approaches are necessary to understand complex constructs in their many facets. 
Specifically, relational quantitative data is a tremendous help when it comes to iden-
tifying patterns, structures, and positions. At the same time, however, qualitative 
relational methods excel when it comes to giving meaning to relationships or han-
dling (day-to-day) fluctuations in the intensity of relationships (Crossley, 2010; 
Froehlich et al., 2020a). This suggests the use of mixed methodologies (Johnson & 
Onwuegbuzie, 2004; Schoonenboom et  al., 2018) when studying team learning 
empirically; or, more specifically, mixed methods social network analysis 
(Domínguez & Hollstein, 2014; Froehlich et al., 2020b).
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Chapter 12
Knowledge Creation in Teacher Teams

Crina Damşa

Abstract In a changing work landscape, teamwork and team learning often rep-
resent strategies to engage ill-structured or sizable projects that require sophisti-
cated solutions, which individual professionals alone may not be able to provide. 
Creating knowledge in teams implies that team members are acting jointly to 
generate new ideas and materialize these into artefacts or practices that can have 
instrumental value for the team’s work and learning. This chapter advances 
understanding of the epistemic nature of teamwork by university teachers. It 
does so by examining and further developing conceptualizations of collaborative 
knowledge creation and by examining empirically, discussing and illustrating 
the way knowledge is created in a team of teachers who worked collaboratively 
on curricular innovation over the period of an academic year. The chapter ana-
lyzes mechanisms of collaboratively generating new ideas and knowledge and 
teachers’ teamwork on shared knowledge artefacts – new curriculum elements, 
which serve both as focus of their epistemic inquiry and as mediating tools for 
improving and innovating their teaching. Dialogical action and jointly developed 
material, together with awareness of complexities and constant adjustment to 
team dynamics are recommendations for professionals engaging in team work. 
The chapter proposes a conceptual framework for knowledge creation in teams, 
and reflects on the importance of collaborative knowledge work in professional 
contexts where ill-structured problems require joint efforts and complex 
solutions.
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12.1  Introduction

Knowledge is a pervasive feature of contemporary society. Therefore, mobilising 
and creating new knowledge has become increasingly relevant, as the need to 
address complex problems suffusing professional, academic, and educational con-
texts has become increasingly more acute. These problems, which are often 
‘wicked’, that is,  amorphous, ambiguous, and contradictory (Farrell & Hooker, 
2013; Jordan et al., 2014), arise at both the societal and the ‘work floor’ level. An 
example from the educational context is the increased diversity of the student popu-
lation in higher education due to globalisation, which requires solutions at the sys-
temic level, as well as locally, at the curriculum level and in the way teaching is 
delivered. In such situations, standard work procedures and solutions or invoked, 
existing knowledge is no longer suitable or sufficient. A ‘knowledge turn’ (Nerland 
& Jensen, 2012) is, thus, paramount as knowledge creation or production becomes 
one of the purposes of professional work. Ways of working that are specific to aca-
demic practice and innovation environments, especially the creation of new knowl-
edge and knowledge solutions, are ‘spilling over’ into professional contexts. This 
implies that professional work and learning also gain new dimensions, which 
involve non-linear practices of knowledge creation in local, specific situations and 
diverse learning modes to serve these rather ‘decentralised’ activity landscapes 
(Knorr Cetina & Reichmann, 2015). Knowledge is no longer only invoked; it has 
become the purpose of work and local practice.

In this changing, knowledge-laden landscape, teamwork and team learning are 
strategies applied to ill-structured or sizeable projects that require new or sophisti-
cated solutions that individual professionals may not be able to provide (Bronstein, 
2003). These strategies have the potential to create environments that facilitate indi-
vidual and collective knowledge and competence expression and adoption, as well 
as provide solutions or advance practice (Meyer & Lees, 2013). Creating knowl-
edge in teams implies that team members are acting jointly to generate new ideas 
and inputs of an epistemic nature and materialise them into artefacts or practices of 
instrumental value in the team’s work and learning (Damşa, 2014). An interesting 
challenge for researchers is to understand the mechanisms of collaborative knowl-
edge creation and how these may contribute to team productivity and learning. 
Although it is acknowledged as important, few studies of teamwork have focused on 
this knowledge creation dimension.

Teamwork has been studied in several contexts, including the workplace, organ-
isations, and education (e.g., Edmondson & Harvey, 2018; Hu & Randel, 2014; 
O’Neill & Salas, 2018), and from multiple angles. A large body of work has focused 
on team functioning and performance, with an emphasis on team effectiveness (e.g., 
Kozlowski & Ilgen, 2006; Rico et al., 2018; Salas et al., 2017), team composition 
and functioning (e.g., Chiocchio & Hobbs, 2015; Halvorsen, 2013), or factors influ-
encing team functioning and decision making. Psychological factors have been 
extensively examined, mostly using a framework highlighting cognitive factors and 
their influence on team performance (e.g., Cooke et  al., 2013; Mesmer-Magnus 
et al., 2017; Salas & Fiore, 2004). Psychological safety or team cohesion has also 
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been explored to understand the framing conditions of team activity (e.g., Greer, 
2012; Van den Bossche et al., 2006). In more recent years, research has focused 
especially on social processes in teamwork, examining it through various interpreta-
tive lenses using different methodologies. Studies building on social capital theories 
primarily employ social network analysis to reveal the nature of teams’ social ties 
and ways to access information or build connections (e.g., Croker et  al., 2012; 
Froehlich & Messmann, 2019). A more recent wave of research inspired by socio-
cultural, sociomaterial, and sociology of knowledge led to studies of collaborative 
work that focuses on social interaction in teams (e.g., Kvarnström et  al., 2018; 
McMurtry et  al., 2016; Nerland & Damşa, 2019). Such studies expose the way 
teams capitalise, at the micro-level, on intellectual, social, digital-material or tech-
nological resources available in their environment. The latter studies touch upon the 
way knowledge is involved in team activities, but the focus is not on the ways in 
which the team engages in creating new ideas, solutions, and artefacts.

This chapter addresses the need for a better understanding of collaborative 
knowledge creation in teams in two ways. First, it aims to advance our understand-
ing of the epistemic nature of teamwork and conceptualisations of collaborative 
knowledge creation with the potential to shed light on mechanisms and dimensions 
of the processes taking place in teams. Conceptual models focusing on processes 
involved in generating knowledge emphasise different aspects of these processes; 
thus, an integrative overview that distils the most relevant mechanisms or dimen-
sions is needed. Second, the current work aims to combines conceptualisations and 
an empirical examination of teamwork to provide theory-grounded interpretations 
of how knowledge creation unfolds and an illustration of possible methodological 
approaches when attempting to study knowledge creation in teams. The chapter 
addresses these aims by discussing and illustrating the ways knowledge is created 
in a team of academic teachers who worked collaboratively on curricular innovation 
over the period of an academic year. The chapter examines mechanisms of collab-
oratively generating new ideas and knowledge from an individual and collective 
perspective by examining teachers’ teamwork in the creation of shared knowledge 
artefacts, which serve as both the focus of their epistemic inquiry and as mediating 
tools for improving and innovating their teaching. The chapter proposes a concep-
tual framework for knowledge creation in teams and applies it to interpreting knowl-
edge co-creation work (i.e., team dialogues and products, as well as the teachers’ 
reflections regarding the team and their collaborative efforts). The chapter builds on 
insight emerging from these interpretations to reflect on the importance of research 
on collaborative knowledge work and the implications for how such research 
insights can be employed productively in professional work and learning.

12.2  Models Underlying Knowledge Construction in Teams

Research concerned with learning and knowledge work has, in the past decade, 
undergone a major epistemological shift that emphasises knowledge as being cre-
ated, as opposed to simply being absorbed in a mechanistic manner (e.g., by 
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memorisation). This shift brought about new concepts and models, as well as the 
need to better understand not only the way knowledge is manipulated and used but 
also how new knowledge is generated in collaborative work. Collaborative team or 
group work has been explored in a variety of studies, resulting in the generation of 
conceptual models illustrating different facets of this process.

The knowledge creation metaphor, initially proposed and elaborated on by 
Finnish researchers (Paavola et al., 2004; Paavola & Hakkarainen, 2005), is among 
the most relevant models conceptualising work involving knowledge. It explicitly 
addresses the creation of knowledge in collaboration, in small groups of people/
learners, and the materialisation of created knowledge into concrete output. 
Collaborative knowledge creation is defined as a specific type of learning and work; 
it is intentional in nature and directed toward delivering a knowledge product (i.e., 
an intellectual output, service, or technology). The core idea behind the knowledge 
creation metaphor is that participation in (social) activities benefits cognitive pro-
cesses, and it strongly emphasises the aspect of collaboration around shared objects 
of activity (Paavola et al., 2004). It builds on the essential tenets of the three models 
of learning and innovation. The model of (a) knowledge building characterises 
human experts as constantly striving to advance beyond present knowledge, while 
(b) expansive learning is a continual striving to shift from ‘reactive forms of learn-
ing’ to qualitative changes in activity systems, and (c) Nonaka and Takeuchi’s 
model of active knowledge creation focuses on knowledge per se. The knowledge 
creation metaphor proposes that knowledge work and learning do not focus on the 
interaction between people but on specific objects of activity being systematically 
developed within these communities. In workplace learning, it has been examined 
and shown to concentrate on interaction through these common objects (e.g., con-
cepts, artefacts, products, and practices) of activity, not just between people or 
between people and the environment (e.g., Børte & Nerland, 2010; Karlgren, 2012; 
Solevåg & Karlgren, 2016). In the educational context, empirical studies have 
examined the implementation of the model in higher and secondary education. 
Findings show specifically how collaborative processes involving knowledge cre-
ation require appropriate design and guidance, as students are learning how to col-
laborate and how to generate knowledge at the same time (Damşa, 2014; Damşa & 
Nerland, 2016; Damşa & Ludvigsen, 2016; Damşa & Muukkonen, 2020; 
Muukkonen et al., 2019; Lakkala et al., 2015; Spence, 2020).

The knowledge building model (Bereiter, 2002; Scardamalia & Bereiter, 2006) 
highlights learning through work with new ideas, which may model experts’ work 
and usually takes place as problem-solving. It emerged from observations showing 
work at the edge of one’s competence and seeking collective knowledge advance-
ment beyond individual learning. The model criticises theories of learning wherein 
learning is viewed as an accumulation of information ready-made for the human 
mind—the mind being understood as a container or archive of knowledge (Bereiter, 
2002). Instead, it proposes knowledge building, which is collective work for advanc-
ing ideas that could, in turn, become solutions to problems and lead to the develop-
ment of conceptual artefacts (e.g., product plans, business strategies, marketing 
plans, theories, ideas, and models). In modern enterprises, knowledge is considered 
to consist of conceptual artefacts that can be systematically produced and developed 
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through collective discourse. For example, scientific research groups typically work 
with theories and models that may be understood as shared knowledge artefacts. 
The primary goal of members of an innovative community is not necessarily to 
learn something (i.e., to change or simply add to their own mental states) but to 
solve problems, originate new thoughts, and advance communal knowledge. 
Specifically, their goal is to create new knowledge. The model has been extensively 
applied to educational contexts, with the knowledge building principles being 
employed to support pupils’ exploration of phenomena and elaboration of newly 
developed ideas. Examining experts’ work (Russell, 2002) has shown how interpro-
fessional medical teams innovate their practices by using portfolios, as a shared 
artefact, through ideation and high-level reflections on professional knowledge and 
practice.

Essential in the effort to understand knowledge creation is Engeström’s model of 
expansive learning (Engeström, 2001, 2015). The model builds on principles of 
activity theory, according to which human beings live and act (e.g., learn or work) 
within a sociocultural context, and the notion that their behaviour cannot be under-
stood independently of this context (Engeström, 2001; Paavola & Miettinen, 2019). 
Learning and work that is associated with it are viewed as an ‘activity-producing 
activity’, which can lead to new knowledge or new forms of activities (Engeström, 
2001). Knowledge creation is addressed in the model in the form of new practices 
that emerge through achieving a collective zone of proximal development (Vygotsky, 
1978) by adopting the most advanced practices within a community as a goal to be 
pursued. The model operationalises these expansive and knowledge creation pro-
cesses through a cycle with seven stages in its ideal form. First, individual partici-
pants question and criticise certain existing practices, for example, management in 
an organisation (Haapasaari et al., 2016) or teachers’ reflective practices in a school 
(Engeström, 2008). Then, they analyse the situation, as well as the historical causes 
and empirical relations of the activity system, followed by engaging in modelling a 
new solution to the problematic situation. Next, they examine the new model by 
experimenting to determine whether it works, its potentialities, and its limitation 
and then implement the new model to explore practical actions and applications. 
Finally, they reflect on and evaluate the process and then engage in consolidating the 
new practice in its new form, based on knowledge gained in the process. Through 
this expansive cycle, in which the participants focus on reconceptualising their own 
activity, the activity is transformed, and forms of practice are created. This model is 
useful in relation to interventions involving the renewal of work practices and allows 
identifying activities that have knowledge creation potential.

Finally, a review study by Du Chatenier et al. (2009) synthesises ideas brought 
forward by various models and studies. In the knowledge creation process, knowl-
edge is viewed, for instance, as a commodity, a personal capability, or as something 
embedded in a (joint) action and context (Patriotta, 2003). In this synthesis, Du 
Chatenier departs from Nonaka and Takeuchi’s (1995) organisational knowledge 
creation framework, which emphasises an epistemological distinction between two 
kinds of knowledge, tacit and explicit. Explicit knowledge is easy to articulate and 
express formally in clear terms, while tacit knowledge is ‘personal knowledge 
embedded in individual experience’ (Nonaka & Takeuchi, 1995, p. viii). Although 
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people may find it difficult to conceptualise and reflect on new phenomena or com-
plex problems, they have a rich body of tacit knowledge that can support the devel-
opment of new insights. This can facilitate knowledge creation through a process of 
knowledge conversion involving the socialisation, externalisation, synthesising, and 
internalisation thereof. Before scaling up to the organisational level, the creation of 
new knowledge involves passing through several ‘ontological’ levels, including 
individual and group, where tacit knowledge is teased out for collective benefit 
(Ahn & Hong, 2019; Nonaka & Toyama, 2015). The integrative model by Du 
Chatenier poses that these different views are partly related to the aggregation level 
at which the collaborative knowledge creation process is described, which can 
express itself in different ways. In externalising and sharing, professionals verbal-
ise and share their (implicit) knowledge, information, and needs with other profes-
sionals, resulting in distributed knowledge. Interpreting and analysing involves 
professionals absorbing what they hear and interpret, and they analyse it by associ-
ating it with their own knowledge, resulting in different interpretations by different 
individuals, also referred to as decentralised knowledge. In negotiating and revis-
ing, professionals gather and order these different interpretations and build mutual 
understandings and meanings, and as a result, they sometimes need to revise their 
own way of thinking, resulting in shared knowledge. While combining and creating, 
professionals combine different knowledge bases and accumulate and create new 
ideas, resulting in co-created knowledge (e.g., an innovation goal, an action plan, 
new technologies, or ideas about how things can improve). Accordingly, knowledge 
is created in a process where two or more individuals switch between interactive 
stages and individual stages, resulting in different kinds of knowledge (i.e., knowl-
edge exclusive to the individuals and knowledge common within the group).

These models of knowledge creation, knowledge building, and the expansive 
learning framework highlight processes and activities considered the core of the 
knowledge creation process. The models allow us to identify (a) activities that are 
seen as central to teams’ collaborative work, (b) principles for team productivity in 
epistemic terms, and (c) considerations for how teamwork involving knowledge 
creation can be shaped and enhanced.

12.3  Dimensions and Mechanisms of Knowledge Creation 
in Teams

In the following subsections, a micro-level elaboration of the mechanisms that con-
stitute these processes is conducted by exploring three dimensions within which 
such processes are enacted: epistemic, interactional (or intersubjective), and objec-
tual (i.e., related to the way created knowledge is materialised into knowledge prod-
ucts or objects for use or further exploration). These dimensions are generic and 
entail mechanisms that are identifiable and cut across the conceptual models 
discussed.
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12.3.1  Epistemic Dimension

The notion of collaborative knowledge work has been foregrounded by research 
mainly within sociocultural and sociomaterial studies of work and learning, as well 
as studies of networked practice (e.g., Engeström, 2004; Fenwick & Nerland 2014; 
Knorr Cetina, 1999; Langemeyer et al., 2015). The common denominator in this 
research is the contextualisation of work and learning, with the context being epis-
temic, which means it is related to knowledge and cultural, social, or digital- material 
in nature. The epistemic cultures framework captures, to a large extent, the logic and 
arrangements through which knowledge comes into being or is circulated, 
approached, used, and applied in a particular domain/disciplinary field (Jensen, 
2007; Nerland & Jensen, 2012). Such epistemic cultures encompass both the 
generic, common characteristics of how knowledge is produced and used in the 
society and the distinctive features for each knowledge domain or professional area. 
An epistemic culture is constituted by its distinct heuristic practices and knowledge 
relations, such as instruments and configurations of people, resources, and strate-
gies. There is a mutually constituting relationship between these arrangements and 
mechanisms, as they work together to ‘make up how we know what we know’ 
(Knorr Cetina, 1999, Knorr Cetina & Reichmann, 2015). Knorr Cetina uncovers 
different ordering patterns and creation principles, which also incorporate different 
placements of the professional/learner, resting on communitarian mechanisms in 
the first case and individuation in the second.

From this perspective, professional practice and learning rests on a collective 
base of knowledge but will, at the same time, contribute to the development of this 
knowledge base through the ways knowledge is explored and performed, with team-
work being an instance thereof. Following this line of thought, professional knowl-
edge cultures can be regarded as collective frameworks (cf. Nerland, 2008) that both 
express themselves in certain practices and are made possible through the ways in 
which knowledge is organised and (collectively) engaged by individuals or groups. 
Furthermore, knowledge is something ‘real’, materialised, objectified, and sub-
jected to consensus. In the processes of materialisation and articulation, the princi-
ples of knowledge creation manifest themselves as ways of understanding and 
dealing with knowledge, enacted locally by individuals or groups. Knowledge pro-
cesses in various contexts and constellations, such as teamwork, are thus mediated 
by artefacts and collective practices, tools and activities organised in time and space, 
and their linkages with structures of collective action and knowledge of the respec-
tive epistemic (domain) culture. For example, in teachers’ work, studies have indi-
cated that a knowledge culture is expressed mostly through epistemic resources 
available in local communities, with the exception, perhaps, of general policy docu-
ments. The development of knowledge and practices happens in these small com-
munities and is often based on face-to-face interaction and individual efforts; hence, 
they are not driven by generic, profession-specific artefacts (Grossman et al., 2009). 
This may be related to the nature of the problems teachers faced, which are often 
locally situated and require tailored solutions and practices. In this case, teachers 
often develop their own tools and knowledge/practice, which leads them into a pro-
cess of knowledge re(creation), for which they may tap into larger pools of domain- 
specific knowledge.
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12.3.2  Objectual Dimension

Knowledge work and learning are mediated by symbolic and material objects, cur-
rently dominated by data representations, records, and digital software. From a 
theoretical practice perspective, objects are carriers of knowledge and routines and 
‘capture experiences, ideas, thoughts and goals’ (Markauskaite & Goodyear, 2016, 
p. 200), aiding the creation of new meaning-making. The different objects available 
in a given epistemic culture do not stand alone but, rather, form complex sets of 
connections that carry different opportunities for exploration, use, and re-creation 
(Ewenstein & Whyte, 2009; Sutherland et al., 2009).

Traditionally, a distinction has been made between the notions of object and 
artefact, with objects referring to the objective of activity and artefacts the tools 
mediating the achievement of these objectives (Ramduny-Ellis et  al., 2005). 
Knowledge artefacts embody the type of activity they mediate, and perhaps, the 
most general include material artefacts (e.g., a pen), abstract or intangible artefacts 
(e.g., software or reports), and processes (e.g., manufacturing processes). Paavola 
and Hakkarainen (2005) emphasise Bereiter’s statement that in knowledge work, 
human activity focuses increasingly on conceptual artefacts rather than physical 
objects. Furthermore, artefacts play a seminal role in the advancement of knowl-
edge, in which they have multiple values; they are instrumental (i.e., used to create 
other artefacts), historical (e.g., embody knowledge created in time), and can be the 
outcome of knowledge work (e.g., can be shared, articulated, and extended by 
shared efforts and by mobilising collective cognitive resources). Environments for 
knowledge work and learning can be potentially stimulating, as they comprise what 
is described as ‘tertiary artefacts’ (see Wartofsky, 1979), often described as a ‘kind 
of higher-order artefact’ (Sutherland et al., 2009, p. 41). Their nature is not one that 
primarily lends itself to direct and instrumental application in the context of produc-
tive activity; instead, they carry an imaginary potential that may or may not be 
realised. Sutherland et al. (2009) mention computer software, simulation programs, 
pedagogical designs, and scientific models as examples of tertiary artefacts.

One of the main aspects to draw upon is the open character of knowledge objects, 
which makes them more like processes and projections than definitive ‘things’ to be 
created, developed, and elaborated. These are ‘material entities or processes—phys-
ical structures, chemical reactions, biological functions—that constitute the objects 
of inquiry’ (Rheinberger, 1997, p. 28). Their defining features are this changing, 
unfolding character (Knorr Cetina, 2001) and their incomplete, continuously evolv-
ing nature. Miettinen and Virkkunen (2005) refer to epistemic or knowledge objects 
as rather open-ended projections oriented toward something that does not yet exist 
or something that is uncertain; they are, therefore, generators of new conceptions 
and solutions. Consequently, working with these objects is a continuous process of 
transforming an object from its current state into a required end state. The complex-
ity of this construct lies in its dynamic position in relation to the interactional pro-
cess, which can assign the object the role of an outcome of the co-construction, as 
well as that of a mediating tool or object of inquiry in the process. A key 
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characteristic present in various models describing innovativeness or knowledge 
creation appears to be that collaboration is organised around long-term efforts in 
developing shared objects of activity. According to Kaptelinin (2005), this builds on 
the fact that individuals’ activities are focused on some type of object, such as writ-
ing a project report or developing a new product. Software developers’ work is 
illustrative of the versatile nature of the knowledge object. Programmers, often 
working in a team on joining software development projects, use various program-
ming resources and develop code. In the development stage, the code is their object 
of inquiry and focus. Once is it finalised and deployed, the software product is the 
knowledge object, while the code has gained an instrumental, mediating value, 
facilitating the knowledge creation process.

12.3.3  Interactional Dimension

Collaborative work on knowledge objects requires a particular level of intersubjec-
tivity and productive interaction (Damşa, 2014). Within a sociocultural framework, 
Valsiner and Van der Veer (2000) proposed a bi-directional constructive model that 
is applicable to learning and knowledge development. In this model, the individual 
is in an active process of relating to the environment and other individuals. The 
individual receives and transforms information from/about the world into inter-
nalised personal knowledge, in the fashion in which Vygotsky (1978) described it. 
However, the process is not unidirectional. Once the individual constructs some 
form of personal knowledge, it becomes externalised in various forms—actions, 
artefacts, or language—and is then incorporated into communication with other 
individuals. Through this iterative, intersubjective process, knowledge is exchanged, 
adjusted, and elaborated.

A commonly agreed upon notion is that the (co-)creation process calls for con-
duct that renders possible the emergence of new ideas, insights, or knowledge. An 
aspect essential in this regard is the need for active involvement with the knowledge 
content. Holding a belief about knowledge and simply memorising given knowl-
edge is a passive strategy or a lack of strategy. Active participation involves re- 
creating the meaning of this knowledge (Linell, 2009). An illustrative explanation is 
given by Bereiter (2002) in his elaboration of the belief and design modes of knowl-
edge building, an approach that specifies deliberate activities for building knowl-
edge in an interactive manner. In belief mode, learners attempt to understand given 
knowledge, and in design mode, a more participative and productive stance allows 
engaging with knowledge. Bereiter discusses productive knowledge, which learners 
use, question, and elaborate on, together with others, and is a stepping-stone toward 
new conceptualisations. Another aspect of importance is what Valsiner and Van der 
Veer (2000) call ‘intellectual interdependence’, which relies on intersubjectivity, 
traditionally conceived of as a collection of individual subjectivities. Matusov 
(2001) argues, however, that intersubjectivity cannot be viewed as a set of 
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overlapping subjectivities or understandings; instead, it is the coordination of con-
tributions in joint activity and suggests three stages in the emergence of intersubjec-
tivity. Searching for common background and mutual ‘mindreading’ is the first 
stage and involves coordinating with others on common goals and interests. The 
intermediate stage involves creating common ground for engagement, based on 
explicit communication among the participants. This involves shared understanding 
and prepares for the final stage, joint activity/knowledge construction. Common 
ground and shared states drive joint action toward an outcome (i.e., the knowledge 
object), as per the previous dimension. Collaborative knowledge creation is, thus, 
realised through interaction and mediation, among which communication with oth-
ers is most important. Individuals monitor each other’s orientation and actions, 
modify their own intentions and act in accordance. In other words, this type of 
interactional achievement is realised in productive moment-to-moment interaction, 
in which a certain degree of intersubjectivity is required (an empirical illustration is 
provided in the following section).

12.4  Empirical Illustration of Knowledge Creation in Teams

In this section, an empirical case presented in the form of an extended vignette 
(Barter & Reynold, 2000) is used to illustrate the abovementioned mechanisms and 
dimensions of knowledge creation. The illustration is grounded in empirical work 
conducted in a research study on pedagogical innovation at a department for teacher 
education in a large Scandinavian university. This is a case study (Yin, 2013), 
selected due to its potential to display aspects of knowledge creation in academic 
teacher teams engaging in innovating their course designs and teaching practices. In 
addition to providing an empirical illustration of the phenomenon of interest, the 
case analysis also lays out an analytical approach to collaborative work where the 
analysis of a complex, rich, and varied dataset is of great importance.

12.4.1  The Empirical Case: Curriculum Innovation 
in Teacher Education

12.4.1.1  The Context and Participants

The study examined an orchestrated effort by a group of academic teachers to renew 
the curriculum in a teacher education programme. As an emphasis has been placed, 
in recent years, on generating ways to activate students and design more engaging 
learning activities, this programme has systematically engaged in a comprehensive 
renewal of its curriculum, forms of teaching, and learning activities and materials. 
The curriculum was intended for part-time students in the programme, character-
ised as having far less time for studying and the additional challenge of having an 
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overly practice-driven approach to their learning of pedagogy and discipline didac-
tics. Subject to renewal, in this case, was a compulsory course in pedagogy, taught 
through a flipped-classroom model, comprising online modules in the assigned 
learning management system (LMS) Canvas and face-to-face seminars. The LMS 
supports communication, the sharing of materials, assignment submission, and 
other online activities as part of a flipped-classroom teaching model.

The participants were seven teachers in the part-time programme who were all 
female and ranged in age from 26 to 60 years old, with teaching experience at the 
university level ranging from one semester to 20 years. All participants had a back-
ground in pedagogical studies or discipline didactics; five of them held academic 
positions, while two held teaching-only appointments.

12.4.1.2  Collaborative Curriculum Innovation Project

Under the guidance of the programme leader, meetings were organised at regular 
intervals of 2 months over the course of an academic year, with the exception of 
summer and winter breaks. The meetings lasted 4 h each and were aimed at (a) 
identifying problems associated with student engagement, (b) devising solutions 
(i.e., activities and materials) to address these problems, (c) integrating these solu-
tions into a flipped classroom model that constituted the new curriculum, and (d) 
evaluating the implementation of the new curriculum in each subsequent meeting. 
Prior to each meeting, a set of materials (i.e., slides, notes, a readings list, and reflec-
tions) were prepared by assigned members or the team leader; the division of labour 
was usually agreed upon at the end of the previous meeting. The team assembled in 
a meeting room with a large table, projector, and screen. The course space on the 
Canvas LMS was projected onto the screen, along with the team’s repository and 
work platform space (Dropbox) and documents under analysis or development dur-
ing the meeting time. The team members brought portable computers, syllabus 
materials, and other relevant materials to each meeting. The designed curriculum 
was gradually implemented, based on each meeting’s output. After each session, 
each teacher provided a reflection on her own teaching and the value of the designed 
curriculum for the respective session.

12.4.2  Data and Analytical Framework

This vignette was created based on a larger corpus of data that included observa-
tions of team meetings (through audio recordings and field notes), collected team 
products (i.e., course materials and notes), reflections on teaching sessions, and 
interviews with the six participating teachers. The audio recordings were transcribed 
verbatim and anonymised. The vignette is presented as a selection of excerpts from 
different data types, informing an illustrative sequence of a team that constitutes a 
form of knowledge construction. The selection of data from the corpus was 
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performed by identifying relevant episodes of interaction, corresponding to rela-
tively bounded sequences of speech or encounters in group discussions (Linell, 
2009). The episodes indicate the general thematic orientation of the discussion fol-
lowing a set of topics drawn based on the dimensions identified in this study (see 
below). Next, data from the reflections and interview were labelled according to 
these orienting themes.

The analysis included two levels. The first level of analysis involved generating 
a descriptive account of the content of the selected data to generate a clear under-
standing of teachers’ utterances or output (see the ‘descriptive account’ column in 
the illustrative vignette below). This analysis yielded information about explicit dia-
logue on pedagogical design topics linked to new knowledge, concrete actions 
towards developing shared artefacts, and explicit reflections by team members on 
knowledge creation actions. In the second level of analysis, the descriptive account 
served as a stepping stone for interpretations made possible by the thematic dimen-
sions. For the interpretation, a hybrid approach (Swain, 2018) to thematic analysis 
(cf. Braun & Clarke, 2006) was conducted to identify aspects of the team’s collabo-
ration and processes of knowledge creation. The analytical framework used for 
interpretation builds on notions elaborated in this chapter, which highlight essential 
mechanisms and dimensions of the knowledge co-construction process: interaction, 
object-orientedness, and embeddedness in epistemic cultures of the profession. It 
also highlights the local and dynamic nature of knowledge work in a team, where 
problems and solutions are identified and developed through a combination of group 
interaction, resourcefulness, and active participation in activities by group members.

An interpretative framework of actions in knowledge creation processes, devel-
oped in a previous study (Damşa, 2014), was applied to the data. While the frame-
work entails three sets of actions (i.e., epistemic, regulative, and relational), only the 
epistemic actions were interpreted in this case, as they were deemed core to the 
process. These actions are considered to reflect the gradual involvement of the 
group with knowledge, beginning with identifying the problem, followed by brain-
storming ideas and, finally, transforming these ideas into knowledge object drafts 
and other outputs.

12.4.2.1  Illustrative Vignette – Analysis and Findings

The tabular presentation is intended to provide an overview of the types of data from 
the team’s work, each contributing to understanding the members’ knowledge cre-
ation process. The first column displays data: an image of the physical setup, an 
excerpt from a team dialogue during the meeting, immediate reflection on the activ-
ity, an excerpt from an individual interview (based on the author’s translation), and 
a description of the knowledge objects the team worked on during the selected 
meeting. The second column presents a descriptive account (first-level analysis) of 
the data displayed; a brief interpretation (second-level analysis) follows the descrip-
tive account of each data type.
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The depiction of the collaborative settings indicates a physical setup that allows 
the team to sit together, face-to-face, at a large table providing adequate space for 
them to display their physical/analogue, digital, and intellectual tools and resources. 
The books and various documents in digital format are carriers of domain knowl-
edge, which is actively mobilised during the team’s work; therefore, they function 
as instrumental objects. The digital tools have the same function, enabling the dis-
play and elaboration of knowledge content simultaneously with the group’s dialogi-
cal knowledge creation (see next data excerpt). Both the LMS and the team’s shared 
workspace on Dropbox are arenas for sharing resources, as well as materialising 
and making visible the gradual elaboration of the created knowledge.

Dialogue excerpt – third team meeting
TM 5: The biggest problem [with past 
semester’s design] was that students didn’t 
link to the literature, and exercises designed 
to support their understanding of theoretical 
concepts were not engaging
TM 1: Is there a possible solution to combine 
addressing these two challenges? […]
TM 2: Well, we can reason through the steps 
we need to build up the exercises. 
Differentiation in teaching can be realised 
through… signposts for definitions, criteria, 
and examples
TM 5: My examples are from ethics and 
foreign language learning. These are the 
ones (explains the examples for differentiated 
assignments)
TM 1: And guiding them in using sections of 
the theoretical texts? To combine their 
seminar preparation with what is done in the 
lectures. So, which texts are most explicit on 
these concepts?
TM 2: [names two article titles]
TM 1: Right. We are mostly concerned with 
their understanding of theoretical notions, as 
well as in relation to teaching practice. So, 
the consolidation moment should contain a 
reflection question that addresses both

This dialogue episode is extracted from the 
team’s third meeting and discussion in their 
second semester of activity. The goals of the 
3.5-h meeting were to assess existing teaching 
material and develop/redesign material for the 
flipped-classroom component and the face-to-
face seminar on the topic ‘Differentiation and 
adaptive learning’. Materials developed in the 
previous academic year were available to the 
team, along with the previously chosen set of 
syllabus articles
In this discussion excerpt, we observe the team 
engaging in an explorative but targeted and, 
eventually, productive dialogical exchange about 
how to teach the notion of ‘differentiation’ (i.e., 
teaching that should address students’ varied 
learning needs)

Interactional mechanisms for knowledge creation are identifiable in this short 
dialogue excerpt, as well as mobilising knowledge domain resources (instrumental 
objects) and setting the course for the creation of new knowledge and a new object 
(the assignment for consolidation purposes). The team engages in problem identifi-
cation and explication—students not understanding theoretical concepts (TM5), 
proposing solutions and ways of implementing them (TM2), information sharing 
and analysing – examples and relevant articles (TM5/TM2), and verbally 
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combining and elaborating on how the proposed solution can be embedded in the 
seminar design (TM1). The problem is reiterated, reframed, and grounded in the 
group’s understanding. An alternative knowledge solution is proposed and further 
elaborated on jointly in the knowledge objects identified in the following excerpt.

Shared objects description
(1) PowerPoint slides containing a series of 
figures connecting concepts of differentiation 
and adaptation and the reflection question to 
be discussed at the end of the seminar
(2) A pre-seminar assignment, requiring 
students to identify a teaching experience in 
which differentiation was of relevance, read 
two articles, and work through a set of 
step-wise exercises indicating examples and 
explanations thereof, as well as the 
corresponding concepts in the two articles

During the team meeting, some of the members 
started developing the knowledge content for 
the seminar and the assignment text on the 
adaptive learning topic. The content was 
gradually developed and added during the 
discussion and was eventually finalised by team 
members by following assigned tasks after the 
meeting

Reflection on the use of created knowledge 
objects
‘The formulation of the assignment providing 
both stepping stones for helping to understand 
the concepts ‘differentiation’ and ‘adaptation’ 
work well. I did have to work a little to 
facilitate the reflection in the consolidation 
moment, as the links to the examples seemed 
to be too loose’

A team member reflects on how the design 
feature developed subsequent to the 
conversation shown above served its purpose in 
the teaching-learning activity. The emphasis in 
the reflection is on how the new features built 
into the artefact functioned, and what may 
require further adjustments or improvement

The two knowledge objects integrate and materialise the knowledge and peda-
gogical solutions put forward by team members. Concrete ideas expressed in the 
team discussion are clearly identifiable in these objects. During the discussion, 
these ideas were negotiated, redefined, elaborated on, and revised before being ‘fro-
zen’ into the final form and used for seminar teaching. The seminar resources (e.g., 
examples and, research articles) and the type of activities in these final objects fol-
low ideas generated during the team’s discussion. The objects represent the materi-
alisation of interactional actions and epistemic content that feed into the team’s 
knowledge creation process and output. An important aspect of the objects and the 
knowledge they contain and convey is their value and the way they are put to use. In 
the reflection immediately after the seminar, one team members explained how the 
developed assignment mediated teaching and supported them in achieving the goals 
envisioned together with the team. The reflection also indicates the open nature of 
the assignment, as the use triggered a need for adjustment to better address the prob-
lem for which it was created. This indicates knowledge creation at several levels of 
object development, enactment during use, and further elaboration due to new 
insights.
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Interview with team member TM2
‘I think an advantage of working in a team, 
and in this team specifically, was […] a good 
distribution of knowledge. I could contribute 
to learning theories and assessments. TM1 
knows about youth culture, while TM5 works 
with ICT in education, and you can ask 
“What does it mean, and what does this look 
like in a classroom?”. They would share their 
knowledge, so we just start building together 
[…]
Then, in terms of objects, obviously, 
PowerPoint is very important because the 
concrete product guides us, each slide 
providing ways of organising our ideas and 
discussions about knowledge relevant to each 
seminar, the sequencing of activities. I think 
that structured how we worked, probably for 
good and bad, but it gave a very explicit focal 
point. […] And the learning outcomes were 
important because they raised discussions 
about what knowledge we are supposed to 
develop that we didn’t have before’

This excerpt is extracted from an individual 
interview with team member TM2. Team 
members were asked to reflect on their 
collaborative work and on the role of the 
knowledge artefacts they worked on
TM2 reflects on her own perspective on the 
value of teamwork and shared knowledge objects 
the team created during the meetings

Finally, team members’ overall reflections on the team and knowledge work they 
engaged in makes a case for the way knowledge creation processes capitalise on 
epistemic, interactional, and objectual mechanisms and dimensions. The interview 
excerpt highlights the advantage of knowledge and resources distributed within the 
group, which anchored the knowledge work in a rich pool of domain-specific 
resources. These resources, needed for the creative process, were teased out, anal-
ysed, externalised, selected, combined, and elaborated on through dialogue and pro-
ductive interaction, which the team engaged in deliberately. In this way, meaning 
was made collectively of both existing and emerging knowledge. Meaning-making 
is an activity that promotes individual enlightenment and facilitates the process of 
knowledge creation. The knowledge objects developed are viewed as ways to 
‘freeze’ the knowledge created by the team. However, they also help to synthesise 
the produced knowledge and are a means to keep the collaborative process focused 
on the goals and needed outcomes.

12.5  Bridging Models and Dimensions in Enacted 
Knowledge Creation in Teams

This chapter presented an overview of models, dimensions and enactment of knowl-
edge creation in teams. It aimed at clarifying conceptualizations and mechanism of 
the process through which professionals work together to generate knowledge and 
to illustrate these empirically through a case of a teacher team working on curricu-
lum innovation. While the process is labelled according to different notions (e.g., 
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knowledge creation, expansive learning, or knowledge building), the models outline 
common features that distinguish mechanisms through which new knowledge and 
knowledge practices emerge. A vignette consisting of combined categories of quali-
tative data, and a brief analysis thereof, shed light on an episode of the teachers’ 
knowledge creation work, and their reflections of how the knowledge created was 
employed for teaching. While the selected data excerpts represent only a brief snap-
shot of the team’s activity, it allows us to identify and understand the way the col-
laborative knowledge creation process emerges, is pursued and experienced. The 
dimensions used to characterize the this process, namely, epistemic, interactional 
and objectual, span elements of action, interaction, resources, and outcomes being 
created or being instrumental in the process. Teamwork and team learning are con-
stituted through combinations of such processes, dimensions and mechanisms, 
which materialise into new knowledge or novel practices for individual and collec-
tive benefits.

Dialogical interaction during the team’s meetings and the interview excerpts 
reveals not only elements of the interactional dimension, as highlighted by socio-
cultural scholars (Valsiner & van der Veer, 2000), but also the synthesis by Du 
Chatenier and colleagues, which identifies, e.g., externalising, sharing, and negoti-
ating as typical activities in knowledge creation teams. The data discussed provide 
explicit evidence of the team members sharing identified problems and ideas for 
solutions (group discussions) and their more generic knowledge and expertise in the 
teacher education field (interviews). Based on the interviewed team member’s 
reflections, we can clearly qualify the nature of this intersubjective practice as delib-
erate, with team members being fully aware of and seeking the exchange of knowl-
edge. In this regard, the framework features of knowledge co-construction identified 
by Damşa (2014) are also illustrated here, through collaborative actions surround-
ing the identification of the problem in the previous seminar, teasing out possible 
ideas from the team members, framing and drafting a solution together, followed by 
implementing it and reflecting upon its functionality.

The epistemic dimension and associated processes are undoubtedly represented, 
through embeddedness in the knowledge culture of the teacher education domain 
(cf. Knorr Cetina, 1999; Jensen et al., 2012) and the enactment of knowledge con-
struction at the local level (Nerland, 2008; Damşa & Ludvigsen, 2016; Nerland & 
Damşa, 2019) One element of this dimension is clearly referenced, in both the dis-
cussion and the interview excerpts, of the knowledge domain of teacher education 
and learning sciences in which the team is operating. This aligns with the idea that 
knowledge work by the team, that is, creating new teaching and learning designs for 
students, builds on theoretical and practical knowledge from these knowledge 
domains, practices and cultures. Resources are concretely identified through read-
ings proposed for the syllabus or the connection made to conventions for team 
teaching and reflection practices in the teaching domain. The local enactment is 
through the team’s knowledge creation work, resulting in a new curriculum struc-
ture for seminars or the formulation of assignments, as well as through the imple-
mentation of newly developed ideas materialised in various knowledge, and the 
reflections on the use of the created knowledge in the teaching practice.
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Finally, the objectual dimension is most prominent in this team’s collaborative 
enactment of knowledge creation. The way knowledge objects and artefacts are 
materialised is aligned with conceptualisations outlined by activity theoretical, 
sociocultural and sociomaterial ideas. The shared knowledge objects are unifying 
the collaborative work, and are achieved through dialogue around problems and 
solutions (Lakkala et al., 2015). As specified in the interview, the team has focused 
the knowledge creation process on various knowledge objects, which, in turn, guide 
the subsequent dialogical and co-constructions process. Although limited in range, 
the data snapshot provides insight into how dialogical actions, such as problem 
identification and negotiation, knowledge sharing, negotiation, and problematisa-
tion (cf. Damşa, 2014), contribute to the eventual creation of these knowledge 
objects. The purposeful way these artefacts give direction to and materialise the 
team’s work provide clear evidence of how knowledge co-construction is shaped by 
and into these objects. Being concrete and central to the process makes it possible 
for the team to return and reflect on their value, and the way they serve the purpose 
for which they were developed (see Engeström, 1999, 2008).

The conceptual models and the dimensions entailing mechanism of knowledge 
creation have proven to be valuable lenses for interpreting and understanding the 
variegated nature of the knowledge creation process taking place in teams. The 
models have differing emphases in relation to knowledge work. The knowledge 
building model (Bereiter, 2002) highlights the ideas proposed by individual team 
members and which can be further worked on through collective efforts. The knowl-
edge creation metaphor (Paavola et al., 2004) indicates as salient the joint activities 
that lead to new knowledge and how that is materialized in knowledge objects, 
which, in turn, are important for the collaboration. The expansive learning model 
(Engeström, 2015) emphasizes knowledge creation as innovation of practices, 
which emerges from collective work with addressing problems and generating solu-
tions. Finally, the integrative model by Du Chatenier et al. (2009) systematize activ-
ities that span across the stage of the process, with an underlying purpose of making 
implicit knowledge explicit. But each of these models helps understand better the 
knowledge creation process, conceptually and at empirical level, by depicting it 
from different angles. The knowledge creation processes identified in the empirical 
case relate to various levels of knowledge aggregation, from the synthesis of exist-
ing knowledge to the creation of new knowledge, as outlined by Du Chatenier and 
colleagues (2010). The way knowledge is created in a dialogical manner, not neces-
sarily constrained by conventional knowledge, aligns with the principles of knowl-
edge creation outlined by Paavola et al., 2004, Paavola & Hakkarainen, 2005 and 
Du Chatenier et al., 2010. Building on each other’s ideas to create solutions and to 
improve teaching is in line with the knowledge-building principles, while the object- 
orientation value for the potential transformation of teachers’ knowledge practices 
is accounted for by Engeström’s expansive learning model.

At the same time, the three dimensions cut across these models and allow us to 
identify and understand epistemic, interaction and object-related mechanism of 
knowledge creation that operate in an orchestrated way at different stages in the 
process. Such features are instrumental both in terms of examining collaborative 
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knowledge processes and in establishing the position of such processes in the greater 
context of professional knowledge practice and learning.

The knowledge created and the named transformations of practices have poten-
tial value and impact on the context in which the emerge in different ways and at 
different levels. At the organisational level, advanced practices and developed 
knowledge objects create opportunities for practice sharing and improvement 
beyond the team boundaries. At the level of the team, knowledge creation generates 
fuel for new activities in new ways, with teachers learning both from the knowledge 
creation process, through producing and implementing the knowledge objects and 
through reflecting on their use and the team’s process. At the individual level, the 
processes and outcomes of this knowledge creation effort lead to the activation of 
possessed knowledge in a shared environment and the advancement of individual 
knowledge and practice, unattainable through individual efforts. Understanding the 
mechanisms of how teams create knowledge and engage in productive interaction 
makes possible the application of knowledge creation principles and guiding struc-
tures to support a knowledge-based practice. Guiding teams to engage in productive 
dialogue, learn to identify and share relevant knowledge sources and creative prac-
tices or create shared and open platforms (digital or otherwise) that foster and host 
interaction and joint work on knowledge objects are part of the recommendations. 
For organisations and leaders, recognising the need to create conditions for teams to 
engage in such creative practices, ensuring both means and conditions, and the rec-
ognition of knowledge creation work as valuable are necessary considerations.

Further empirical studies are, however, still needed to advance relevant lines of 
research, of which the most important are examining the following: (a) micro-level 
mechanisms of the knowledge creation process, its emergence, and its characteris-
tics in various disciplinary contexts, (b) the relationship with wider knowledge cul-
tures, domain knowledge and practices, and how knowledge creation at the team 
level is fostered or hindered in this context, and (c) the way knowledge creation in 
teams can be fostered and employed to generate development and innovation at the 
organisational level.
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Chapter 13
Advancing Research on Team Learning 
by Taking into Account Complexity, 
Dynamics and Context

Regina H. Mulder

Abstract Work teams are crucial entities in all kinds of organizations for their 
contribution to the delivery and quality of products and services. Because of changes 
in society, such as demands of clients and digitization, work teams need to always 
further develop. Team learning is essential for the quality of performance, and the 
development of organizations.

The amount of research on team learning at work has increased in the past years, 
but it does not provide consistent research outcomes. Nor does it give a complete, 
holistic picture of all relevant aspects of team learning, the outcomes and the 
antecedents.

This contribution provides insight into what is needed in future team learning 
research in order to enhance understanding of its processes and be able to sustain-
ably foster team learning and improve the outcomes of team learning. A conceptual 
framework is developed by starting with analyzing definitions on work teams and 
team learning, and providing, analyzing and integrating evidence on team learning 
at work, their effects and the antecedents. The results of the analysis of current 
approaches, definitions, theories, and empirical results, are taken into account in 
this conceptual framework which contains aspects of team learning itself in the 
context of the team, the organization and the society with their antecedents, the 
outcomes of team learning and the interventions that can foster team learning.

Three specific issues are identified as major challenges for research which are 
discussed, namely the (characteristics of) the dynamics, the complexity and the con-
text. Concrete implications are provided, challenges for research identified with 
respect to the objectives and content of future research taking into account the three 
challenges, the methodological issues, the need for clarity, consistency and coher-
ence in research, and the decisions to make to increase insight into team learning 
processes and how they can sustainably be fostered.
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13.1  Introduction

Changes in society, such as technological developments, changes in the population 
or major disturbances concerning economics and health (e.g., Brexit, COVID-19 
pandemic), have major consequences for work at all kinds of organisations in all 
domains (e.g., Beer & Mulder, 2020). Organisations need to be responsive and pro-
active, which means that they have to develop to be able to cope with changes. 
Senge (2006) emphasised the importance of learning organisations, particularly the 
fifth dimension which constitutes the understanding of patterns of processes in the 
organisation. This systems thinking integrates the other components (or disciplines) 
of learning organisations: personal mastery, the team mental model (TMM), shared 
vision and team learning.

Research on team learning and development at the workplace has increased in 
the past years (e.g., Rebelo et al., 2020). There is a wide variety of studies, yet they 
seem to be scattered. There are major differences in topics, objectives, emphases 
and definitions of key aspects such as team learning, domains and scientific para-
digms, including designs, methods and data analyses. These disparities may partly 
account for the inconsistent, and even contradictory, outcomes of research thus far. 
Some examples include the effects of transformational leadership on team learning 
(Rebelo et al., 2020; Anselmann & Mulder, 2020), the effects of social cohesion on 
team learning (Boon et al., 2013; Van den Bossche et al., 2006), the effects of team 
learning on team performance (Mathieu et al., 2007; Knight, 2015) and the effects 
of team learning on innovation (Somech & Drach-Zahavy, 2007; Edmondson, 
2003). While some studies have identified positive relationships between the afore-
mentioned variables (Boon et al., 2013; Mathieu et al., 2007; Somech & Drach- 
Zahavy, 2007), others did not find any relationships. Thus, the studies have different 
foci and deliver inconsistent outcomes. This finding is herein taken as the reason for 
the need of an analysis for further research and for identifying the challenges of 
future research on work team learning to evolve research on the topic of team learn-
ing. The objective of this contribution is to deliver information to enhance further 
research on team learning, to be able to increase insights on this subject and foster 
team learning for sustainable outcomes. Concomitantly, recommendations will be 
made for decisions that need to be adopted in future research to realise more coher-
ence and consistency in our knowledge base on team learning in organisations.

Key issues will be derived from the analysis of existing research on team learn-
ing by citing exemplary studies to identify the gaps and determine what is needed in 
future team learning research to improve understanding of its processes, the impact 
of antecedents and the effects on outcomes, which are needed to sustainably foster 
team learning and boost its outcomes. The analysis of current approaches, defini-
tions, theories and empirical results will lead to an overall conceptual framework 
that comprises the aspects of team learning itself, its context, the antecedents and 
the outcomes of team learning. From these analyses, three major issues that have to 
be taken into consideration will be derived, namely, complexity, dynamics and con-
text. These elements will form the basis of concrete suggestions and the formulation 
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of needs and challenges for research on team learning in the last section, such as the 
content gaps to fill and the decisions to make in investigating team learning.

13.2  Development of a Conceptual Framework

In this section, the definitions of the key aspects of a team and team learning, along 
with its consequences for research, will be briefly discussed. Furthermore, the 
results or the outcomes of team learning, as well as the different possible anteced-
ents, will be analysed. This will result in a conceptual framework on team learning.

13.2.1  Work Team

Different definitions that emphasise different components have been used in the 
research on teams. One definition is that teams are ‘a group of employees, normally 
between three and 15 members, who meet with some regularity in order to work 
interdependently on fulfilling specific tasks’ (Müller et al., 2000, pp. 1398–1399). 
Salas et al. (2008) defined teams based on Dyer (1984) as ‘social entities composed 
of members with high task interdependency and shared and valued common goals. 
They are usually organised hierarchically and sometimes dispersed geographically’ 
(p.  541). A frequently used definition is by Kozlowski and Bell (2003, p.  334): 
‘Work teams and groups: (a) are composed of two or more individuals, (b) who exist 
to perform organisationally relevant tasks, (c) share one or more common goals, (d) 
interact socially, (e) exhibit task interdependencies (i.e., workflow, goals, out-
comes), (f) maintain and manage boundaries, and (g) are embedded in an organisa-
tional context that sets boundaries, constrains the team, and influences exchanges 
with other units in the broader entity’. Cohen and Bailey’s (1997, p. 241) is rather 
similar: ‘A team is a collection of individuals who are interdependent in their tasks, 
who share responsibility for outcomes, who see themselves and are seen by others 
as a social entity embedded in one or more larger social systems (…), and who man-
age their relationships across organisational boundaries’.

Another component of work teams is mentioned by Van Woerkom and Croon, 
who stated that ‘real teams’ (2009, p. 565) additionally have a moderate stability of 
membership, which could foster effectiveness. Next, to this aspect of time, differ-
ences can be found in the characteristics of teams that are investigated in empirical 
research, for instance, in the background characteristics and experiences of the team 
members and the team composition (e.g., interdisciplinary teams) (Erhardt et al., 
2016; Van der Haar et al., 2015; Watzek & Mulder, 2019). Furthermore, field studies 
have been conducted in a wide variety of domains, such as emergency (Van der 
Haar et al., 2015), healthcare (Buljac-Samardzic & Van Woerkom, 2015), industry 
(Erhardt et al., 2016; Zhang et al., 2011), vocational colleges (Bednall et al., 2014; 
Widmann et al., 2019) and consultancy (Rupprecht et al., 2011), with focusing on a 
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wide variety of work tasks and work characteristics, such as working in shifts in 
elder care (Leicher & Mulder, 2016), working together in command-and-control 
teams (Van der Haar et al., 2015), virtual teams (Peñarroja et al., 2015), (geographi-
cally) dispersed teams (Sole & Edmondson, 2002), or being part of different teams 
in different projects at the same time (Rupprecht et al., 2011).

In perusing these different definitions, various components can be identified, 
namely, the characteristics of the people (the individual team members and the team 
as a whole, diversity in gender, age, background, experience), the structural aspects 
of the team (such as size, duration, stability, hierarchy), cultural aspects (such as 
team climate, shared responsibility), the objectives (or goal orientation, effective-
ness, performance) and the characteristics of the work tasks (interdependency, com-
plexity). Furthermore, the level of actual behaviour can be distinguished (such as 
performance, activities of the team members, the processes within a team), as well 
as the relation with the context (e.g., boundaries). Understanding the outcomes of 
empirical research requires information on the arguments for the decisions upon 
which these aspects need to be taken into account when defining ‘work team’ and 
what the decisions are, with the provision of a clear definition of work team.

13.2.2  Team Learning

To obtain insights into the origin and development of teams, different lenses can be 
applied. There are various approaches in analysing and investigating the changes 
and processes that work teams undergo during their development. At the team level, 
a well-known approach is the model of group development by Tuckman (1965), 
who reviewed group literature in natural settings as well as in laboratory group stud-
ies and proposed that groups go through the developmental phases of forming, 
storming, norming and performing. The basic premise is that forming is considered 
to be the phase in which work is started together, followed by a phase with conflicts, 
problems and challenges, and then the development of norms for effective coopera-
tion, which subsequently leads to performance. Another model that gives the 
impression that there is a specific sequence in stages is the concept of communities 
of practice (CoP) (Wenger, 1998), which assumes that there are different stages in 
the development of teams. Snyder and Wenger visualized (in Saldana, 2017) the 
stages, where the first stage of a community consists of a loose network of people 
with similar needs and issues (potential), followed by the start of a community, and 
then by the forming of an identity that grows, which leads to an established com-
munity that finally fulfils its potential. They mentioned activities related to the dif-
ferent phases, such as discovering common ground, coordinating a variety of 
learning activities, setting standards, celebrating accomplishments and generating 
new communities.

Such activities happen within a team through the team members. The emphasis 
on what happens within teams can be found in the work of Senge, who defined team 
learning as ‘the process of aligning and developing the capacity of a team to create 
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the results its members truly desire’ (Senge, 2006, p. 218). The learning ability of a 
team is important. He argues that team learning involves dialogue and discussion. 
Dialogue entails a free and creative exploration of complex issues (deeply listening 
to one another), while in discussion, different views are presented and defended. 
Balancing dialogue and discussion is important for learning teams. All this indicates 
that the development within teams does not have to be a linear process, but that there 
can be a variety of activities in a nonstructured way.

This is in line with the work of Decuyper and colleagues, wherein processes and 
activities were emphasised. Decuyper et al. (2010) integrated research and took dif-
ferent views into consideration. They focused on concrete activities and their func-
tions and took different levels (individual, team, organisational levels) into account. 
Knowledge sharing, co-construction and constructive conflict are considered the 
basic activities, team reflexivity, team activity, and boundary spanning are the facili-
tating activities and storage and retrieval constitute the third category. They defined 
team learning as ‘…a compilation of team-level processes that circularly generate 
change or improvement for teams, team members and organizations, etc.’ (Decuyper 
et al., 2010; p. 128). In addition, Edmondson (1999, p. 351) defined team learning 
as ‘a process and attempt to articulate the behaviours through which such outcomes 
as adaptation to change greater understanding or improved performance in teams 
can be achieved’. Based on this definition, she conceptualised team learning as 
input-process-output models that include various antecedents, behaviours and out-
comes of team learning (Edmondson, 1999) by studying work teams in organisa-
tional settings.

From these different theories and models, it can be deduced that to obtain in- 
depth insights and understanding of team learning, it needs to be considered as a 
process with activities and behavioural aspects within teams, and can be the sum of 
individual learning and/or teams can be considered as systems that can learn (Sessa 
& London, 2006). All of these factors need to be investigated and their dynamics 
taken into account. Although the emphasis of team learning research is mainly on 
cognitive development and performance, other outcomes, such as identity develop-
ment, can also be the result. Concurrent with the objectives of the team, team learn-
ing needs to be clearly defined in research by also providing the information 
underlying the arguments.

13.2.3  Outcomes

To get an overview of the possible and already investigated outcomes of team learn-
ing, structure is needed. Various components of the outcomes of team learning have 
been investigated, such as performance, knowledge, behaviour at different levels 
(individual, team, organisation), products and processes, and different domains. The 
relevance of the latter seems obvious when thinking about the value of all these 
aspects in sports teams and in work teams in the car industry. In addition, for 
instance the quality of the outcome also relates to the domain. In sports, the quality 
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of performance (also) depends on the performance of the competitors, while the 
performance of a car production unit can be determined on its own account, accord-
ing to specific standards.

Team learning can lead to different outcomes at different levels. At the organisa-
tional level, team learning can result in products, processes, performance, employee 
retention (e.g., Kuipers & Stoker, 2009). At the individual level, team learning can 
influence individual knowledge, skills, experience, and performance (e.g., Kuipers 
& Stoker, 2009; Van Woerkom & Croon, 2009; Lan et al., 2020). Performance can 
be defined as production, services and innovation, as the results of the activities of 
the team. One specific form of behaviour is innovative work behaviour, which is a 
prerequisite for innovations. Innovative work behaviour involves opportunity explo-
ration, idea generation, idea promotion and idea realisation (Janssen, 2003; 
Messmann & Mulder, 2020). Many aspects of team learning behaviour positively 
affect different components of innovative work behaviour of individuals (Widmann 
et al., 2019).

For team learning research, in particular, outcome measures at the team level are 
typical. This innovative work behaviour is also defined and measured at the team 
level (Widmann et al., 2016). Furthermore, outcomes can be evaluated in terms of 
the behaviour of the team members, especially in how the teams operate (efficiency, 
effectiveness, innovativeness, see Van Woerkom & Croon, 2009). Moreover, there 
are other outcome measures at the team level as a result of team learning, such as 
quality, performance, innovation, team rewards or team achievement (Bednall & 
Sanders, 2017; Buljac-Samardzic & Van Woerkom, 2015; Konradt & Eckardt, 
2016; Knight, 2015; Mathieu et al., 2007; Schippers et al., 2015).

In addition, the knowledge of the team can also be considered an outcome. In this 
respect, the concepts of Team Mental Model (TMM) and shared cognition need to 
be given attention. Klimoski and Mohammed (1994, p. 421) defined TMM as ‘over-
lapping shared and organized knowledge and mental representation of knowledge 
by members of a team about the key elements of their relevant environment’. TMM 
can also be defined as the team members’ shared beliefs on the key elements of their 
environment, including their conception and interpretation of problems, tasks, pro-
cesses and situations (Cannon-Bowers et al., 1993; Van den Bossche et al., 2006), 
which relates to shared vision, which Senge (2006) considers one of the disciplines 
of learning organisations.

TMM is important for teams to be able to interact effectively because it organises 
knowledge into structured patterns (Cannon-Bowers et al., 1993). The assumption 
is that it is good for the other outcomes: performance, innovation, quality of prod-
ucts and services, etc. Although some cross-sectional studies show that TMM is 
important for team performance (e.g., Van den Bossche et al., 2006), there are also 
contrary results, for instance results of an empirical study showed no relationship 
between TMM and innovativeness (Widmann & Mulder, 2020). This can be 
explained by the differences in the nature of the teams and their work task of the 
samples, as well as the domains. For instance, the need for innovativeness is not 
very high in routine tasks. And teams that are organised in shifts have little oppor-
tunity to develop a TMM since they have few possibilities for interaction.
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In addition, in relation to TMM, transactive memory systems are relevant because 
they refer to the strategies to make use of these TMMs. Next to the output, TMM 
can also be an antecedent of team learning.

To gain better insights into the outcomes of team learning by being able to inter-
pret the different research results, it has to be clear what the outcome is (behaviour, 
knowledge, performance) and at what level (team, individual, organisation).

13.2.4  Input: The Team Itself

The team learning characteristics and incidents in the work team can affect the out-
comes of the team’s work. The conditions of team learning can be the aforemen-
tioned characteristics, such as the structure of a team or the work tasks. A wide 
variety of variables have been investigated in association with this topic.

For instance, in relation to the characteristics of the team members at the indi-
vidual level, antecedents such as motivation, background characteristics, experi-
ences and attitudes have been discovered (e.g., emotional competence, Gerbeth 
et  al., submitted; motivation, Argote et  al., 2003; prior knowledge, Sweet & 
Michaelsen, 2007). Such individual factors that are considered as team characteris-
tics are investigated in research on cognitive, ethnical and informational diversity 
(e.g., Rupprecht et  al., 2011), background characteristics (gender, age, religion) 
(Timmerman, 2000), cultural identities (Ely & Thomas, 2001) and team composi-
tion (Bouncken et al., 2016).

Notably, the culture in the team also plays a role, as concluded from the studies 
on feedback culture, learning culture and error culture (Zakaria et al., 2008; Jehn & 
Ruppert, 2008) and team culture (Argote, 1993). Relevant in this respect are the 
studies on the effects of variables such as cohesion or conflict, team goal orientation 
(e.g., Porter, 2008) and psychological safety or safe team climate (e.g., Edmondson, 
1999; Leicher & Mulder, 2016).

In many studies, the structural aspects of the team (such as size, duration, stabil-
ity, hierarchy) are taken into account (Savelsbergh et al., 2015). For instance, the 
way by which they organise their work (e.g., virtual teams) is important (Nader 
et al., 2012), along with the tools they use (e.g., technology) as well as the content 
and characteristics of the work tasks (interdependency, complexity). The nature of 
the work is considered relevant. For instance, the assumption based on Piaget (1977) 
that disturbances (or cognitive conflicts) can be used as a trigger for engaging in 
learning activities has been the argument in several studies for investigating teams 
with knowledge-intensive work tasks (e.g., Sanner & Bunderson, 2015; Widmann 
& Mulder, 2020).

Furthermore, the level of actual activities is of paramount importance in team 
learning, such as the performance of the individual members, the processes within 
the team and the engagement in team learning activities, such as reflection. There is 
a need to distinguish between the level of individual behaviour of the team mem-
bers, and the level of the team. For instance, the reflection of one team member can 
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increase knowledge within the team. Furthermore, these individual engagement in 
learning activities can cause engagement in learning activities of the other team 
members, which can be determined in longitudinal studies (Widmann et al., 2019). 
In addition, it is important to realize that the level of the team can concern the inter-
actions of the team members where they learn together and therefore the team as a 
whole, as well as that the team can be considered the entity that learns. Occurrences 
in the team, such as committing errors or getting feedback (e.g. Gabelica et  al., 
2014) or leadership (e.g. Koeslag-Kreunen et al., 2018) can lead to team learning, 
as well as other forms (verbal and non-verbal) of interactions, not only on cognitive 
aspects but also on affective aspects, such as emotional occurrences and reactions 
(Walter & Van der Vegt, 2013; Watzek & Mulder, 2019; Watzek et al., submitted-
 b; Zoethout et al., 2017).

13.2.5  Input: The Context of the Team

The context of work teams consists of the organisation as well as the society. In 
addition to the characteristics of the team, the characteristics of the organisation can 
foster team learning, for instance, the organisational culture (Bain, 1998; Zellmer- 
Bruhn & Gibson, 2006), the learning, feedback and error culture, the leadership 
culture and structure, as well as the work cultures between domains (e.g., between 
the finance and healthcare sectors, Leicher & Mulder, 2016) and between countries 
(within international organisations), which influence team learning. Furthermore, 
structural aspects such as the organisation of work and teams is of vital importance 
(e.g., virtual teams, self-organized teams).

In addition to organisational cultures and structures, it can be derived from 
Argyris and Schön (1978) and Senge (2006), among others, that the strategy in an 
organisation is essential for team learning, for instance, the vision on leadership and 
the role of teams in the organisation. Decuyper et al. (2010) emphasised the impor-
tance of organisation strategy by citing Zellmer-Bruhn and Gibson (2006), who 
showed how different organisational strategies of international companies that use 
teamwork affect team learning. Decuyper et al. (2010) conclude, for instance, that 
strategies supporting local responsiveness are important and that by using local 
resources and by emphasising the importance of learning, team learning and its 
effectiveness can be fostered.

In addition, developments in society, such as technological and economical 
advancements, influence the organisation and the possibilities for the teams to learn. 
For instance, the changes between generations in work attitude, national cultures 
(Yorks & Sauquet, 2003), as well as increase in diversity (Bouncken et al., 2016; 
Rupprecht et al., 2011) and globalisation (in terms of cooperation, internationalisa-
tion and competition) impact team learning. From previous studies, we know that 
boundary crossing, that is for instance the entry of new knowledge in the team, can 
foster team learning. Considering that societal changes will keep on happening, this 
emphasises the need for work teams to be flexible and continuously develop.
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13.2.6  Input: Interventions

The aspects of team learning, such as reflection and knowledge sharing, can be 
fostered by leadership (Koeslag-Kreunen et al., 2018), for instance with transforma-
tional leadership (Anselmann & Mulder, 2020; Bucic et al., 2010). Notably, such 
informal interventions can foster team learning.

For learning organisations especially the learning ability of the teams is impor-
tant (Senge, 2006). This makes team learning as such important, as well as the sus-
tainable development of teams. Little is known about how all this can be fostered by 
formal interventions such as training and coaching. There are some indicators that 
the formal interventions training (e.g. Buljac-Samardzic et al., 2018; Nielsen et al., 
2017) and coaching (e.g. Buljac-Samardzic & Van Woerkom, 2015) might be suc-
cessful, because of their impact on other outcomes at the team level. Furthermore, 
the effects of team meetings of data teams (as a professional learning community) 
on knowledge creation of a team of school teachers and the school leader (Hubers 
et al., 2017), the effects of cross-training on team functioning (Volpe et al., 1996), 
and the development of intercultural competence in a change laboratory (Teräs & 
Lasonen, 2013) might give hope. In addition, effects are found from peer-group 
mentoring on teacher development (Heikkinen et al., 2012), and of communities of 
practice in the school workplace (Brouwer et al., 2012). Moreover, there is some 
evidence that simulations have impact on team development of students (business 
simulation with graduate students, Konradt & Eckhardt, 2016).

Overall, there is little evidence that has demonstrated the effects of interventions, 
but it shows potential for fostering team learning as well. Specifically in relation to 
sustainable work team development there is a major gap in knowledge on the pos-
sibilities of interventions. This needs to be filled with a focus on these variables (of 
team learning and sustainable team development) as content and as objectives in 
combination with the work task and the work context. This topic requires further 
studies, taking into account the components of the measures (such as content, 
teacher/coach behaviour, assessment and the didactics, methods and instruments 
used), the theories and models on instruction and instructional design, as well as the 
evaluation of such measures by considering the characteristics of the target team 
and the objectives. If the objectives are reached requires evaluation. In addition, 
more insight into long-term effects of interventions is needed.

13.2.7  Conceptual Framework on Team Learning

Team learning is considered a process in which learning activities of the team mem-
bers exist, such as reflection and knowledge sharing. This can be fostered or hin-
dered by the characteristics and behaviour within the team, as well as by the 
characteristics of the organisation and society. Furthermore, interventions can affect 
team learning. The outcomes of team learning can be cognitive, emotional, products 
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and processes at the individual, team and organisational levels. For an overview of 
all these components and the potential relationships, the classical input-process- 
output model (McGrath, 1964; Edmondson, 1999) can be of help. The input are the 
antecedents that come from the interventions (coming from different contexts), and 
the context of the team, organisation and society, whereas the outcomes at different 
levels (with consequences for different contexts) are the output (Fig. 13.1).

At the centre of the model, we find (the process of) team learning that happens in 
the context of the team which, in turn, is situated in the organisations and the wider 
context of society, with their different categories (such as culture) with various com-
ponents (such as errors as occurrences). There are mutual relations between the 
components, the categories and all the levels. This shows the complexity of team 
learning in its context.

It is important to realise that this figure provides an overview and is a simplifica-
tion of reality. This overview is not to be interpreted as something static. On the 
contrary, it must be understood as a framework of dynamic processes and relation-
ships. The assumption here is that the components as well as the relationships 
between the components, if they exist, are dynamic. And all aspects can influence 
one another mutually with time.

13.3  Central Issues as Challenges for Research

From the above insights obtained from research on team learning, three central 
issued can be derived that have to be taken into account when fostering understand-
ing of team learning. In this section, I will probe deeper into these three aspects, 

Culture

Culture

Team culture

ORGANISATION

SOCIETY

TEAM

Team structure

Structure

Occurences:
-   errors
-   leadership
-   ---------

Strategy

Organisation of work

Characteristics of
work tasks
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team members

Developments: technological, economical, .....

Team Learning:
-   knowlegde sharing
-   reflection
-   co-construction
-   ----- -   -----

Interventions

Outcomes at different levels:
-   performance
-   behaviour
-   innovations
-   competences
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Fig. 13.1 Framework: Team learning in the context of the team, organisation and society, the 
interventions as input and the outcomes
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namely, complexity, dynamics and context, and identify the issues that need atten-
tion in further research that will be used to formulate concrete suggestions for 
research in the next section.

13.3.1  Complexity

Figure 13.1 shows that team learning is a complex phenomenon in itself. Depending 
on the different views on what it is, different aspects of team learning (such as 
activities) need to be taken into consideration. Furthermore, these activities are not 
independent in reality. Yet, little is known about the interaction of the different 
aspects of team learning. Therefore, this second level needs to be taken into account, 
namely, the relationships between the different aspects of team learning, and the 
different combinations of them. These form the processes of team learning.

A further indicator of complexity concerns the relationships between aspects of 
team learning with a large amount of antecedents and outcomes, namely the com-
ponents of all categories at all levels. Many assumed relationships (between ante-
cedents, team learning and outcomes) have not been extensively investigated or 
only partially investigated, or only in certain domains to date. Thus far, studies 
focus mainly on a small selection of variables and is scattered in terms of variables, 
jobs, domains and relationships, which makes a profound holistic overview based 
on evidence very difficult to obtain.

In addition, the combination of these two identified gaps (at the level of team 
learning itself, and that of the relationships with its contexts) has not been suffi-
ciently investigated. For instance, there remains a gap in studies on the relations 
between the combinations of the different aspects of team learning and outcomes.

This complexity touches two relevant aspects that need more attention: dynamics 
and the context of team learning.

13.3.2  Dynamics

Kozlowski (2015) emphasised the dynamics in teams and showed different forms of 
emergence, varying from convergent linear emergence, divergent emergence and 
discontinuous emergence. He also examined within-team variability and gave sug-
gestions for getting insights into the dynamics of team learning. Nonetheless, there 
are still gaps to fill in relation to dynamics, at the level of team learning itself as well 
as on team learning in relation to the context. The dynamics within teams need more 
attention and pose some specific challenges in their investigation.

A few issues need to be taken into account when trying to fill this gap. Firstly, the 
meaning of dynamics and change. The terms change and dynamics are often not 
clearly defined and can have different meanings. Moreover, various terms, such as 
variability, trajectories and patterns are used to describe the same issue (cf. Delice 
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et al., 2019; Roe et al., 2012). The position taken here is that dynamics refers to 
something (e.g., an object) that moves, in contrast to being static. An object moving 
does not necessarily change. Change refers to the transformation of such an object.

Secondly, it needs to be clear what it is exactly that moves or changes. For 
instance, the behaviour of individuals. Other aspects comprise their knowledge, 
interaction between team members (e.g., feedback, discussions, reflection, verbal 
and non-verbal behaviour, emotions), the actual processes at the team level, as well 
as the characteristics of the work itself. A second level is the combination of behav-
ioural aspects. Investigations could, for instance, find out if there are optimal com-
binations of behavioural aspects for specific objectives, and how they need to change.

Furthermore, there is a need to define what change is exactly and establish if it is 
more or if it is different. For instance, Collins et al. (1989) distinguished in their 
cognitive apprenticeship model increasing complexity (more aspects), increasing 
diversity (more diverse aspects) and global before local skills (that is, from more 
general to more specific). In addition to this aspect complexity, change can occur in 
different ways: the amount, frequency, intensity, length and complexity of change. 
Such aspects all need further clarification in future studies.

Moreover, change can have different forms. For instance, linear progression is a 
process with variations of more and less occurrences. But change can also have a 
specific pattern (Widmann & Mulder, submitted). In addition, the relationships 
between all of the aforementioned aspects can change in interaction with the con-
texts which, in turn, can also change. This is not a linear process nor an iterative 
process. This can be best understood with approaches such as the chaos theory 
(Stacey, 2003), and system and evolutionary models of innovation (e.g., Marinova 
& Phillimore, 2003).

It is obvious that this call for investigating dynamics raises the need for longitu-
dinal research (cf. Kozlowski, 2015; Lehmann-Willenbrock, 2017). Some have 
been conducted (e.g., Widmann et al., 2019), but they are still scarce, especially 
longitudinal studies with many measurement points. In addition, more detailed 
investigations of processes and change, such as observations of team meetings (e.g., 
Raes et al., 2017; Watzek & Mulder, 2019), should be conducted. Moreover, there 
is still a gap in investigations with many measurement moments, also in short inter-
vals. Time plays an important role in relation to change, as do the (changes in) 
relationships between different aspects that occur in a specific context with specific 
characteristics. This emphasizes the importance of context.

13.3.3  Context

Team learning occurs in the context of the team. From the previous section can be 
derived that the characteristics of the teams, with the different categories, such as 
characteristics of the members, and team structure, as well as the components within 
these categories, such as leadership and feedback affect team learning. Furthermore, 
the characteristics of the work task are of primary importance. For instance, it is 
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assumed that knowledge-intensive tasks provide more opportunities for team learn-
ing than other tasks. Sanner and Bunderson (2015) found for instance that psycho-
logical safety is more related with learning and performance in knowledge-intensive 
task settings, than in settings where less creativity, complexity and sense making is 
required. Team learning in less knowledge-intensive jobs, such as some blue collar 
work teams, has been investigated at a lesser degree. In addition, there is some evi-
dence that team context characteristics can play a moderating role, for instance in 
the relationship between reflexivity and innovation (Schippers et al., 2015). In addi-
tion, the way by which work is structured (e.g., division of labour, virtual teams, 
teams working in shifts, being part of different teams at the same time, (inter)disci-
plinary teams) influences team learning. Herein, there are also gaps in knowledge.

Aforementioned were research results where differences in results from empiri-
cal field studies might be partly explained by differences in the domain or sector, 
such as healthcare (e.g., Van der Haar et  al., 2015), vocational colleges (e.g., 
Widmann & Mulder, 2020), industry, consultancy (e.g., Rupprecht et  al., 2011), 
sports (e.g., Timmerman, 2000) and mixed (e.g., Anselmann & Mulder, 2020), 
because of differences in culture, among others. Next to that, other factors of society 
and the organisation can hinder and foster team learning and its outcomes, such as 
technological developments (as digitization, industry 4.0), the organisation of work 
in the organisation and its strategy. With respect to the importance of organisational 
learning for team learning (Senge, 2006), the issue of the relationship between team 
learning with organisational learning needs more attention in empirical research (cf. 
Rebelo et al., 2020).

13.4  Conclusions and Implications for Future Research

To enhance insights into team learning, consistent and coherent research is required. 
The previous sections have delivered information on the topics of future research, as 
well as the methodological issues and aspects that need to be taken into account 
when carrying out research and for improving team learning in practice.

13.4.1  Objectives and (Consequential) Content

Based on the overview of aspects that are relevant in relation to obtaining increasing 
insights into team learning processes and their antecedents and outcomes, the gaps 
in research have been identified. The analyses gave rise to the overall conclusion 
that there are quite a few studies on this topic, but they are scattered with regards to 
the content. Also Edmondson et al. (2007) found different research traditions, one 
focused on outcome improvement, one with lab experiments in relation to task mas-
tery, and field studies in existing teams on learning processes. In addition, Rebelo 
et al. (2020), conclude that there are two different streams of research, with different 
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foci and using different theories. They emphasize the gap in research on the rela-
tions between organisational learning and team learning. Senge (2006) argued that 
team learning is part of organisational learning, that the learning ability of the team 
is crucial and that in fact all five disciplines need to jointly develop. Therefore, all 
these components, and their relationships need further investigation.

The central objective is to acquire insights into the processes, components and 
relationships, the relationships between input, process and output, as well as the 
meaning of relationships, and the context. Knowledge about the relations between 
the characteristics of teams (what is a team) and team learning and their relations 
with the job task (task interdependence, complexity, technology), outcome and con-
text characteristics are needed. The topics that need more holistic attention are the 
processes within team learning that meet the demands of the complexity in reality. 
In addition, the role of emotions is still barely researched, as can be deduced 
from above.

Furthermore, there are major gaps in research that take into account the complex-
ity, such as the relations between behaviours and emotions within team learning and 
combinations of interactions. We need to do justice to these complexities in real life. 
There are major consequences at different levels. On the one hand, there is a need 
for a more holistic approach, by for instance taking organisational learning into 
account. On the other hand, more in-depth studies are needed. Both of these aspects 
need to fit well together.

The same goes for the dynamics, and especially the changes in such processes 
and the other variables. There have been attempts to investigate dynamics, for 
instance, in longitudinal studies (Bednall & Sanders, 2017; Erhardt et al., 2016; Van 
der Haar et al., 2017; Widmann et al., 2019), and specifically on interactions (e.g., 
threads in emotional reactions, Watzek et al., submitted-a).

More clarifications are needed to determine what is it exactly that changes and 
how, and what causes these changes. Furthermore, the relationships between 
changes and specific outcomes require more attention, as well as identifying the 
successful combinations of processes and changing aspects.

Studies are also needed to increase external validity. This means that more 
insights are needed into the role of the context on characteristics of work (e.g., the 
consequences of digitization and globalising on work tasks, such as autonomy and 
complexity). Furthermore, replication studies are needed to determine the effect of 
context.

Obtaining more insight requires clear foci and definitions on the central con-
structs, and puts further requirements on the methodology.

13.4.2  Methodological Issues

Next to content, all components of empirical research need attention. A major 
requirement for putting forward research is coherence in the research questions, use 
of theory, methodology and scientific paradigm. The latter often receives little 
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attention. The theoretical basis of research on team learning would profit from a 
more profound basis. The use of theories is also very scattered. Furthermore, theo-
ries on team learning and the development of research methods for investigating 
team learning could be further developed.

The diversity in objectives and topics shows the need for a wide variety of studies 
(e.g., field studies, experiments, interventions) and designs, whether quantitative, 
qualitative or mixed. In addition, the choices (quantitative or qualitative) need to be 
made at every level: at the level of the design, in the use of (fitting) instruments, and 
at the level of the data (cf. Niglas, 2010). Although these are rather general sugges-
tions for research, they still need more attention on team learning research. 
Aforementioned is the need for intervention studies to be able to increase insights 
into possibilities of fostering team learning ability and sustainable team learning. 
And that these issues are combined in the objectives and the content of the interven-
tion with work related and relevant content. Important is that also such studies have 
solid theoretical base (by using for instance theories and models on instruction, 
instructional design, learning and motivation). Furthermore, replication studies are 
required for getting insights into the role of characteristics of the team, organisation 
and/or society, and increase generalizability of research results.

There are many specific challenges for future research on team learning that are 
related to the level of inquiry and the level of analysis, in particular, the measure-
ment at individual and team levels (e.g., Bell et  al., 2012). Clear and consistent 
choices in relation to these levels should be made and the consequences of these 
choices taken into account. Decisions need to be made in the selection of the sources 
of information (individual team member, team and/or the leader) and the data itself 
(e.g., items asking for individual behaviour, versus behaviour of the team). In addi-
tion, decisions on data analyses should take into account the different levels, in such 
a way that the results of the data analyses can be adequately interpreted at level(s) 
required (in coherence with the objective of the study). For example, shared-cluster 
construct models or multilevel structural equation models can be used (cf. Stapleton 
et al., 2016).

Furthermore, a specific challenge for team learning research is dealing with 
missing data in teams, especially in longitudinal studies. Challenges arise when all 
team members are not responsive at every measurement moment. It can also be that 
the team composition changes over time. Such issues make the analyses and inter-
pretation of data and results challenging. Moreover, taking into account the com-
plexity of reality combined with restrictions on analyses, the challenge is quite 
substantial. Of course, the possibilities and limitations of existing instruments (e.g., 
questionnaires, focus groups, observations) in relation to the different levels need to 
be taken into account. More in-depth analyses are required where additional forms 
of analyses need to be further developed (e.g., verbal interaction). Also in relation 
to team learning research there is the issue of self-reports. There are indications that 
there are differences between ratings between the team members and the leaders 
(e.g., regarding the relationship between team learning behaviours and team perfor-
mance, Leicher & Mulder, 2016). Self-reported data is sometimes needed to answer 
the research question. In other cases, indeed supervisor ratings can be added or an 
independent observer (e.g., Van der Haar et al., 2015).
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Accounting for the complexity and dynamics of team learning, it is required to 
(also) go beyond input-process-output models, or input-mediator-output-input 
models as learning process models (see analyses of models Edmondson, Kayes, 
McCarthy and Van den Bossche, in Knapp, 2010). Capturing the dynamics and 
their consequences better requires trials in research. In relation to organisational 
change Van de Ven and Poole (1995) suggested four different approaches for 
studying change. Next to the variance studies with causal analysis of independent 
variables to explain dependent variables, process studies are possible, where 
sequences of occurrences can be described, and the stages, phases or cycles of 
change. Whereas the third focuses on describing behaviours, actions and activi-
ties, the fourth one concerns variance studies on for instance dynamic modelling 
of chaotic adaptive systems. Especially the last approach could give new insights 
into the processes of team learning itself and at the same time the relationships 
with antecedents and outcomes. In this approach processes are investigated quan-
titatively by using for instance event time series, nonlinear dynamic models, fine-
grained data, and ‘time’ as a variable of change processes (Van de Ven & Poole, 
1995). Using this approach, data analytics might be supportive. Also here, the use 
of theories needs to be solid and fit to the analyses. Ideas of Stacey for instance fit 
this last approach, and the theories of Engeström and Luhmann could be coher-
ently used in the third approach.

13.4.3  Considerations for Carrying Out Research

To realise consistency and coherence and take into account the requirements of 
internal and/or external validity, there are a few general rules to consider as well. 
One rule is to determine what choices need to be made. The combination of clear 
objectives and research questions, and clear definitions of key constructs is needed. 
Choices also need to be made with regards to the scientific paradigm, development 
of theoretical basis, fitness with the design, instruments, data and analyses.

Being concrete is also a necessity, that is, it should always be clarified what a 
team is, what is exactly meant by team learning, what the focus is (behaviour, 
knowledge, products, processes, etc.) and what the outcomes are. In relation to 
experiments and interventions, the objectives should set requirements on the char-
acteristics of the treatments. In addition, especially in field studies, in relation to the 
context, they need to be clear what the exact nature of work is, the (relevant) char-
acteristics of the organisation and the broader context where the complexity of prac-
tice caused by future processes and domains need to be taken into account. Only 
when all of these requirements and challenges are met can team learning research 
be elevated to the next level.
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Chapter 14
Assessment of Vocational Competences – 
Definitions, Issues and Quality Criteria

Viola Deutscher and Esther Winther

Abstract Assessing what people learn and are able to do at the workplace is a cen-
tral target of WPL research. Adequate measurement instruments for the assessment 
of vocational competences are clearly rare though a prerequisite for accountable 
systems to authorize access to vocational activities on a national and international 
level as well as for the provision and design of vocational trainings on an organiza-
tional and individual level. The chapter draws on existing literature on competence 
assessment in the field of WPL in order to (1) define vocational competence, (2) 
carve out different characteristics of the concept, (3) describe common challenges 
and (4) offer validity standards of vocational competence assessment. Subsequently, 
new directions and desiderata for vocational competence assessment will be briefly 
discussed.

Keywords Competence · Assessment · Authenticity · Workplace · Process- 
orientation

14.1  Relevance

Measures of vocational competence can be applied in different phases and on differ-
ent levels of vocational education and training (VET): They relate to formative 
assessments in order to support vocational learning processes as well as to summa-
tive assessments in order to test vocational learners’ abilities at the end of a training 
sequence on an individual or group level. Moreover, they pertain to national or 
international educational levels, by proving relevant information for managing the 
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quality of the vocational educational systems, developing adequate support pro-
grams and regulating the access to occupational groups through an acknowledge-
ment of competences. The acknowledgement of vocational competences is 
particularly important for individuals, but also intriguing for employers and society 
and thus constitutes an ever-growing research field. For the individual the acquisi-
tion and acknowledgement of competence is correlated to levels of remuneration 
(see e.g. Billett, 2005; OECD, 2016) and associated with occupational identity (see 
also Pusey, 2003). It can also be argued that the level of (assessed) vocational com-
petence does not only influence an individuals’ capacities to participate in profes-
sional life but also facilitates its participation in social and political life. For 
employers and societies, a high level of competence recognition can facilitate a 
more effective distribution of workforce to work tasks leading to higher productiv-
ity and improved living standards. Therefore, increasingly, measurement instru-
ments and acknowledgement mechanisms also appear in national and international 
policy agendas (e.g., OECD 2016). Yet, currently, the practice of the recognition 
and certification of skills learnt through work is underdeveloped and constrained by 
complexities in its organization and enactment that have particular and significant 
implications. To meet the multiple expectations presented above, the assessment 
and acknowledgement of competences, for the sake of encouraging lifelong, formal 
and informal vocational learning, require adequate measurement instruments. The 
strategies of the worker in the workplace are predominantly self-directed, inten-
tional, and field-based (Cerasoli et  al., 2014; Decius et  al., 2019). Though the 
assessment of competences thus is a central target of VET research; coherent defini-
tions, frameworks und instruments with respect to the diagnostics of vocational 
competence are rare (for exemptions see e.g. Achtenhagen & Weber, 2003; Gulikers 
et  al., 2004; Deutscher & Winther, 2018), even though, such research is indeed 
needed as a prerequisite for accountable systems to authorize access to vocational 
activities, as well as for international qualification acknowledgement.

The paper draws on existing literature on competence assessment in order to (1) 
define vocational competence, (2) carve out different characteristics of this term, (3) 
describe common challenges and (4) offer validity standards of vocational compe-
tence assessment. Subsequently, new directions and desiderata for vocational com-
petence assessment will be briefly discussed.

14.2  Defining Vocational Competence

The concept of competence, formerly referred to as occupational competence (e.g. 
Klemp, 1980), is widely used in the context of vocational education, workplace 
learning as well as higher education and has often been adopted on a national level 
(particularly by EU member states). Though the concept is characterized by a wide 
diversity of understanding and use among different educational and cultural con-
texts (see e.g. Biemans et al., 2004), Weigel et al. (2007, p. 4) conclude that “(…) 
although the diversity of the concept of competence in VET is stressed repeatedly, 
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and our comparison confirms this, there is enough commonality and convergence in 
its use to speak of common principles of competence (…).” This convergence 
mostly relates to an understanding of vocational competence being a latent con-
struct (or most often a conglomerate of several constructs) that allows people to act 
in various vocational situations in a vocational domain. E.g. Mulder et al. (2006, 
p. 82) define the concept of vocational competence as “the capability to perform by 
using knowledge, skills, and attitudes that are integrated in the professional reper-
toire of the individual”.

It is important to note that this definition (1) relies on the assumption that com-
petence and performance are related in the sense that competence allows for perfor-
mance in variable situations (see e.g. Chomsky, 1965; Weinert, 2001). Further, (2) 
cognitive as well as non-cognitive facets accompany this notion of competence (e.g. 
Weinert, 2001). Beyond that, the concept (3) explicitly exceeds just “knowing” and 
rather emphasizes applying knowledge to everyday (work) problems and tasks (e.g. 
Shavelson, 2010, p. 41). That is, the demand is for both knowing and being able to 
use that knowledge at work including all cognitive levels needed for that use. In this 
respect three levels of cognitive processing can be theoretically and empirically 
identified that accompany vocational competence: conceptual, procedural, and 
interpretational.1 Together, these competences represent an action schema for per-
forming vocational tasks (Gelman and Greeno 1989; Shavelson, 2008). Moreover, 
(4) an output perspective versus an input perspective on vocational education is 
stressed with this definition, paying no attention to the question if competences 
where acquired outside or inside formal educational settings, which is a central dif-
ference to the concept of qualification. Further, vocational competence is (5) usually 
associated with a shift from a discipline or subject orientation to competence-based 
education (Weigel et al. 2007) relying rather on learning areas, sometimes referred 
to as learning fields, derived from work and business processes in an occupational 
field. Another central feature of vocational competence lies (6) in its natural compo-
sition of generic and specific aspects that are required for job performance (e.g. 
Mulder et  al., 2005), which are often referred to as domain-linked and domain- 
specific competences in recent research literature (Winther & Achtenhagen, 2009; 
Winther et al., 2016). This conceptualization corresponds with Gelman and Greeno’s 
(1989) conception of domain-linked and domain-specific competence. According to 
Klotz et al. (2015) domain-linked vocational competence is generally relevant in 
decontextualized form to an occupational domain. It refers to key skills, or knowl-
edge and ability that is general but also relevant for solving vocational problems. 

1 Conceptual competence implies an understanding of the principles in the domain and corresponds 
to factual knowledge that can be translated into an action schema. Procedural competence is an 
understanding of the principles of action, which usually takes the form of knowledge applications, 
such as ways to operate with facts, structures, knowledge nets, and their corresponding elements. 
Interpretational competence focuses on appropriate strategic decision-making processes that 
reflect a grounded interpretation of the results obtained through conceptual and procedural compe-
tence. This last category therefore entails the appropriate application of conceptual and procedural 
competence and constitutes the most complex and difficult ability (Shavelson 2008).
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Domain-specific competence instead entails specific occupational knowledge and 
skills, including occupation-specific contents and job- or enterprise-specific rules 
and skills (Oates 2004), which are reflective of specific aspects, guidelines, and 
action maxims of an occupational group forming a “community of practice” (e.g. 
Lave and Wenger, 1991).

These six aspects largely connote the competence concept in current theoretical 
and empirical vocational competence research and impose far reaching implications 
for the diagnosis of vocational competence.

14.3  Issues Accompanying the Assessment 
of Vocational Competence

Based on assumption (1), it is noteworthy that the construct, competency, is an idea, 
a construction shaped by what societies or relevant decision-makers expect and 
define as professional knowledge skills and attitudes. It is therefore hypothetical 
and cannot be observed directly (Shavelson, 2008), why the term competence mea-
surement, occationally used in prevailing research, is somewhat misleading. It can 
only be inferred from a person’s behavior, where the presence or absence of perfor-
mance, or different level’s of performance can be observed. However, as no task 
could be a perfect (reliable) and/or full (valid) representation of this hypothetical 
concept, several observations are needed in order to make assumptions about an 
individual’s vocational competence. Vocational assessment, transferring basic ideas 
of assessment theory (Messick, 1994) to vocational domains, thus can be defined as 
a complex design process reaching from the very start around the inference one 
wants to make (concept and purpose of the assessment), the observations one needs 
to ground them, the situations that will evoke those observations (vocational tasks), 
and the chain of reasoning that connects them (diagnostic procedures). In line with 
this definition it is therefore reasonable to deduce cognitive structures from the solu-
tion of authentic situations (performance), assuming adequate item design and psy-
chometric procedures (e.g., Chomsky 1965; Shavelson 2008; Wilson 2008).

However, there are three issues specific to WPL that impede the validity of this 
assessment design process at different levels and stages, if not addressed carefully:

 1. As a first characteristic, vocational competence assessments relate to multiple 
application layers of one’s skills and attitudes. Therefore, particularly, the iden-
tification of work tasks can rapidly stray to the level of abstractabilities which 
reveal very little about vocational competence at a specific workplace (Rauner, 
2007, p. 53). Even if vocational learning is formalized through a common cur-
riculum of basic competences, aggregating practitioners’ shared beliefs about 
what comprises the competence constituting an occupation, the composition and 
degree of competences can still be quite heterogeneous in specific workplaces 
(Billett, 2005). In this respect it is noteworthy, that requirements for workplace 
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performance are not uniform or a version of the occupation practice but can have 
distinct qualities (Billett, 2001). So, while there are general rules and heuristics 
of an occupational community of practice, there usually are industry and 
workplace- specific characteristics as well that define competent behavior in a 
given work-context. This abundant variation creates an ongoing dilemma in 
respect of the need to construct generally valid competence tests. Thus, the 
 reference point for vocational competence can relate either to an occupation in 
general, to a specific sector or industry and finally even to a specific company or 
workplace. So the domain of application of a vocational competence assessment 
should at least be subdivided into occupation-specific, industry-specific or 
workplace- specific assessment instruments and be made transparent in order to 
be valid.

 2. As a second characteristic, the purposes of vocational assessments are vast to say 
the least. Assessments are used at different phases of a vocational learning pro-
cess; assessments at entry to a program or workplace to explicate previous 
knowledge, assessments used to determine progress during vocational learning, 
and assessments to evaluate the learning progress at the end of a vocational train-
ing or after a certain time of work experience. Apart from that, they might be 
conducted by different partners of the vocational learning process (e.g. self- 
assessment, peer-assessment, assessment by an employer or centralized assess-
ments by certified institutions) with quite different intentions regarding the 
resulting test decisions (e.g. assuring quality of the learning process, admission 
to an occupation, recruitment and promotional purposes, etc.). Respective of this 
diverse and sometimes conflicting purposes, vocational assessment designs 
require careful consideration of the assessment reference (e.g. criteria- referenced 
or norm-referenced), the assessment mode, and the administration of vocational 
assessments. Therefore, not all kinds of assessments are adequate for all pur-
poses of assessment. The focus of this chapter will henceforth be on assessments 
that may form a basis for vocational acknowledgement of competences.

 3. A third characteristic relates to the different learning sites that play a role for 
vocational competence assessment. Vocational learning can take place at the 
workplace itself, at a vocational learning institution (e.g. a school or a coopera-
tive training centre) or during the private life of an individual. Given that work-
places are in any case the final places for the demonstration of competence, they 
present not only a viable but a preferable option for the assessment and acknowl-
edgement of work skills as they are the “natural” assessment site and may in this 
respect potentially assist overcome disadvantage in formal educational settings 
and be used to maintain the recognition of skills throughout working life (see 
Billett, 2005, p. 943). However, workplaces are not always adequate assessment 
sites, at least not for all occupations and assessment purposes of assessment. For 
example, if the aim of the assessment is demonstrating competence as an astro-
naut or pilot, usually simulated environments present a safer option for assess-
ment. The same applies for a variety of high-risk vocations e.g. for electricians, 
fire fighters or military. Moreover, cost-related or fairness-related arguments in 
high-stakes assessments e.g. final examinations on national levels with the pur-

14 Assessment of Vocational Competences – Definitions, Issues and Quality Criteria



310

pose of vocational admission may call for a centralized assessment that does not 
take place at an individual’s workplace.2 In this respect, Thomson (1991, p. 7) 
contributes an interesting concept to the discussion by suggesting that the cor-
nerstone of a competency-based approach is the use of assessment in „workplace 
situations”. It follows, that if workplace situations cannot be assessed adequately 
at the workplace they have to be authentically simulated. E.g. Thomson & Pearce 
(1990) illustrate the need for both on- and off-the-job assessment, because some 
skills need to be assessed in classroom situations (e.g. occupation-specific 
aspects of competence for external recognition), others in simulated contexts off 
the job, and yet others in a real workplace setting. Nevertheless, every vocational 
competence assessment, no matter the assessment site, should relate to authentic 
workplace situations that form the tasks and mirror learning in realistic work 
situations, requiring problem-solving and decision-making, instead of low- 
importance learning metrics (e.g. isolated knowledge questions). Therefore, the 
concept of authenticity plays a crucial role in vocational competence assessment.

Summing up, the concept of vocational competence and workplaces present 
novel challenges for assessment and certification. These challenges are central to 
issues of securing fair assessment and legitimated recognition.

14.4  Types and Methods of Vocational 
Competence Assessment

The American National Center for Research in Vocational Education (NCRVE) 
identified four types of vocational assessment with the purpose of competence 
acknowledgement3 that are widely used in vocational education (Stecher et al. 1997):

 1. Written assessments (including selected response types and constructed 
responses types such as essay items or writing samples)

 2. Performance tasks (hands-on activities that require learners to demonstrate their 
ability to perform certain actions)

 3. Projects (cumulative assessments e.g. including research papers, a work product 
and oral presentations)

 4. Portfolios (cumulative assessments e.g. representing a collection of studentwork 
and a documentation of student performance)

Since then, with the development of educational software, technology-based 
assessments (e.g. in particular simulations) have become more prominent. However, 
it can be argued that they do not represent a new category but can again be assigned 

2 Note however, that the claim of assessing workplace-specific competence is not valid then, even 
though many aspects might be assessed that also raise the probability of good workplace-specific 
performance.
3 Henceforth self-assessment and peer-assessment as types of assessment will not be further con-
sidered, as the focus of this chapter is on assessment with the purpose of competence 
acknowledgement.
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to written assessments administered via digital devices, performance tasks (e.g. 
work simulations) or cumulative assessments (e.g. assessment over a collection of 
studies and work products via learning platforms).

In principle every assessment type can contribute to the assessment and acknowl-
edgement of vocational competences. However, depending on the competence 
being assessed (e.g. customer communication versus technical knowledge) some 
types of assessment may seem not appropriate, especially if they do not go beyond 
mere repetition of knowledge. Here, the various assessment purposes discussed as 
well as the nature of the targeted competence aspect should be carefully considered. 
Moreover, the theoretical definition of vocational competence, as a holistic concept 
allowing for performance in various situations, favors assessments relying on per-
formance tasks, work products as well as well-grounded cumulative 
assessment-types.

Regarding the categories of methods, that are available for the assessment of 
vocational competences, three levels of observational quality can be distinguished, 
forming a hierarchy regarding the proximity to the theoretical concept of vocational 
competence: Observing knowledge as a prerequisite for vocational competence, 
observing work task products as a result of competence and observing work-task 
performance as the actual demonstration of competence in an action process includ-
ing the work-product it finally leads to. On all three levels we find methods that can 
be applied at the workplace or at vocational schools. Though, as argued before, the 
workplace should be considered the natural and therefore preferable assessment 
site, if both alternatives are viable. The possible concrete methods have to be identi-
fied for different vocational domains. While some may be viable for multiple occu-
pations (e.g. multiple-choice items for the assessment of knowledge), some are 
specific assessment procedures only valid in certain domains (e.g. Gantt charts for 
productions for the economic domain). Table 14.1 contains as an example a selec-
tion of possible evidence for the economic domain.

14.5  Quality Criteria and Process of Vocational 
Competence Assessment

Though vocational assessment is broadly discussed in scientific literature, coherent 
frameworks with respect to the quality criteria for the assessment of vocational 
competence are scant. However, drawing on different streams of WPL research 
(particularly authenticity and competence research), six major key-categories of 
quality criteria can be identified, that define high-quality assessments of vocational 
competence. Following Deutscher and Winther (2018)4 those will be explicated in 
paragraph 5 in brief and substantiated by various research strings in the WPL field:

4 An extended version of the following paragraph can also be found in Deutscher, V. & Winther, 
E. (2018). A Conceptual Framework for Authentic Competence Assessment in VET: A Logic 
Design Model. In S.  McGrath et  al. (eds.), Handbook of Vocational Education and Training: 
Developments in the Changing World of Work (pp.  317–338). Springer. https://doi.
org/10.1007/978-3-319-49789-1_80-1
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 1. Assessment Mode
 2. Task Relevance
 3. Task Complexity
 4. Assessment Context
 5. Process-Orientation
 6. Social Interaction

It is noteworthy that these design categories and criteria explicitly exclude gen-
eral assessment standards relevant for all fields of learning (including workplace 
and vocational learning). Those include e.g. construct validity, reliability, objectiv-
ity, instructional sensitivity, etc., which are extensively discussed in contemporary 
assessment literature (for an overview see e.g. AERA/NCME, 2014). The chapter 
will instead focus on aspects of vocational assessment that are additionally relevant 
in vocational domains in order to validly assess vocational competences.

14.5.1  Assessment Mode

Like mentioned under characteristic (3) workplaces are the preferable option for the 
assessment and acknowledgement of vocational competences. If this option is not 
viable due to occupational risks or as conflicting with the purpose of an assessment, 

Table 14.1 Exemplary evidence for the economic domain

Observing knowledge
Workplace Vocational school

Cause and effect diagrams
Event chains
Flowcharts
Concept maps
Workplace discussion
…

Multiple choice questions
Short questions
Essays
Graphic organizers
Event chains
Concept maps
…

Observing work task products
Workplace Vocational school

Business letters
Business charts and tables
Storyboard reports for labor
Gantt charts of production
Balance sheet analysis
….

Collages
Posters
Drawings/illustrations
Booklets
Wall Walks
…

Observing work task performance
Workplace Vocational school

Work demonstrations (e.g.
customer counselling interview)
Presentations (e.g. slide show for suppliers)
…

Games/quiz bowls
Student-led discussions
Prepared and extemporaneous speeches
Plays-TV/radio broadcasts
…
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the workplace has to be represented in an artificial environment, reflecting the sur-
rounding of the real workplace as authentic as possible. E.g. Gulikers et al. (2004) 
stress the importance of a high fidelity of an assessment’s test environment, which 
they refer to as the “physical context” (p. 74). Here two dimensions of the test envi-
ronment, that determine the authenticity of this aspect can be distinguished (see 
Fig. 14.1): First, the assessment can take place at different settings. It can be admin-
istered at a vocational school or another testing institution or directly at the work-
place and therefore at the natural surrounding where competence is demonstrated. 
As a compromise, it could also be administered as a computer simulation of a typi-
cal workplace. Second, as mentioned in connection to the categories of methods of 
vocational assessment, the task-types presented in the test environment can focus on 
either observing knowledge at the workplace (typically multiple-choice or short 
tasks), on work-products (e.g. a chair for a carpenter or a business letter for an 
industrial apprentice) or on observing work-task performance (observing the pro-
cess of problem solving leading to a work-product at the workplace, via log-data in 
a simulation or by analyzing the solving approach in a paper-pencil task). The more 
up the matrix, the more appropriate the assessment mode seems for the diagnostics 
of vocational competence.

As a quality criterion, vocational competence assessments should strive to move 
up the matrix, or state compelling reasons not to. For example, high stakes testing 
for the purpose of certification may require a certain degree of standardization and 
comparability between persons. Both properties may be hard and sometimes impos-
sible to obtain in natural settings.

Fig. 14.1 Modes of vocational competence assessment
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14.5.2  Task Relevance

Different research emphasizes that tasks are at the core of any diagnostic decision 
and therefore should play a crucial role for valid vocational assessments (Wiggins, 
1993, Newman, 1997, Gulikers et al., 2004). The tasks chosen in a VET-assessment 
are appropriate if they are perceived by test takers as “representative, relevant and 
meaningful” in the sense that they resemble the criterion task carried out in profes-
sional practice (Gulikers et al., 2004, p. 71). Moreover, the distribution of relevant 
tasks over different fields of action of a vocational domain, i.e. the proportion of 
different contents, should reflect the natural weighing at the workplace in order to 
capture vocational competence. This means that activities that are given a large 
focus at the workplace (in terms of frequency of occurrence and their importance 
for work processes) should be presented proportionally within the assessment, 
allowing for a harmony between the vocational curriculum (formal or informal), 
vocational instruction and learning (formal or informal) and vocational assessment.

14.5.3  Task Complexity

Some authors argue that with respect to the complexity of tasks there should be an 
emphasis on higher lever thinking and more complex learning (Custer et al., 2000, 
p. 13; Wiggins, 1993). This corresponds to a notion of vocational competence as 
excellence. However, the definition of vocational competence as the capability to 
perform in vocational situations, does not yet define the complexity of the situations 
in which performance has to be demonstrated. It is therefore initially open for dif-
ferent levels of complexity and at its’ core neutral regarding the normative judgment 
of complexities. Rather, it should be argued that the extend of complexity is appro-
priate as long as it reflects the complexity of the relevant criterion-task at the work-
place (e.g. Gulikers et al., 2004). Vocational tasks may be relatively unchallenging 
requiring a rather low level of cognitive and/or manual complexity. Still, those not 
complex activities are part of the concept of vocational competence and should not 
per se be excluded from an assessment. Rather, the assessment of vocational com-
petence should represent the complexity of a real work surrounding, which of 
course usually contains a certain (domain-specific) amount of complex tasks.

14.5.4  Assessment Context

Learning at the workplace is highly contextualized. Therefore, if assessments can-
not be administered at the actual workplace of an individual a realistic vocational 
setting should be modeled in which all tasks are embedded (e.g. Shavelson, 
Seminara, 1968). This authentic test-environment should mirror central aspects of a 

V. Deutscher and E. Winther



315

real work-environment and stage all tasks in this environment as a situated anchor. 
E.g., for the commercial domain this could mean to stage all tasks in a model- 
company (see e.g. Achtenhagen & Weber, 2003; Winther et al., 2016; Rausch & 
Wuttke, 2016; Michaelis & Seeber, 2019) or for the medical domain in a model- 
hospital or in a doctor’s practice (see e.g. Seeber et al., 2016). The trick of this qual-
ity category is to form a close-to-reality-surrounding that facilitates the transfer of 
vocational competence in assessment situations. Regarding the modeled framing 
and materials, the number and kinds of material and information available to testees 
should equal the number and kinds of information at the workplace (Segers et al., 
1999). In this respect, the surrounding also tends to be more authentic, if it contains 
relevant and irrelevant information (Herrington & Oliver, 2000), as it is usually the 
case in a workplace situation, where learners have to filter e.g. documents, object 
properties or conversations for the necessary information to solve a problem. With 
respect to the proximity of the context to an actual workplace, the sector and indus-
try chosen should fit the individual’s workplace. Whereas it is not feasible to model 
the exact branch and workplace for each learner. This is not in conflict with the defi-
nition of vocational competence, as it demands for a demonstration of competence 
in variable situations and therefore in a range of possible vocational contexts. Note 
however, that the claim of assessing workplace-specific competence is not valid 
then, even though many aspects might be assessed that also raise the probability of 
good workplace-specific performance.

14.5.5  Process-Orientation

Typically, events and resulting work tasks take place in a “natural order” at real 
workplaces (e.g. Hacker, 2003; Preiß, 2005). It is crucial, that vocational learners 
also have to think and operate in work processes in order to find ideal solutions to 
vocational problems. Hence, the sequence of vocational tasks administered to voca-
tional test-takers should not be randomly or follow a content structure, but rather 
follow the logic of workplace processes. Accordingly, process-orientation in voca-
tional assessments can be conceived of administrating a chronological sequencing 
of vocational tasks following the natural occurrence of vocational events at the 
workplace. E.g. in industrial or various service domains, tasks should be arranged 
around the production-chain or around customer-service.

14.5.6  Social Interaction

Following socio-cultural approaches, WPL is characterized by a high degree of 
social interaction in which knowledge among a vocational community is shared and 
individually constructed (e.g. Lave & Wenger, 1991; Tynjälä, 2008). Against this 
background, apart from administering tasks in a real or realistic work-environment, 
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they moreover should be contextualized socially. Though working and learning usu-
ally require a consistent involvement in social interaction, it is notable, that not each 
vocational activity requires social interaction. Therefore, if the vocational activity 
assessed requires social interaction, the assessment should as well involve social 
interaction (Gulikers et al., 2004, p. 74). If we define social interaction, following a 
basic definition of Goffman (1959), as the process by which we act and react to our 
social environment, we can here differentiate between different qualities of social 
Interaction in vocational assessments that can be interpreted as a taxonomy with 
respect to their proximity to the vocational competence concept. On a first level, the 
learner is placed at the center of test-events. On a second level, the learner has to 
solve a task as a reaction to a social environment in a game-like process. On a third 
level, the assess has to actively approach others (e.g. writing an e-mail) in order to 
solve a task. On a final level, in certain assessment modes it is technically feasible 
to let the learner interact with the assessment’s environment and/or other learners. 
Again, also with respect to this quality category there may be good reasons not to 
reach out for the highest level of the taxonomy, e.g. if the assessment aims for an 
acknowledgement of individual competence (where the possibility of group col-
laboration on tasks usually has to be excluded). Table 14.2 graphically summarizes 
the possible levels of social interaction in vocational assessments and gives descrip-
tors as well as examples for the commercial domain.

Table 14.2 Taxonomy of social embedding in (vocational) assessments

Level Descriptor Example

4 Social 
Interaction

Let the learner 
interact with the test 
environment and/or 
others

The learner a voicemail informing about a no sufficient 
quantity of synthetic materials on stock to execute an order. 
His task is to order 25 tons of new synthetic materials by 
contacting various suppliers via e-mail. An intelligent test 
environment or other assessment participants respond to his 
request with offers and feedback.

3 Social 
Reaction

Let the learner solve 
a task by actively 
approaching others

The learner receives a voicemail informing about a no 
sufficient quantity of synthetic materials on stock to execute 
an order. His task is to order 25 tons of synthetic materials 
by contacting various suppliers via e-mail.

2 Social 
Action

Let the learner solve 
tasks upon a social 
request

The learner receives an email by her superior Ms White, 
informing the assesse about changing currency rates and 
asking to adapt the price lists in the company’s pricing 
system.

1 Social 
Placement

Place the learner at 
the center of action

The learner addressed and placed in the assessment plot. 
(e.g. „You have been employed with Ergonomics since the 
beginning of this year. Ms White, the team leader and Mr 
Friebel an experienced employee, are your colleagues. You 
are asked to support your project team by managing the 
following work tasks.”
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14.6  Summary and Outlook

Assessing learning at and for the workplace is a central target of WPL research and 
serves various purposes. Vocational competence has over the last decades evolved 
as a crucial concept for vocational learning and therefore deserves special attention 
with respect to possible assessment methods and standards. Yet, currently, the prac-
tice of developing vocational competence assessments is constrained by complexi-
ties in its concept and employment. Those aspects have particular implications for 
vocational competence assessment that need to be addressed. The chapter defines 
vocational competence as a latent construct that allows people to act in various 
vocational situations in a vocational domain and stressed that competence is to be 
deduced in a complex design process. With respect to this theoretical concept, three 
issues specific to WPL are identified that impede the validity of the assessment 
design process at different levels and stages, if not addressed carefully: (1) varying 
abstractabilities of reference, (2) varying purposes and (3) multiple assessment 
sites. With respect to different types and methods of assessment, four types of voca-
tional competence assessment can be distinguished: (1) written assessments, (2) 
performance tasks, (3) projects and (4) portfolios. Those types of assessments can 
be used to gather information on three levels of observation, forming a hierarchy 
regarding the proximity to the theoretical concept of vocational competence: (1) 
observing work-task knowledge, (2) observing work-task products and (3) observ-
ing work-task performance. The respective assessment methods for these observa-
tions should be defined according to the typical methods fitting the workplace of a 
vocational domain. Finally, six design categories and respective design criteria can 
be adhered to in order to create high quality assessments of vocational competence. 
In detail, attention has to be paid to (1) the assessment mode (2) task relevance, (3) 
task complexity, (4) assessment context, (4) process-orientation, and to (6) social 
interaction.

While most of the research with respect to vocational competence assessment 
currently focuses on summative assessments (assessment of learning), it should be 
noted that future directions should also address the assessment of longitudinal com-
petency development in formative settings to support the learning process and give 
learners and teachers insight into their learning progressions (assessment for learn-
ing) (e.g. Van der Vleuten, 1996). Then, the quality categories above have to be 
broadened, particularly by ensuring meaningful feedback to learners and instruc-
tors, to further the attainment of professional competencies. Moreover, without a 
measurement of the qualities of workplace learning (working environment, work- 
task characteristics, learning methods, etc.) and connecting those learning factors to 
assessment, we deprive ourselves of the opportunity to improve vocational learning 
designs by comparing different learning settings and methods. Instead, it would be 
worthwhile to use the rise of assessment and digital technologies to install cycles of 
continuous improvement in different domains of vocational learning.
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Chapter 15
Technologies for Professional Learning

Allison Littlejohn and Viktoria Pammer-Schindler

Abstract This chapter interrogates the concept of technology as driver for change 
in professional learning and as a (potential) enabler for new forms of learning. 
Changes in technology-enhanced professional learning are influenced by the inter- 
relationship of work practices, learning processes and technology systems. Based 
on an analysis of current research in professional learning with technologies, we 
identify a number of important trends. First, work practice tends to be agile and 
constantly changing so professionals are tending to use technologies to support just- 
in- time learning alongside formal professional training and education. Second, with 
widespread adoption of digital media in society, there appears to be increasing reli-
ance on recommendations from AI systems for learning alongside guidance from 
workplace mentors or experts. Third, employers and employees want to find ways 
to extend assessment of formal educational qualifications through accreditation of 
the outcomes of informal, work-integrated learning. To shape the ongoing transfor-
mation of both work(places) and learning, the chapter highlights the ways diverse 
disciplines need to align reflectively, critically, and constructively to bring together 
theories and methods from learning sciences, computer science and human- 
computer interaction to identify problems and engineer solutions. Finally, we pro-
pose three constructs that are critical for technology-enhanced professional learning, 
but often are not taken into consideration: the goals and motivations of learners, the 
work environment and structure, and the tools and resources available for work and 
learning.
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15.1  Technology as Enabler of Changed Learning Practice

Global, organisational and technological changes are transforming the world of 
work, which elevates the need for lifelong professional learning. Organisations con-
tinually are seeking ways to solve increasingly complex problems.by developing 
solutions that require the integration and application of different areas of specialist 
knowledge. Professionals have to find ways to work on problems with others who 
have different areas of specialist knowledge, deepening their own knowledge. A 
consequence of this increased specialism and complexity of work problems is a 
marked change in the ways people work together: workers collaborate around 
shared problems, working together in ways that build knowledge, solve problems 
and create products. Changes in ways of working lead to new forms of organisation, 
as workers collaborate around shared problems, working in teams, groups and net-
works that are often geographically distributed. As work practices constantly evolve, 
there is a need for professionals to learn new skills and knowledge on an ongoing 
basis (Hager, 2004; Hadwin et  al., 2011; Illeris, 2011). This cycle of ever-more 
complex work problems, increasing specialisation of roles and new organisational 
structures has led to an unprecedented demand worldwide for professional learning 
(Littlejohn & Margaryan, 2014).

Professional learning is expected to increase by 50% globally by 2040 
(AlphaBeta, 2019). This demand is unlikely to be met through established forms of 
professional development, such as training and workshops that traditionally have 
enabled large numbers of people to reach a specific level of competency. In the past 
learning a standard curriculum has been helpful to enable large numbers of workers 
to learn skills and knowledge that apply to standard work practices. However, larg-
escale training of a standard curriculum is not helpful for workers who need to learn 
specialist knowledge and individual work practices (Littlejohn & Margaryan, 2014). 
Each professional has to learn specific skills and knowledge to apply to niche prob-
lems and work tasks. There is a general recognition that simply scaling up conven-
tional forms of professional development – such as training or degree programmes 
that require a long-term, full-time commitment by students, – will not provide the 
volume or variety of professional learning needed. Many of the theories, assump-
tions and models that underpin professional learning have been developed with larg-
escale formal training in mind, therefore new approaches are needed to meet this 
growing demand for professional learning.

Adapting work and upskilling the workforce requires reconstructing the views of 
and processes within  institutions and companies, taking into consideration the 
required diversity and decentralisation of training in ways that better support life-
long learning. Recent reports have called for forms of lifelong learning that support 
professionals upskilling more regularly (AlphaBeta, 2019). This has led to the 
development of a range of shorter and more focused learning opportunities, such as 
just-in-time learning, where people learn the new knowledge or skills they need for 
an immediate work task. There is recognition that different forms of expertise 
require diverse approaches to professional learning, depending on the domain of 

A. Littlejohn and V. Pammer-Schindler



323

application (Boud et  al., 2000). Some occupations, such as healthcare, require 
workers to continually update their skills and knowledge through certification, 
which could involve longterm commitment to a course where credit is awarded, or 
short-term skills learning with granular credits, sometimes termed micro- 
credentialling or badging. In other occupations, such as computer coders, there is a 
culture of demonstrating expertise by producing outputs such as algorithms, rather 
than by accumulating qualifications or certificates.

Aside from the size and granularity or certification of learning, there are other 
features around which professional learning could be reimagined. Professionals 
learn an increasing range of skills and knowledge on-the-job, through everyday 
work tasks (Colley & Jarvis, 2007). This movement places emphasis and value on 
informal learning. The term ‘informal learning’ is considered contentious because it 
may imply that informal learning – learning through everyday work tasks – is some-
how inferior to formal learning (Billett, 2004). Yet there have been few largescale 
attempts to rethink professional learning by integrating learning with work 
(Littlejohn et  al., 2016a). An insight review by the Australian Government, the 
Australian Qualifications Review (AQR, 2018), questioned whether and how infor-
mal learning might be recognised as new forms of professional practice evolve. The 
same year the UK Government commissioned a foresight report to examine how 
professional learning might be expanded in ways that extend beyond formal training 
(Fuller & Unwin, 2016). The report emphasises the importance of learning for work 
both through formal training and informal, on-the-job learning. The degree of for-
mality of learning, whether formal (pre-planned and structured) or informal (one- 
the- job) is an important dimension along which to consider how professional 
learning might be enabled.

Another feature around which professional learning can be reconceived is the 
application of technology. Technology tools often are the enablers of new and 
emerging forms of work practice, some of which would not be possible without 
technological support. For example, platforms such as Amazon and AirBnB connect 
traders with customers, Fiverr connects freelance workers with people who want to 
hire them and enterprise platforms support professionals distributed across global 
organisations to connect, form groups, collaborate, disperse then reform around 
well-defined problems. Technology tools may use algorithms or Artificial 
Intelligence (AI) to automatically build expertise profiles and use these to recom-
mend experts for a given subject or problem (cp. Reichling & Wulf, 2009; Lindstaedt 
et al., 2010).

Although technologies are (in part) drivers for new ways of working and learn-
ing, they have not yet been fully exploited as enablers of changed learning practice 
(Littlejohn & Margaryan, 2014). This may be because the tools to support learning 
often are developed with formal training in mind and are designed for use outside 
the workplace. Technologies for formal learning include enterprise systems such as 
Learning Management Systems as well as Massive Open Online Course platforms, 
such as Coursera (www.coursera.org) that support distributed, Online Learning.

Digital systems can gather multi-modal data about professionals, including 
demographic data, contextual data, and data that indicates the affective state of the 
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learner, through face tracking, temperature or even skin conductivity (Malmberg 
et  al., 2018; Järvelä & Hadwin, 2013). Artificial Intelligence-based systems are 
being developed to interpret these multi-modal data and make decisions on behalf 
of the learner (see for example Järvelä et al., 2018). However, the interpretation of 
these sorts of data have been questioned by learning scientists, concerned that the 
assumptions that underpin the algorithms that analyse data and make decisions for 
the learner are dangerous, because they have societal stereotypes and biases coded 
within them (Williamson, 2016).

Thus, embedding professional learning technologies in organisations is contro-
versial. It requires a ‘whole system’ approach that takes into consideration digitali-
sation and innovation management. Yet, research and development of technology 
tools for professional learning seldom focuses on the whole work system and tends 
to view learning as taking place in a bounded digital environment, missing opportu-
nities to exploit a range of socio-material resources at work. Most workplaces are 
sites for learning that are imbued with a range of useful tools and resources for the 
learner, including people, materials and technologies (Boud & Garrick, 1999). 
Therefore, it is important to take the whole system into consideration. At the same 
time, workplace structures and processes may constrain how learning take place and 
how insights can be acted on. This means that, although the organisation of work 
sets the conditions of learning, it is the reciprocal interaction between the individual 
and the workplace that determines learning (Tynjälä, 2008).

Work-based field studies on professional learning technologies are rare. There is 
insufficient understanding of how professionals use technologies in practice in real-
world settings to work and learn. Particularly specialist workers, for whom learning 
is likely to be most effective when closely aligned with work practice and who 
mainly learn through work. Thus, there has been less attention paid to the research 
and development of technologies that support informal, work-integrated learning 
such as learning through reflecting on work tasks, Augmented Reality to overlay 
digital information within workplace settings, or the use of Artificial Intelligence 
systems to guide decisions and build connections through work tasks. Research and 
development of technology-enhanced professional learning requires critical insight 
into the ways professionals work and learn within their work environment (Littlejohn 
& Margaryan, 2014) and, at the same time, needs research, development and design 
of technologies that align learning with emerging ways of learning for work.

This chapter examines critical approaches within the learning sciences that 
examine work practice and professional learning alongside design methodologies 
used to research technology systems. The chapter argues the importance of bringing 
together these methods and perspectives in order to research and develop tools that 
mediate the relationship between professional work and learning in specific work 
contexts. In Sect. 15.2 we consider the diverse areas of knowledge, including work, 
learning and domain knowledge, that are necessary to research technologies for 
professional learning. Section 15.3 offers an overview of trends in technology- 
enhanced professional learning, illustrated through examples and case studies, 
before, in Sect. 15.4, examining current directions of research in the fields of learn-
ing science and computer science.
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15.2  Where We Are Going: Directions 
in Technology- Enhanced Professional Learning

15.2.1  The Inter-relationship of Work, Learning 
and Technology

In the previous section we described how professional learning is moving towards 
lifelong learning, as people continually adapt their skills and knowledge. Some of 
the changes in the ways professionals learn are facilitated by technology. This sec-
tion explores trends associated with professional learning, examining how technolo-
gies are influencing these.

15.2.1.1  From Longterm Commitment to Training 
to Just- in-Time Learning

Gaining a qualification, such as a diploma, degree or professional qualification, is 
no longer sufficient for a lifelong career. Professionals routinely participate in life-
long learning, refreshing their knowledge and skills through different approaches to 
learning. Many professional organisations now require people to engage in contin-
ual learning to retain their professional affiliation, with a growing number encour-
aging professionals to engage in online versions of face-to-face professional 
training.

Massive Open Online Courses (MOOCs) have become popular over the past 
decade as a way for professionals to learn skills over a few days or weeks. MOOCs 
are online courses staged in real-time with the geographically distributed partici-
pants (Littlejohn & Hood, 2018a). The term ‘massive’ refers to the large number of 
learners who participate in a MOOC, typically thousands or tens of thousands. 
‘Open’ refers to the fact that often anyone, anywhere – no matter his or her back-
ground, prior experience or current context – may enrol in a MOOC. When they 
were first offered, around 2008, MOOCs were heralded as ‘the next big thing’ in 
higher education, though, more recently, they have been criticised for the poor qual-
ity experience many offer (Margaryan et al., 2015).

A number of commercial MOOC platform providers have been established over 
the past decade, including Coursera,1 Udacity,2 EdX3 and FutureLearn4 to partner 
with universities or other organisations to offer courses. MOOC platform providers 
have been seeking ways to generate profit and view the business-to-business market 
as a potential growth area. Coursera in particular has been partnering with 

1 www.coursera.org
2 www.udacity.com
3 www.edx.org
4 www.futurelearn.com
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universities and other organisations to provide courses for professions. Coursera 
uses data analytics to connect MOOC learners with companies who are advertising 
vacancies, charging the company a fee. These and other analytics-based forms of 
revenue generation are becoming embedded within online higher education, with 
data viewed as a valuable source of income. The ethical implications are difficult to 
predict and control. Algorithms may bias opportunities and selections and learners 
may be unaware of how their data is being used (Berendt et al., 2017).

Professionals need to have ways to learn how to solve a specific and immediate 
work task. Online platforms with professional communities can help professionals 
find experts who can help them or can help them find out how someone else has 
solved a similar problem. For example, coding specialists connect using online plat-
forms, such as Stack Overflow, to share code, understand how specific coding prob-
lems might be solved by learning from peers about solutions to problems. Stack 
Overflow was not developed as a learning platform, but it supports professional 
learning by bringing together people with similar problems.

Intelligent systems are being developed to support specific work tasks, replacing 
professionals or augmenting their expertise so they are freed up to focus on more 
complex tasks. For example, pattern recognition software is being used to diagnose 
specific cancers, freeing up cancer specialists to work with patients. These systems 
using ‘Artificial Intelligence’, are increasingly being used to guide professionals in 
their work and learning.

15.2.1.2  From Guidance by an Expert Teacher to AI Recommendations

Artificial Intelligence (AI) is a range of analytic methods based on machine learn-
ing, where large amounts of data are gathered and fed into algorithms that use sta-
tistical models to identify patterns and inferences. These systems require large 
amounts of data (so-called “Big Data’) including personal data about learners. The 
more the algorithm is fed data, the greater the system ‘learns’ and applies this new 
knowledge to make predictions or decisions. In this way decisions about what the 
learner should do next shifts from the teacher to a system. Most systems are designed 
as a support system to help teachers decide how to support students, rather than as 
a direct replacement for the teacher. For example, AI systems that provide early 
prediction of ‘at-risk’ students can be used by teachers to identify which students to 
direct support towards. Predictive models are used to analyse data on individual 
learner profiles and data related to learner interaction within online environments to 
forecast whether a student is ‘at risk of dropping out’ of a course (Siemens & Long, 
2011; Wolff et al., 2013). These data are then presented to learners or teachers using 
a variety of dashboards to support decisions about the next steps (Papamitsiou & 
Economides, 2014).

One example of a predictive system is ‘OU Analyse’, a system developed by The 
Open University, UK to provide early prediction of ‘at-risk’ students. The system 
uses data about each student’s demographics, including their age, gender, place of 
residence and prior qualifications and combines these data with observed activity 
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within the university’s Virtual Learning Environment (Moodle). Each individual’s 
data is analysed in relation to data from prior cohorts of students to predict the like-
lihood of passing the next Tutor Marked Assessment. These predictions are visual-
ised for course tutors as a course overview dashboard where they can view the 
progress of individual students (see Kuzilek et  al., 2015 and https://analyse.kmi.
open.ac.uk). Progress is illustrated using a ‘traffic light’ system, to show whether a 
student is likely to pass their next tutor-marked assessment, based on their previous 
actions, grades and those of previous students. The system then uses the data to 
make a decision whether remedial action is needed and recommends to the tutor or 
student what the learner should do next.

At the informal learning side, Fessl et al. (2017) for instance have developed an 
adaptive reflection guidance concept and technology that reminds and supports pro-
fessionals to reflect about relevant aspects of their work practice. The reflection 
guidance implemented by the authors prompts for action, which motivate users to 
do something, typically to use the app in which reflection guidance is embedded. 
The system prompts for reflection, which directly relates to content or data that is 
available within the app in which reflection guidance is implemented. By prompting 
the professional to reflect, the intention is to trigger reflection about specific content 
or data as representations of work practice. This reflection, of curse, is on a repre-
sentation of work practice, rather than on realworld practice. Nevertheless, it offers 
a step forward in terms of integrating and assimilating knowledge into practice. As 
informal learning becomes a more recognised form of legitimate professional learn-
ing, organisations are seeking ways to authenticate informal forms of assessment. 
The next section outlines some examples.

15.2.1.3  From Assessment and Accreditation by an Organisation 
to Informal Accreditation

In partnership with the MOOC platform providers, universities have been develop-
ing ways to allow professionals to gain qualifications faster through small-sized, 
credit bearing, ‘micro credential courses’ such as Microdegrees or Nanodegrees 
(Littlejohn & Hood, 2018a). The university supplies the course materials, assess-
ment and accreditation and the platform provider supplies technology and market-
ing services. One example is the Masters in Computer Science offered by Georgia 
Tech which students can complete in 10 months. Four thousand students enrolled in 
this Masters in 2017, each paying 10 monthly payments of $200 (USD) to study the 
course and gain the qualification.

Assessment has a number of social norms associated with it and is, therefore, 
been an area of professional learning that is difficult to change. One example of 
change is offering ‘Badges” (micro certificates) that signify small amounts of learn-
ing or completion of a short course through ‘Badged Open Courses’: online learn-
ing events that offers some form of recognition for completing the course (Law, 
2015). Recognition is recorded as a ‘digital badge’ from a recognised university, 
college or organisation demonstrating that the learner reached a specific 
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competency or completed a course. This certificate can be added to an online port-
folio or CV. The value placed in a ‘Badge’ depends on the context of the learner. For 
example, an eye surgeon might not place high value on a digital badge from a BOC 
on Advanced Computing from MIT. However, a young professional in Bangalore 
may view the Badge as a way to make their CV stand out to startup companies in 
the city. A survey of learners studying in the UK Open University’s ‘OpenLearn’ 
platform identified that 80% wanted their online learning achievements recognised 
and valued Badges released under a Creative Commons licence.

A variation on Badging is ‘competency-based accreditation’, where profession-
als participate in a learning event and demonstrate their competency to an acknowl-
edged expert who assesses and records the learner’s competency level. Competency 
based accreditation is being used by online international communities or networks 
of people with a shared interest. For example, #PHONAR (https://phonar.org/) is an 
open, online photography course where learners and experts to help them gain 
expertise and develop online portfolios. Students learn through developing a portfo-
lio of photographic images. Learning is realised through developing and maintain-
ing connections with other students and photography experts and with the resources 
produced to support learning (for example course content materials) and as a by- 
product of learning (such as photographs, comments and other artefacts). The course 
requires learners to be proactive, taking responsibility for building and nurturing 
connections with relevant people and resources that can help them learn. The decen-
tralised nature of the internet provides the environment to support an open and par-
ticipatory culture of knowledge building through collaboration, participation and 
engagement. Although the course has a set of overarching objectives, each learner 
(implicitly or explicitly) sets and achieves personalised goals. The topics in the 
forum discussions tend to be emergent and responsive to the immediate needs of the 
learners. This approach is different from conventional courses, where the curricu-
lum and objectives are predefined.

One difficulty with assessing online learning is in ensuring that the accreditation 
is from a trusted source. Attempts are being made to adapt the ‘blockchain’ technol-
ogy system used to legitimise digital money (Bitcoin) to substantiate qualification 
credits (Sharples & Domingue, 2016). Blockchain is a set of linked data items 
stored on distributed, participating computers where the next item can only be added 
through ca system of consensus. Each computer performs a significant amount of 
data mining work to corroborate an item before it can be added to a blockchain. 
Blockchains are being used to provider learners with persistent records of achieve-
ment provided by universities and other recognised organisations.

Effective ways to assess learning are of fundamental interest to the learning sci-
ences, but often difficult to address in workplace environments. Learning science 
researchers are trying to find ways to recognise learning when skills and knowledge 
are acquired through the performance of every-day work. One example, is in ‘learn-
ing from incidents’, when there is an accident or near-miss in a hazardous work 
environment (Littlejohn et al., 2017). However, understanding whether people are 
learning is not as simple as observing a reduction in the number of incidents expe-
rienced by a company. A study by Murphy et  al. (2018) identified a range of 
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indicators that can be measured by organisations to signify whether people are 
learning from incidents. Examples of indicators range from communications, that 
can be analysed through online, semantic analysis, to leadership actions that can be 
detected through online surveillance to product development that demonstrates 
effective learning from incidents. A study of sexual and reproductive health educa-
tion in low-to-middle income countries will use data from news agencies to identify 
whether health workers in refugee camps are learning new forms of practice. Future 
research is likely to focus on identifying a range of different indicators that signal 
effective, informal learning.

15.2.1.4  From Formal to Informal Learning

Informal learning increasingly is supported through use of the technologies people 
use for work. Eraut and Hirsh (2010) has drawn attention to the importance of learn-
ing through work, emphasising that learning can be both ‘intentional’ and ‘uninten-
tional’. Intentional learning takes many forms ranging from formal 
learning – workshops, training and classroom teaching to ‘non-formal’ learning, 
such as asking a colleague for advice. Examples of unintentional learning include 
watching a colleague doing a routine job in a new way and adopting a new form of 
practice. Unintentional learning is not always recognised as learning. For example, 
a professional working in a new organisation with a different work culture may 
develop new forms of practice, without appreciating or acknowledging that learning 
has taken place.

The knowledge gained through formal training needs to be contextualised within 
work practice and this contextualisation often happens informally. This contextuali-
sation process may be difficult or impossible due to a misalignment of what is 
taught in formal trainings, and what is practical or culturally acceptable in work-
place contexts. For example, hospital laboratory professionals may learn new labo-
ratory detection processes (Littlejohn et al., 2019). However, this learning cannot be 
applied to the workplace if the right form of equipment is not available (Charitonos 
et al., 2018).

Informal learning is especially relevant where professionals are working at the 
boundaries of knowledge and cannot rely on courses to expand their knowledge 
(Littlejohn et al., 2016a). Self-regulated learning takes into consideration various 
affective, behavioural and cognitive factors that influence learning (Zimmerman & 
Kitsantas, 2005), alongside the social and situative features of the workplace. In 
these informal learning settings, the workplace context and culture influences and 
shapes learning, by constituting the environment in which professionals expand and 
develop their practice (Fuller & Unwin, 2016). Therefore, these sorts of learning 
practices cannot be understood without also understanding work practice. The rela-
tionships between work practice, learning and technology use is explored in the next 
section.
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15.2.2  Synthesis: How Do Technologies Support Work 
and Learning?

The previous section exemplified a number of ways technologies are already being 
used to support professional work and learning, both in formal training contexts and 
while learning on-the-job. Technologies support a range of diverse activities, from 
providing access to information resources, enabling communication, supporting co- 
work and knowledge building, to drawing on data to recommend actions and make 
decisions.

The typology below illustrates a range of technologies and their uses, based on 
work by Pammer-Schindler (2019):

• Learning Management Systems or Virtual Learning Environments support the 
documentation of learning activities and assessment outcomes in ways that mir-
ror conventional teaching and learning in universities and colleges.

• Platforms such as Social Media Environments (eg YouTube, Slideshare) or 
Massive Open Online Course (Coursera, EdX) support the distribution and con-
sumption of digital learning materials. Mirroring conventional forms of distance 
learning, these platforms are designed to support the delivery of course materi-
als, though the social technologies could be used to enable learners and teachers 
to interact in ways that are difficult in classrooms. For example, learners can 
directly enquire about problems they encounter and can link their own materials 
and make these available for others.

• Communication technologies and social software (eg Slack, WhatsApp) support 
discussions amongst learners and between learners and teachers (cp. Stahl et al., 
2014). These technology systems allow people to communicate and collaborate 
at a distance, either in real-time or asynchronously, thereby supporting learning 
in ways that are not possible without the technology.

• Virtual simulations and augmented reality systems support experimentation in 
ways that can be safer (for example learning how to perform a hazardous proce-
dure), cheaper, or not possible in reality (such as observing molecular structures) 
(cp. de Jong & Van Joolingen, 1998). One specific form of simulation is gaming 
technology which can be used to support learning in a ‘playful’ environment (for 
an overview of serious games or learning games – cp. van Eck, 2006).

• Data analytics are used to derive insights about learning drawing data from all 
kinds of sources using educational data mining techniques and learning analytics 
(cp. Baker & Siemens, 2014). The outputs can be used by various stakeholders 
including learners (to support their learning), teachers (to support teaching activ-
ity), and relevant institutions (to support institutional decision making and 
resource planning).

• Artificial Intelligence based systems proactively make decisions about the 
learner, such as predicting learner outcomes, recommending next steps and guid-
ing learning activities in ways that complement human teachers (for an overview 
of recommender systems – cp. Manouselis et al., 2010; intelligent tutoring – see 
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Baker, 2016 for a critical discussion that includes an overview of intelligent 
tutoring literature).

From these examples, there are relatively few studies of technology-supported, 
informal learning in workplace contexts, triggering at least two major problems. 
First, formal learning contexts take prominence, missing opportunities to investi-
gate how informal learning can be supported by technology systems. Second, TEL 
research in workplace contexts often is orientated towards investigation of the tech-
nology- systems. Rather than focusing on work practices and how these can be sup-
ported by technologies. This may be because technologies themselves are still 
maturing, and hence have not had significant take-up by organisations. These two 
problems have to be considered to advance beyond the state-of-the-art in technology- 
enhanced professional learning.

15.2.3  How to Go Beyond What Is: What Researchers Need 
to Know to Advance the State-of-the-Art

The previous section identified two problems that have to be addressed to advance 
beyond the state-of-the-art in technology-enhanced professional learning. 
Overcoming these issues requires knowledge from the learning sciences, specifi-
cally focusing on how professionals learn in different contexts, computing science, 
concentrating on the knowledge needed to design technology solutions as well as 
knowledge from the domain of work. Thus, the research and development of techni-
cal systems has to integrate knowledge from at least three domains: learning sci-
ences, computer science and relevant knowledge from the domain of application 
(for example knowledge about the Manufacturing Sector, Health Sector, Energy 
Sector and so on). This section examines these diverse perspectives.

15.2.3.1  Learning Sciences: A Critical Perspective

The learning sciences encompass a range of distinct traditions, from educational 
psychology which may involve quantitative testing of laboratory-based simulations, 
to socio-cultural traditions, using qualitative anthropological or ethnographic meth-
odologies to examine learning in ‘realworld’ settings. Many of these studies adopt 
a critical approach, aiming to uncover the underlying phenomenon and causality, 
rather than focusing on a solution. This critical approach makes it difficult to envi-
sion how technology developments, such as the introduction of Artificial Intelligence, 
might change learning processes. This critical approach also lacks a design- 
orientation, which is necessary however in order to develop technologies that are 
suitable for (professional) learning whilst at the same time being transformative.
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15.2.3.2  Computer Science and Human-Computer Interaction: 
A Design-Oriented Perspective

Computer science is carried out within distinct communities with different episte-
mologies. Focussing solely on communities that also or solely focus on computer 
technologies for learning, a few stand out, such as artificial intelligence and data 
mining for education (AIEd, EdM, LAK), natural language processing for educa-
tional purposes (Sig Edu of ACL), or human-computer interaction from the perspec-
tive of learning as a particular domain of application (CHI). These different 
epistemologies range from contextual design to technical (algorithmic) approaches. 
The distinctiveness of these approaches are evidenced in the different sorts of 
research questions asked by each of the communities, such that for instance 
analytics- focussed communities tend to require that research is about analytics, and 
subordinately to that allowing the research of algorithms or learning-centered 
research questions. Overall, technology-based research tends to be design-focused. 
This approach runs the risk of designing technologies around known approaches to 
learning, missing opportunities to develop new conceptualisations of learning (cp. 
Fischer, 2007).

15.2.3.3  Domain Knowledge

Domain-specific knowledge of how to teach a particular subject exists around fun-
damental fields of knowledge, such as mathematics, computer science, language 
learning (with, again, specific knowledge for specific languages), etc. Such domain- 
specific didactical knowledge has had a chance to evolve for major subjects taught 
in primary and secondary education; where in many countries there are specific 
degree programs for teachers in particular subjects. Specific didactical knowledge is 
not to the same degree existent for fields taught in higher education and is signifi-
cantly non-existent for specific fields of professional expertise. This is probably 
mostly due to the fact, that significantly fewer people learn about the specifics of 
how to measure car engines at the time of car engine development than people who 
need to learn mathematical foundations. However, there is such a thing as domain- 
specific didactical knowledge (see, for example, Kirschner et al., 2006).

15.2.3.4  Synthesis of Perspectives

Computer science and learning science each assume distinct viewpoints, with learn-
ing sciences leading towards a critical perspective and computer science taking a 
design perspective. Ideally these distinct views would be integrated in ways that 
underpin the research, design and implementation of technology-enhanced profes-
sional learning. We acknowledge that there have been attempts to integrate these 
perspectives without having a single, dominant perspective. For example, confer-
ences such as the EC-TEL (European Conference on Technology-Enhanced 
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Learning) explicitly calls for researchers to take into consideration both perspec-
tives, though papers often assume either a “learning” or a “technology” focus. 
Therefore, a key challenge in the research and development of technologies for 
professional learning is in considering both a critical and design perspective in order 
to analyse and critique existing and emerging workplace learning practice; and to 
design technological support for learning practice enabled through technology sup-
port. Thus, in order to design targeted and specific support for professional learning 
that is contextualised within domain knowledge and specific work practice, domain- 
specific didactical knowledge for professional learning needs to be developed in 
parallel with technology support for professional learning. The following section 
proposes a way forward to achieve this goal.

15.3  Professional Learning Systems: A Structure 
to Critically Inform Technology Design

Technology systems can gather and interpret multi-modal data using Artificial 
Intelligence to make decisions for the learner. However, there are concerns that the 
assumptions that underpin the algorithms that analyse data and make decisions have 
societal stereotypes and biases coded within them (Williamson, 2016; Berendt 
et al., 2017). Therefore, the design of technologies for professional learning must be 
informed by a range of critical data that inform technology-based support. Computer 
scientists normally use a design-oriented perspective, which complements the 
research methods described in the other chapters of this book. However, this design 
perspective is not sufficient in itself if the assumptions underpinning the design are 
based on social norms and conventions.

A proposal to move beyond the current status quo is to take a systemic, critical 
perspective that aims to de-construct the learning context in ways that critically 
inform the design of the technology. This critical perspective has to precede the 
design in order to provide a systemic baseline on which to design the technology.

This approach is illustrated through a usecase set in a global manufacturing 
organisation developed by one of the authors. Usecases are used by computer scien-
tists to inform the design of technology systems by describing the context of use. 
The purpose of this usecase was to redesign training materials to support outcome- 
oriented learning..

The empirical work (focus group discussions, and interviews) leading up to the 
final usecase description pinpointed that the workplace had a diverse and heteroge-
neous set of approaches to training at different educational and organisational lev-
els. These approaches varied in terms of the participants, from apprentices to 
academics; from early career professionals to senior managers; level of competency 
or skills, from theoretical to practical; from transversal issues, such as soft skills to 
core domain knowledge and skills; length of training and commitment to study, 
from two days to multiple weeks. In parallel, there were multiple types of 
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representations of training, and sometimes multiple representations for a single type 
of training: every training was described within the training management system, 
such as a system for booking the training room, registration, payment, and so on. 
For some types of training, learning materials were centrally available, while for 
others, only trainers could source the materials and make these available to partici-
pants. Some forms of training were designed around self-learning, with interactive 
electronic assessments, while others included assessments and exams with exam 
questions. Initially, only a training ID and a title denoted that these different repre-
sentations referred to the same training.

The research team carrying out the study suggested including a description of the 
learning goals. There are several benefits to this approach: the learning goals are 
included in every description of the different forms of training within the organisa-
tion’s training management system, as well as in the other enterprise systems, such 
as content or learning management systems. Therefore, the learning goals can be 
used as index to learning materials. In interactive electronic quizzes, learning goals 
can be used to give professional learners an overview of their learning progress. If 
each individual’s progress is available in the system, future design could use data to 
provide an overview of the whole organisation. These contextual data provide criti-
cal information about the professional learner and the tools and resources available 
to him or her within the workplace, yet these data are not normally taken into con-
sideration in usecases. These data can better inform the design of learning analytics 
systems, interactive systems for self-study, and automated learning guidance. 
However, this example provides only a first step towards aligning critical and design 
perspectives. Aligning these approaches is not straightforward, as discussed in the 
next section.

To overcome the challenge of aligning both a critical perspective on work and 
learning and a design-oriented perspective on designing effective technology sup-
ports, the research and design space had to be structured to provide a focus for cri-
tique, and to both constrain and direct design.

In this chapter we propose as useful overarching themes for combining the criti-
cal and design perspective when designing technologies for workplace learning:

 1. Goals and Motivation: What is the primary goal of learning, and what is the 
main motivation of the learners? What is the value of what is being learned 
for work?

 2. Work Structure: How is work and learning structured? What are relevant roles, 
divisions of labour, organisational culture?

 3. Tools: What are the mediating objects (knowledge or practical resources) used 
for work/learning? How is the object of learning represented – in curated learn-
ing materials, in materials that can be re-purposed for learning, or in the form 
of data?

These questions can be used to guide design-oriented fieldwork that aims to elicit 
design context and to identify design opportunities..

This framework provides a starting point to consider various designs perspec-
tives that can be built to support users within a usecase. The usecase 
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methodology can be used to  consider workplace resources and tools that can be 
adapted to support both formal and informal learning. This framework supports the 
design process to scaffold the development of technological tools for specific work 
contexts. Table 15.1 illustrates examples of technology tools used to support profes-
sional learning, focusing on the three themes. The goal of this table is to lay out the 
design space and give example options.

15.3.1  Goals and Motivation

A concern expressed by learning scientists is that, by not taking into account the 
learner’s context, technical designs may oversimplify how we understand learning. 
Research suggests that there is considerable variety in learners’ motivations for pro-
fessional learning (Littlejohn et al., 2016b). The goals of the professional learner 
usually align (tacitly or explicitly) with work tasks (Littlejohn et  al., 2012). The 
learner’s work role, discipline and geographic location affects their interest in topics 
(Liyanagunawardena et  al., 2013), Confidence, prior experience and motivation 
(Milligan et al., 2013), and a learner’s occupation (Hood et al., 2015) have been 
found to mediate engagement. Some professionals primarily are motivated by solv-
ing immediate work tasks, expanding knowledge, or broaden their skillset in order 
to work more effectively (Milligan & Littlejohn, 2017). Others may be motivated to 
gain a qualification, depending on their context of work. For example, health work-
ers often require certification to carry out tasks, while computer scientists are more 
motivated to solve tasks and demonstrate their competency through their outputs 
(Littlejohn & Hood, 2018b).

Research by one of the authors on how professionals self-regulated their learning 
suggests that learners displaying higher levels of self-regulation were more likely to 
conceptualise MOOCs as non-formal learning opportunities and to independently 
structure their learning and engagement to best serve their self-defined and self- 
identified needs (Littlejohn et al., 2016b). These needs might be to learn how to 
carry out a task more effectively. Alternatively, the need may be to gain certification 
to allow them to carry out work tasks (for example health professionals require 
certification for most work tasks).

Diverse motivations influence the socio-technical learning design: Where certifi-
cation is the goal, technologies that connect learners to educational institutions may 
be useful. These systems include computer-mediated distance learning or MOOCs. 
New systems are being developed to allow certification or forms of formal recogni-
tion of learning outside education courses or MOOCs. This brings with it challenges 
in the transition. For example, in a case led by one of the a blended learning course 
for the unemployed is under discussion, provided by an unemployment agency. The 
usecase has an associated online system that supports self-study, by combining mul-
timedia content with interactive learning exercises. In this usecase, the time spent on 
learning should be documented, as there is concern that in the online system will 
encourage learners to spend less time learning. Underlying this concern is the 
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concept that learners should spend significant time on learning. In reality, it is the 
quality of engagement, rather than the quantity of time on task, that will bring about 
competency development. Outcome assessment is complex and difficult to actuate, 
so professional’s competency assessment often involves a lightweight assessment of 
learning outcomes. These concepts, from conventional training, are often directly 
transferred and applied to online settings, where time on task learning is tracked and 
documented as ‘learning time’. Tracking is technologically challenging but possible 
when all learning takes place within a single system. However, if learning is across 
multiple sites and systems, tracking time is technologically challenging.

If the professional’s goal is to solve a work problem, they may engage in ‘just- 
in- time’ learning focused around a specific work task and exploring a narrow con-
cept, rather than a broad field of knowledge. In this case professionals will likely 
benefit from modular access to granular knowledge resources they can learn from. 
Modular access to resources is an important form of support for workplace learning 
and is sometimes termed “flexible delivery” (Smith, 2003). This terminology may 
seem unconventional to learning scientists, who understand that ‘learning’ cannot 
be ‘delivered’, but who are likely to agree that flexible access to knowledge resources 
is important for professional learning. The “flexible delivery” approach provides a 
baseline for a research design prototype for professional learning. A flexible techno-
logical system can reference and link fine-grained content, and aggregate granular 
content resources into constellations of relevant materials that can be used by the 
professional learner. The prototype system uses semantic technologies to gather 
data used to realise aggregations of knowledge resources. This enables the profes-
sional to have fine-grained access to knowledge that is relevant to the his or her 
work task (Lindstaedt et al., 2010).

If the professional is problem solving within a team or community, technology 
systems can be used to support communication within a community-of-practice to 
support collaborative problem-solving. For instance, while evaluating a collabora-
tive mood tracking application in business-to-business call centres, Rivera-Pelayo 
et al. (2017) observed that reflection-in-action could be mediated by a technology 
tool. Online reflection was brief, but it triggered a lot of of face-to-face dialogue, 
where problems were tackled and solved. These forms of supported conversations, 
leading to formation of a community-of-practice might increase the learner’s moti-
vation to learn, through the creation of a respectful social environment or by explic-
itly rewarding the learner with recognition for his or her expertise.

15.3.2  Work Structure

For professionals, finding the time and space for learning is a challenge. In some 
work settings the time for work is unstructured. This means that finding time for 
learning within work hours in principle can be done, but is not easily organised so 
may not take place. Traditional forms of  training are organised during working 
hours. For computer-mediated formal training, particularly  informal learning, 
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learning may take place outside working hours. Pammer-Schindler et  al. (2018) 
describe a case where, despite the work-relevance of trainings, no explicit learning 
resources (i.e. time) are allocated for computer-mediated training. Even in cases 
where the working day can be used for learning, workload may be high, which 
inhibits people from learning during work. Another challenge is finding a space to 
learn. Both in Pammer-Schindler et al. (2018) and Fessl et al. (2014), the authors 
describe cases where clients (e.g. patients in a doctors surgery) may expect immedi-
ate attention of a professional (e.g. a receptionist) who is learning at work, and may 
raise questions about professionalism when the professional is found to be doing 
something other than work. Where these sorts of  issues are not addressed by the 
system designers, they remain a problem for the learner to solve him or herself.

Similarly, finding time and space for learning is challenging in online profes-
sional learning. In some settings, such as an online classroom, there is a clearly 
defined teacher and learners who aim to achieve the same learning goals. However, 
in MOOC settings students teach their peers and the teacher-student role is not well 
defined. It is a characteristic of the work and learning structure, whether and in 
which roles teachers and co-learners all participate in the same organisation. This 
interchangeability of roles impacts the types of contextualisation that can happen 
around formal training.

Informal learning scenarios are equally complex, since it is difficult to predict 
how a professional might learn informally or who they might learn from. In voca-
tional apprentice training, supervisors are typically assigned to apprentices. This 
assignation has is quasi formal and the supervisor may be responsible for the profes-
sional development of those whom he or she manages. In one case from a large- 
scale global organisation, a manager was responsible for identifying the training 
needs of those he managed and was also accountable for assessing the impact of the 
training. However, a key problem was that the training impact assessment was not 
mandatory. This meant that the training organisers and learners did not have useful 
information about the quality and suitability of the training in terms of impact on 
practice. This is a problem because support for learning can be made available by 
capitalising on quality management processes. For example, if an employee is 
uncertain about a procedure, or how to deal with a potential problem, a triage sys-
tem (a chain of reporting and discussion) developed for quality assurance can be 
adapted to support learning. The use of these supports can be mediated and contex-
tualised through online discussions within Communities of practice (cp. Santos 
et al., 2016) or online learning networks

One of the authors has explored how professionals learn on-the-job within online 
networks in the petrochemical industry (Littlejohn et al., 2012; Margaryan et al., 
2009). These studies identified four key learning actions as firstly consuming 
knowledge and resources created by others. This can be supported by search tools, 
social media, recommender systems and AI systems that recommend pathways and 
resources. Second, creating new knowledge, by authoring and extending resources 
to elaborate and record current practice. Creating actions are supported by enter-
prise systems such as Sharepoint as well as open knowledge creation tools such as 
Google Docs, blogs, wikis, media players as well as video or audio capture. Third, 
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connecting with people and resources (information sources), including linking with 
peers who share interests or goals to develop ideas, share experience, provide peer- 
support, or work collaboratively to achieve shared goals. Connections are made 
through conventional tools, such as email and videoconferencing (eg Skype). 
However, a range of systems including WhatsApp, Slack, Twitter and other systems 
are increasingly being used for work. Fourth, contributing new knowledge resources 
either formally (as reports, publications, and other standalone artefacts) or infor-
mally (as reflections, ideas, ratings and other context-dependent content). In this 
way, one individual’s learning becomes available to others. As professionals self- 
regulate their learning, they ‘chart’ their learning pathways, therefore we term this 
metacognitive process of planning and instantiating learning ‘charting’.

Another way to guide the learner is via an automated learning guidance. 
Lindstaedt et al. (2010) developed an adaptive system based on semantic models of 
work tasks, concepts that shall be learned, and user’s current competencies in order 
to adapt learning support to the user’s level of competence in relation to the concept 
that shall be learned. Fessl et al. (2017) have developed a reflection guidance con-
cept that is based on Schön’s (1983) distinction between reflection-in-action, and 
reflection-before/after-action, i.e. reflection that is intertwined with operative work, 
and reflection that is temporally separated from work. The reflection guidance con-
cept is largely domain-independent, but concrete instantiations hide didactical 
knowledge about the domain of application, such as what kind of data are useful 
representations of the learning domain; and which types of data patterns are salient 
and potentially useful for reflection.

15.3.3  Tools

Automated learning guidance systems, using Artificial Intelligence, are being used 
to support novices to gain expertise (cp. Kirschner et al., 2006). The rationale behind 
these systems often is to point the novices towards available and relevant learning 
materials. However, this approach has a number of questionable  assumptions, 
including the supposition that expert knowledge can be codified and transferred to 
novices. State-of-the-art systems are using ‘analytics of work practice’ to support 
professional learning. These systems guidance from the system (for example, point-
ing the professional to relevant information and resources) with human guidance 
from an expert, mentor or coach. In this system the learner him/herself sometimes 
acts as an expert. This system brings together at least three fields of knowledge 
needed to design future technologies for professional learning: the knowledge about 
technology systems, knowledge about learning and domain knowledge about the 
workplace. These three knowledge domains have to be combined to create advanced 
adaptive and intelligent technology systems.

Data analytics can be an enabler for learning guidance. However, there are con-
cerns that the algorithms that inform analytics systems are based on traditional 
models of education and professional development. New analytics systems are 
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being developed to gather domain data as basis for evidence-based practice guid-
ance for professional learning. This closes the gap in knowledge around how profes-
sionals learn, how they use technologies to learn, and about the impact of 
socio-technical interventions. These sorts of data can be used to overlay augmented 
reality within authentic work situations, in ways that integrate professional work 
and learning. The tools and resources in the workplace – information systems, spe-
cialist technologies and non-technical resources such as guidelines; templates error 
categories, or taxonomies  – will structure work and learning. A key question is 
whether and how existing systems and resources should be incorporated in a novel 
systems design.

A project led by one of the authors developed a system to support automotive 
engineers. These production workers were part of a car assembly line in Austria and 
had specific responsibility for rectifying cars that failed to meet the required quality 
standard, for example had surface scratches in the paintwork. These arbitrary errors 
in assembly-line produced cars are complex. Within the organisation there was a 
taxonomy of error categories and errors were logged, but there was no systematic 
way to compare or analyse instances of how errors had been repaired. Having data 
on similar errors not only can improve the efficiency and effectiveness of the assem-
bly line, but allows opportunity for the organisation, teams and individual workers 
to learn. The challenge of designing a system for workers to document and analyse 
errors within a pressurised work environment is a challenge for human-computer 
interaction specialists. A key information retrieval challenge is to determine which 
errors are similar and which solutions to errors are transferrable and this decision 
making requires the knowledge and skills of the production workers. In this case 
professional learning was supported through structured reflection of prior error han-
dling cases, based on the concept of adaptive and computer-mediated reflection 
support (cp. Fessl et al., 2017). By aligning the benefits of a digital system – to 
record and document representations of errors – with the strengths of the work-
force – the knowledge around how specific errors can be resolved – an intelligent 
digital workspace can provide support for work and learning. Rather than producing 
‘learning materials’, the system supports the production workers in knowledge shar-
ing. The system connects to existing workplace tools and artefacts, such as the tax-
onomy of errors, the company’s quality management system, and a system that 
documents the assembly-line production.

In these sorts of examples, where learning is integrated within work practice, 
existing work systems can be used to log relevant activity data about work practice, 
which generates data that can support workers reflection about their work practice. 
In this way the analytics of work practice supports (data-driven) learning, rather 
than performance monitoring. It is critical that the data used to represent work prac-
tice is relevant for learning. Pammer et al. (2015) have investigated how activity log 
data from the computers used by of IT and strategy consultants can be used to help 
them reflecting on their workflow and time management in the case of IT and strat-
egy consultants, with study participants having generated useful insights about own 
time management. Prilla (2015) examined ways to support physicians to learn how 
to have difficult conversations with patients and their relatives. There are no data 
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within medical information systems that can be used to support physicians’ learn-
ing. Therefore, additional data that can be used as basis for reflection needed to be 
gathered. This raises critical issues around data sensitivity, with respect both to pro-
fessionals and their patients. Computer scientists are facing growing challenge and 
scrutiny over the design of these sorts of systems. Therefore, these issues of data 
protection and other issues that influence decision making in technological systems 
need to be considered and informed by critical analyses that provide a baseline for 
designing technology systems.

15.4  Conclusion: The Future of Professional 
and Digital Learning

Technologies have the potential to help shape and transform professional work and 
learning.

However, learning scientists have real concerns that technology systems devel-
opers have an overly simplistic view of the ways professionals learn. At the same 
time computer scientists are worried that criticism of technology system develop-
ment, without a solution, does not help identify a positive way forward. Technology 
systems have to be designed in ways that do not incorporate societal stereotypes and 
biases, are supportive of learning, usable and acceptable for professionals.

Overcoming these challenges is an interdisciplinary problem that requires 
knowledge from at least three areas: the learning sciences, computer science (most 
notably human-computer interaction and artificial intelligence) and the domain of 
application (i.e. healthcare knowledge, finance knowledge etc depending on the 
workforce). In this chapter we have proposed a way forward that brings together 
methods and approaches from both a critical and design-oriented perspective.

In this chapter we suggest a structure to support critical design of technology 
systems for professional learning, illustrated by examples that represent the state- 
of- the-art for computing science. These examples illustrate how the design space 
has to transform to take into consideration a wide range of contextual and critical 
data to support the development of more innovative and transformative solutions.

However, deeper approaches to combining critical approaches with design 
approaches are needed to alleviate concerns around the use of data for efficiency 
gains or income revenue valanced against data protection, unintended biases being 
coded into systems, unfounded assumptions underlying data analysis and contex-
tual information about the workplace and context of professional learning not being 
taken into consideration. These concerns are very relevant for the modern age and 
call for an integrated approach to research, bringing together different critical and 
design perspectives, alongside a stronger inter-relationship between the learning 
sciences and computer science.
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Chapter 16
Vocational Education and Training 
in Germany: Benefits and Drawbacks 
of the Dual Approach as Preparation 
for Professional Employment

Stefanie Zutavern and Jürgen Seifried

Abstract Employees increasingly need to keep pace with the dynamics of the 
labor market to be professionally successful in the long term. This requires flexi-
bility in shaping one’s employment biography by continuously adapting one’s 
skills portfolio to the current labor market conditions. 21st century skills are 
becoming increasingly important in this context. In addition, risk management, as 
well as planning and organizational skills, are also required of employees. Since 
not everyone has these skills per se, the vocational training system can be seen as 
jointly responsible for preparing future employees for these work-related 
requirements.

In Germany, training companies and the state pursue a cooperative approach 
that has become established for the majority of training occupations. In the 
German dual system, apprentices complete both practical phases at a training 
company and theoretical phases at a vocational school. By linking these two ele-
ments, apprentices can gain practical experience and at the same time acquire in-
depth theoretical knowledge to make the best possible use of the opportunities to 
learn offered by both learning sites. The development of the dual system to date, 
however, raises doubts as to whether a fundamental shift is underway here away 
from a holistic vocational qualification that also includes the trainees’ personal 
development and toward a system geared one-sidedly to the usability of compe-
tencies on the labor market.

Against this background, it will be discussed whether the German system of dual 
vocational training can prepare trainees for the requirements of their future work-
place. To this end, the extent to which the dual system fosters successful transitions 
from training to working life will be examined. Furthermore, it will be discussed 
whether the dual approach is suitable for the acquisition of vocational competencies 
and how uniform quality standards can be ensured.
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16.1  Learning for and in the Workplace in Times of Change

Changing jobs or breaking new ground have become part of modern employment 
biographies. On the one hand, such changes may be due to factors that lie beyond 
the individual such as new production or management techniques, new business 
segments, mergers and acquisitions, and so on. On the other hand, the individual 
himself/herself can also bring about change. Young employees in particular tend to 
change their employer (Eurostat, 2021c) and occupation frequently (Kalleberg & 
Mouw, 2018). Over and above the age groups, retraining, further education, and 
other training activities also play a role for individual employment biographies. On 
average, 43.7% of EU employees participate in such practices (Eurostat, 2021a). 
The OECD average even approximates half of the workforce (OECD, 2018).

These short remarks may highlight that “work and career are no longer static and 
predetermined entities” (Manuti et al., 2015, p. 2). Rather, they develop in the sense 
of a constant reaction to external and individual conditions. One factor that has kept 
the labor market on its toes for the past decades is the shortage of skilled workers 
and the struggle for the best minds it has brought with it (martially called “war for 
talents”; Chambers et al., 1998). This situation can be seen as a result of a combina-
tion of two developments: First, there is a continuous decline in birth rates 
(Eurostat, 2021b) accompanied by an increase in life expectancy (Eurostat, 2021d), 
which leads to a reduced number of (young) people available for work. Second, the 
demand for qualified workers is increasing with a stable economic situation 
(Cedefop, 2016) and new qualification requirements that arise, for example, from 
the digitalization of business processes (Brynjolfsson & McAfee, 2014; Frey & 
Osborne, 2017; Harteis, 2019). This leads to a contrary development of supply and 
demand for qualified personnel and thus an excess demand.

In particular, new technologies and industries, digitalization, and globalization 
have caused a change in the competencies and skills demanded. These develop-
ments have shaped the concept of 21st century skills. In the OECD approach, 21st 
century skills and competencies include those skills and competencies that have 
gained in relevance for mastering work-related demands and social participation in 
today’s knowledge society (Ananiadou & Claro, 2009). This does not define new 
skills and competences, but rather emphasizes their significance in the current labor 
market context and for managing individual life circumstances. For instance, in 
addition to individual problem-solving competence, information and media compe-
tence is becoming increasingly relevant (OECD, 2019). The focus here is on the 
ability to process information and to communicate and collaborate digitally and 
non-digitally. At the same time, social responsibility and the ability to assess and 
evaluate the consequences of one’s own actions are gaining in relevance (Binkley 
et al., 2012; Dede, 2010; van Laar et al., 2017).
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Kirpal (2007) also recognized the changing demands workers are confronted 
with. By replacing stable employment relationships, fixed tasks, and fixed areas of 
competence, risk management and the demand-oriented provision of relevant com-
petences are transferred from the employer to the employees. These more flexible 
employment patterns force employees to not only continuously improve their skills 
and competencies, but also to plan individual career paths independently of a single 
company. Such individualization underlines the relevance of metacognitive compe-
tences such as planning and organizing future actions—the “career management 
skills” (European Lifelong Guidance Policy Network [ELGPN], 2012, 2015). 
According to this development, Kirpal (2007) formulates the necessity of a change 
from a classical work attitude to an entrepreneurial work attitude, which is charac-
terized by the willingness for multiple qualification, flexibility, and mobility. Goller 
(2017) and others (e.g. Jääskelä et  al., 2016; Vähäsantanen & Eteläpelto, 2018) 
highlight the relevance of agentic behavior. This means that learners and workers 
must actively seek learning opportunities and find their own ways to develop their 
competences. Since not all individuals per se possess these skills, one can see the 
vocational training system as jointly responsible for preparing future employees for 
these work-related demands. Against this background, a fundamental discussion 
took place in Germany on, for example, questions of the relationship between occu-
pation and employability. There are concerns of a fundamental change from a holis-
tic vocational qualification including the personal development of trainees to a 
system that is one-sidedly oriented towards the usability of skills on the labor mar-
ket (e.g. Seifried et al., 2019). This development is to be judged critically because 
employers around the world still attach high value to personality characteristics 
such as integrity, honesty, respect and team spirit or work ethics (Ju et al., 2012; 
Suarta et al., 2019). In this light, an individual’s composition of skills and compe-
tencies as well as attitudes, agency, and initiative has become increasingly impor-
tant in two respects: (1) From an individual‘s perspective, the above-mentioned 
developments underline the relevance of lifelong learning. With regard to their 
employability, employees should constantly match their own skills and compe-
tences to the skills and competences currently in demand on the labor market. This 
enables them to uncover and tackle any gaps in their own repertoire. In addition, it 
is important to identify job profiles that can be exercised with the existing bundle of 
knowledge, skills, and competencies. In this way, employees can achieve and main-
tain maximum employability in the long term. Lifelong development efforts are also 
necessary with regard to aspects such as personality development, meaningful work, 
and the balancing of one’s own interests and aspirations and operational require-
ments. (2) From an organizational and economic point of view, competitive advan-
tages are opening for employers who develop along with these changes and are open 
to individual skills and competences. Such employers can succeed in retaining 
qualified personnel and attracting new qualified personnel. Taken these two per-
spectives together, it is illustrated that the concept of employability is not limited to 
specific job profiles and the individual level. Rather, it also encompasses the career 
and life planning of employees. It also touches on the organizational and economic 
level, which shapes and changes the labor market.
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To sum up: Organizations as well as individuals need to respond to the outlined 
changes and become as adaptive as the environment in which they operate. 
Accordingly, learning and adaptability have become an increasingly important 
competence of employees and employers. Ultimately, this is because the successful 
response to change determines economic success on an individual and organiza-
tional level. However, the question of how to prepare future employees within dual 
apprenticeship for such an agile work context remains largely unanswered. Certainly, 
this cannot be done by only one learning site. Rather, the characteristics of both 
learning sites need to be considered in order to prepare young adults for employ-
ment in practical and cognitive terms. This is particularly true if one does not look 
one-sidedly at operational or economic requirements but also at the personality 
development of young people. Against this background, the objectives of vocational 
education and training are diverse and address both directly subject-related and 
interdisciplinary perspectives (Baethge et al., 2003). Three overarching objectives 
should be mentioned, namely (1) the development of the individual’s ability to regu-
late (autonomy), (2) the safeguarding of a society’s human resources, and (3) the 
promotion of social participation and equal opportunities. The ability to regulate as 
an action-related category is regarded as the most complex and at the same time the 
most general person-related target category. With the aim of securing human 
resources, two dimensions are addressed: In addition to the socio-economic compo-
nent, there is also an individual perspective. Both dimensions are closely interlinked 
and highlight the relationship between the business and economic requirements 
(securing the qualitative and quantitative demand for labor) and the people working 
in it or their desire for a satisfying and livelihood-securing gainful activity while at 
the same time making good use of their own skills on the labor market.

With a special focus on the German vocational education and training (VET) 
system, the purpose of this paper is to discuss whether the German dual vocational 
training system can prepare future employees for the requirements of their work-
place. To this end, we characterize the work context as a learning site and portray 
the system of dual VET in Germany (Chap. 2). In the following, we will discuss to 
which extent dual VET prepares future employees for the learning and development- 
related requirements of their workplace (Chap. 3). Finally, we will make recom-
mendations for the practical implementation of the points discussed and for future 
research (Chap. 4).

16.2  Workplace Learning and the Vocational Education 
and Training System in Germany

As outlined above, the development of vocational skills and competences and the 
willingness to acquire new work-related skills and competences have become cru-
cial for working life. Such characteristics make it easier for employees to cope with 
changes that affect their work environment. This increases employees’ adaptability 
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while promoting their individual employability and professionalism. In addition—
and this seems to us to be of even greater importance here—such skills and attitudes 
help with individual professional development and with regard to professional par-
ticipation and personality development in the process of work (Gerholz & Brahm, 
2014). The question is how to achieve these objectives. An overview of possible 
forms of work-related learning and models for conceptualizing work-related learn-
ing can provide insights in how workplaces function as learning environments. 
Furthermore, a closer look on the conceptualization and objectives of the dual VET 
system can enlighten its impact on preparing apprentices for their new role as skilled 
workers. However, the dual model of vocational training is only one option through 
which young adults can be guided to vocational qualification. Since the Industrial 
Revolution, the market model and the school-based model have also become estab-
lished in Europe (Greinert, 2005). While the market model (e.g. England) is regu-
lated via the labour market and training companies, the school model (e.g. France) 
is controlled by the state. In Germany, training companies and the state follow a 
cooperative approach. Their collaboration is central for the dual model, which has 
become established for the majority of training occupations. For this reason, we will 
only discuss the dual model in greater detail.

16.2.1  Learning in Professional Contexts – All Roads 
Lead to Rome

The topic of workplace learning attracts different research disciplines and subdo-
mains whereby each subject area investigates the topic with different approaches 
and specific research interests (Tynjälä, 2013). Starting with studies that investigate 
workplace learning from a learning-theoretical perspective—for instance studies on 
personality traits or competence and expertise development—the spectrum ranges 
to studies that take an organizational perspective, e.g. studies on work conditions or 
knowledge management. Despite the different approaches, there are overlaps and 
similarities between the research directions, which make it possible to identify valid 
interdisciplinary characteristics of workplace learning:

First, workplace learning aims to support employees in successfully fulfilling 
their work tasks. To this end, employees are to be encouraged in their role as learn-
ers in order to promote the acquisition and development of work-related compe-
tences, skills, and knowledge (Raemdonck et  al., 2014). This highlights that 
workplace learning is primarily an individual-level process designed to achieve per-
sonal goals. By continuously targeting and achieving new goals, the sum of these 
individual learning processes leads to the training of professionalism in a particular 
occupation (Metso, 2014). Expanding this dynamic developmental perspective, 
Choi and Jacobs (2011) point out that an individual’s development contributes to 
further development of the whole organization in the long run. Thus, by increasing 
individual performance as well as organizational performance, workplace learning 
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creates a win-win situation from which employees and employers can profit (Crouse 
et al., 2011). Second, a single and individual learning process can take place in a 
variety of different forms and situations. In order to distinguish such learning pro-
cesses, the distinction between informal and formal learning has been established 
across disciplines. Thereby, goal orientation of the learning process and the formal 
conception of the learning environment are central distinguishing features.

Formal learning typically does not take place in the learner’s direct work envi-
ronment. Rather, they “are separated from their day-to-day work” (Choi & Jacobs, 
2011, p.  241) in order to enter learning environments that have been specially 
designed and prepared for knowledge transfer (Manuti et al., 2015). The aim is to 
impart knowledge and skills to the learner that enable and promote the completion 
of specific job duties (Manuti et al., 2015). Concrete learning objectives, which are 
evaluated at the end of the learning unit, as well as previously defined learning 
materials and temporal structuring of the learning unit, are typical. Furthermore, 
learning activities are guided or accompanied by a teacher or trainer (Malcolm 
et al., 2003). This applies to, for example, formalized settings such as design think-
ing spaces or project days (e.g. FedEx-Days, 20% time) for creative-disruptive and 
interdisciplinary development of problem solutions. Besides such offerings that are 
primarily intended to stimulate the innovativeness and creativity of employees, for-
mal learning offers also include psychologically based training courses or counsel-
ling services. Mindfulness training, for example, aims to teach employees how to 
deal with the demands of agile work environments and to maintain their individual 
well-being. Counselling services can be provided as training or one-on-one inter-
views and are designed to support employees in their individual career planning. 
Through the prior conception and preparation of the learning process, formal learn-
ing is strongly influenced by third parties. Thus, the learning process can be deter-
mined less by the learner himself/herself. At the same time, the planning and 
didactic preparation of learning content enables learners to select formal learning 
activities according to their individual development needs. From the learner’s point 
of view, formal learning can be planned and therefore takes place consciously.

In contrast to formal learning, informal learning “occurs during critical moments 
of need embedded in the context of practice” (Manuti et al., 2015, p. 5). Informal 
learning processes therefore usually occur ad hoc, are directly related to the activi-
ties of the individual work environment, and aim to solve a current problem situa-
tion. Due to the proximity to the work reality of the learner, they can meet the needs 
of the individual particularly well (Cho & Kim, 2016). This means that work-related 
knowledge and skills tend to be acquired in passing, during the performance of the 
task, and thus unplanned, so that learning objectives, duration, and learning materi-
als are not known at the beginning of the learning process (Kyndt et  al., 2009). 
Possible learning situations, which come about mainly through discussions with 
colleagues and ad hoc support, can be promoted through modern office concepts 
(e.g. flexible workplaces or coffee corners) and the use of appropriate technologies 
(e.g. video conferencing). In addition, the learning process is not guided by a teacher 
or trainer (Eraut, 2004). Rather, the teacher-learner constellation results from the 
competences, abilities, and experiences possessed by the people involved. 
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Furthermore, the reflexive moment can be missing, so that the learner is not aware 
of the acquisition of new content. In this case, Watkins and Marsick (1992) used the 
term “incidental learning”, which can be seen as a sub-form of informal learning. 
However, due to their spontaneous nature, informal learning activities promote flex-
ible and contextual learning, thus increasing the practical transfer of the learned 
content and the immediate resolution of work-related problems. This can increase 
the flexibility, employability, and adaptability of the individual learner (Manuti 
et al., 2015).

All forms of learning activities on the continuum from formal to informal learn-
ing are important for the individual and organizational development towards profes-
sionalism. “Specifically, in a knowledge and information society, collective training 
or formal education alone limit creativity and professionalism” (Cho & Kim, 2016, 
p. 407). In order to make optimum use of the potential of learning formats, the ques-
tion arises which factors determine participation in learning opportunities in profes-
sional contexts. Billett’s (2001) model of co-participation at work emphasizes that 
it is neither the work environment nor the individual learner alone that make learn-
ing activities successful. He describes their interplay as a supply-demand model. 
The supply side is composed of the design of the actual work activities, possibilities 
for participation in formal interventions as well as the degree and quality of guid-
ance and support offered by the employer. Since workplaces are usually competitive 
environments, this package of learning opportunities is not equally available for all 
and, accordingly, there is no guarantee for high quality learning outcomes. Rather, 
the success of learning and development is determined individually and therefore 
depends on how individuals use the available offer. Hence, the demand side of his 
model is composed of human agency, previous knowledge as well as personal expe-
riences and values of the individual employee and learner.

Based on the idea of legitimate peripheral participation (in the communities of 
practice approach, Lave & Wenger, 1991, learning is defined as the successive 
growing into a practical community, whereby an initially marginal (peripheral) 
position is regarded as legitimate), Billett (2002) defines the workplace curriculum 
as an individual path of practical experience at the respective workplace. The cur-
riculum is not institutionalized but depends on the learner and his or her previous 
knowledge, talents, interests, etc., and on the practice lived at the respective work-
place. The curriculum then arranges the work activities according to increasing 
complexity and responsibility. Prerequisites for such a concept are the identification 
of complexity, the anticipation of learning difficulties, and the adequate support of 
the learners, i.e. the presence of experts and their willingness to offer assistance.

The idea of mutual participation is further specified in Tynjälä’s (2013) 3-P 
model (see also Gruber & Harteis, 2018).1 Comparable to Billett’s model, it 
considers the individual learner and the specifics of the work environment as two 

1 The i-PPP model (Integrated-Premise-Product-Process-Model of Gruber and Harteis (2018) as 
further development of Tynjälä’s 3-P-Model) also considers the effect of individual and contextual 
factors on learning at work. However, the influence of social aspects is extended to all model com-
ponents. In addition, the authors assume mutual relationships between all three model components.
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separate influencing factors. Together, factors of the learner and learning context 
constitute the model’s input component (presage). In contrast to the co-participation 
model, the interpretation of these input factors is separated from the individual 
learner factors and mapped upstream of the actual learning process. The learning 
process forms the center of the model and can take place in various learning activi-
ties on the continuum between formal and informal learning (process). In addition, 
learning outcomes constitute the third model component. They are distinguished 
into outcomes at an individual and an organizational level. Finally, Tynjälä shows 
that the relationship between presage, interpretation, process, and product is not 
unidirectional. Rather, the achieved learning outcomes lead to changed influencing 
factors, which in turn affect future learning activities. Furthermore, the learning 
process is embedded in the sociocultural environment what makes clear that job-
related learning activities should always be interpreted against this overarching 
background. Hence, in contrast to the co-participation model, the 3-P model also 
takes the social and macroeconomic situation into account, which—as explained at 
the beginning—can point the way for learning in professional contexts.

In summary, learning in the workplace should always support learners in learn-
ing and performing their work tasks. Thereby, the underlying learning process can 
take many different forms on the continuum between formal and informal learning. 
In addition, the learning process is embedded in a complex network of learners, 
learning environment, and socio-cultural environment in which the individual com-
ponents are mutually dependent.

16.2.2  The Dual Vocational Education and Training System 
in Germany

The dual vocational education and training (VET) system is the most important sec-
tor of occupational education in Germany (Seeber & Seifried, 2019). Approximately 
320 job profiles are currently being trained (BMBF, 2020). In order to answer 
whether it can prepare future employees for the requirements of the vocational con-
text, it is necessary to understand the concept of the dual VET system in Germany 
as well as its content and objectives. Thus, this section gives a description of the 
German dual VET system in order to show its potentials for preparing future 
employees for professional employment.

In contrast to other vocational training concepts, the combination of two learning 
sites—the workplace and the vocational school—is a special characteristic of the 
German dual VET system. The corporate training part is structured and organized 
by the employing company. For this purpose, trainees are hired on the basis of a 
training contract under private law. When the contract is concluded, the employing 
company undertakes to provide the trainee with the contents contained in the train-
ing regulations. These are formulated for single training occupations on the basis of 
the Vocational Training Act (BBiG) and the Crafts Code (HwO) and create a uni-
form national standard for each training occupation (BMBF,  2020). During the 

S. Zutavern and J. Seifried



355

phases at the workplace that dominate the school-based part of education (Cedefop, 
2017c, 2019), the company introduces its trainees to current and authentic organiza-
tional work processes (BMBF,  2020). The factual and temporal sequence of the 
corporate training part is regulated by the training plan, which is part of the training 
contract (BMBF, 2020).

Visiting a vocational school is mandatory within the concept of the dual VET 
system. In addition to the corporate training part, the vocational school represents 
the second learning site. Within the framework of the lessons, the trainees are taught 
both job-related content and general educational content (BMBF, 2020). 
Consequently, corporate topics can be prepared, deepened, and enriched through 
schooling. At the same time, the classroom setting enables simultaneous teaching of 
ethical and moral values and norms that can serve as orientation in the working life 
of young adults. In order to ensure that school-based and vocational training are 
interlinked, the contents are taught in vocational action contexts—the so-called 
learning fields (KMK, 2007). They are based on the framework curriculum, which 
is designed at the federal state level (KMK, 2007).

At the end of vocational education—usually after three years—trainees must 
take a final examination/journeyman’s examination. It contains practical, written, 
and oral elements to examine the contents of the training regulations. Graduates are 
awarded a state-recognized training qualification at the European Qualification 
Framework level four (Cedefop, 2019), which certifies that they have acquired 
occupational competence. The competent bodies, usually the Chambers of 
Commerce and Industry, organize the examination. An independent examination 
board, composed of representatives of the chambers, training supervisors of employ-
ers, and vocational school teachers, conducts the examination.

The overriding objective, which is to be achieved by the described concept of the 
dual VET system, is to impart occupational competence for dealing with complex 
work situations (in German: berufliche Handlungskompetenz that means that indi-
viduals possess the competence to cope well with professional requirements). It 
certifies trainees, who have successfully passed their final examination, that they are 
qualified to act competently in the profession they have learnt (Brockmann et al., 
2008). This basic idea of the dual VET system is legally manifested in the German 
Vocational Training Act. Here, occupational competence is defined as the occupa-
tional skills, knowledge, and abilities, which are necessary to execute a qualified 
occupational activity in a changing world of work. Specific facets of such an occu-
pational competence are described in more detail in the assistance paper for devel-
oping framework curricula for state-recognized training occupations, written by the 
Conference of the Ministers of Education and Cultural Affairs (KMK). Besides 
activities in the professional context, the definition also includes behaviors in the 
private and social context. A person is regarded as professionally competent if he or 
she is able to “behave in an appropriately thoughtful as well as individually and 
socially responsible manner” (KMK, 2007, p. 10). Consequently, the dual VET sys-
tem aims to impart vocational competence on the one hand and human and social 
competence on the other hand. At the same time, and as part of these three compe-
tence goals, trainees should acquire methodological competence, communicative 
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competence, and learning competence in the course of their vocational training 
(KMK, 2007). Through the acquisition of occupational competence, trainees are to 
be prepared for their future working life in a variety of ways. By imparting occupa-
tional and cross-occupational-field qualifications, trainees are to be enabled to 
achieve occupational flexibility. Furthermore, their willingness to participate in 
training and further education activities should increase. In addition, they should 
learn to take responsibility for their own actions and to shape their private lives in a 
future-oriented way (Billett, 2011).

To conclude, the German dual VET system is based on a joint responsibility 
between the public sector and the private sector (e.g. industry, handicraft, trade). In 
cooperation, they aim to bring vocational education and training into line with 
socio-political and economic requirements. While the Federal Ministry of Education 
and Research (BMBF) is responsible for general issues relating to vocational train-
ing (e.g. legal issues and the content of the corporate training part), the federal states 
are responsible for the school-based part of the training (Cedefop, 2019). Employers 
and trade unions—social partners—act as supportive experts by formulating train-
ing regulations and framework curricula. Furthermore, they support the reform of 
existing and development of new occupational profiles (BIBB, 2017). In addition, 
the Chambers of Commerce and Industry have an advisory and monitoring func-
tion. Exemplary duties are to monitor the corporate training part, to check the train-
ing suitability of companies and trainers, and to advise companies and trainees 
(BMBF, 2020).

16.3  The Dual VET Approach and Its Suitability 
as a Preparation for Work in the 21st Century

In order to prepare people in vocational training for the requirements of the desired 
occupational profile, appropriate forms of learning are required. Such forms of 
learning should “enable people to engage in transformative and innovative rather 
than in reproductive learning, and in networked and social learning rather than in 
individual learning, as well as in ethical and value conscious rather than ‘value-free 
and objective’ learning” (Tynjälä, 2013, p. 12). Moreover, learning formats need to 
equip trainees with all the relevant knowledge, skills, and competencies critical to 
fulfil current and future vocational tasks. Accordingly, apprentices must be qualified 
in two ways: On the one hand, they have to gain occupational competence. On the 
other hand, they must be taught metacognitive skills in order to remain employable 
in the long term. How can this be achieved within the framework of the German 
dual VET system?

The question is particularly interesting because the dual system is not the only 
form of vocational training in Europe. Even in Germany, some occupations are 
trained in the school-based system as well (e.g. educators, physiotherapists). For 
instance, France and Sweden provide initial vocational education in a primarily 
school-based approach (Cedefop, 2017a). In this case, a selection of basic 
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occupations are taught in state-financed schools (Greinert, 2004). The contents are 
prepared according to curricular principles and are oriented towards theoretical, 
subject-specific approaches to the respective world of work (scientific orientation, 
Deißinger & Frommberger, 2010). Other countries follow a solely work-based 
approach in providing VET as further training activity (e.g. UK) (Cedefop, 2017a). 
The training offered and required is regulated exclusively by the market itself. The 
same applies in qualitative terms, since the content of the training on offer is also 
geared to the requirements of the labour market (Greinert, 2004) (functional orien-
tation, Deißinger & Frommberger, 2010). In addition, there are countries where 
VET is understood as part of lifelong learning so that almost all occupational and 
educational qualifications can be subsumed under it (e.g. Finland) (Cedefop, 2017a).

The decisive factor and special feature of the German dual VET system is the 
cooperation of the two learning sites—vocational schools and training companies. 
The training occupations are based on the basic principles of professionalism, self- 
administration and learning on the job (Greinert, 2004) and are intended to lead the 
trainees to a vocational qualification that is based on typical occupational activities 
(vocational orientation, Deißinger & Frommberger, 2010). With regard to the design 
of institutional cooperation, which pursues the overarching objective of promoting 
vocational decision-making competence, the question to the pedagogical function 
of the respective learning sites and the type, quality, and intensity of cooperation 
inevitably arises (Euler, 2004, 2015). A distinction is usually made between three 
intensity levels of learning site cooperation (information, coordination, and coop-
eration, see Euler, 2004), whereby only the level of cooperation represents a learn-
ing site cooperation understood in the true sense. However, studies show that the 
implementation of learning site cooperation in vocational training practice still 
needs to be improved (Wirth, 2015). Potential exists especially in the inclusion of 
real work experience. Integrating trainees‘company experiences into the school- 
based development of learning content, learners can reflect on their own experi-
ences and compare them with those of their peers (Wirth, 2015). In this way, school 
content can be taught authentically and its relevance for practical problems can be 
emphasized. By interlinking the two learning sites, it is therefore possible to com-
bine theoretical and practical training. Thus, initial vocational education can be 
offered in a school-based setting that is aligned with practice-relevant competences 
and action-based learning accompanied by vocational training in a real work envi-
ronment. Results of a study with final-year vocational trainees show that trainees’ 
perception of the integration between school-based learning and workplace learning 
has a positive effect on trainees’ generic skill development. Furthermore, trainees 
perceive more opportunities to learn and contribute in the workplace and actually 
achieve better learning outcomes the more they feel to be an active member of their 
workplace community (Virtanen et al., 2012). These findings for Finnish VET stu-
dents are in line with results from the Cedefop (2017b) opinion survey on vocational 
education and training in Europe. Compared to general education graduates, VET 
graduates are more satisfied with their developed sense of initiative, entrepreneurial 
spirit as well as creativity. Besides, they are generally more satisfied with their 
work-related competence development. This could be due to the fact that learning in 
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the vocational context is predominantly problem-oriented and takes place through 
learning by doing, whereas school learning is typically content-oriented and passive 
(Endedijk & Bronkhorst, 2014). At the same time, the study results show that school 
learning more frequently takes place out of curiosity. Thus, it can be assumed that 
the combination of learning sites brings together their strengths and compensates 
for limitations.

However, a twin-track approach, based on the acquisition of practical compe-
tence at the workplace and more theoretical knowledge at vocational schools, is 
especially popular within German speaking countries. The aim is to offer young 
adults a protected framework for vocational orientation and for the transition from 
the familiar school environment to the largely unknown professional environment 
they experience during apprenticeship. In order to be able to assess the potential of 
dual vocational training, its effectiveness must be examined. There are two possible 
perspectives here: (1) Indicators can be a successful transition into working life or 
the learning outcomes of trainees. The high completion rate, for example, speaks in 
favor of a successful transition to employment. More than 90% of trainees pass the 
final examination. Once VET has been successfully completed, more than three- 
quarters of trainees are taken on by the training company (BMBF, 2021), which 
contributes to comparably low youth unemployment in Germany (7.5 % in June 
2021, Eurostat, 2021e). However, it should be borne in mind that around a quarter 
of trainees drop out of training prematurely (BMBF, 2021). This can be due to 
unsatisfying workplace conditions, a lack of willingness to perform or integrate, 
and misconceptions of the training occupation (BMBF, 2021). In such cases, chang-
ing the training company or learning another occupation can be promising alterna-
tives to discontinuing training. (2) Furthermore, it is of particular interest whether it 
is possible to achieve the skills required to successfully cope with vocational situa-
tions. The competence characteristics of trainees at the end of their training were 
systematically examined as part of the BMBF’s ASCOT (Technology-Based 
Competence Measurement in Vocational Education and Training) funding initiative. 
For the first time and due to technology-based instruments for competence diagnos-
tics (mostly simulations), information on the performance of trainees at the end of 
their training are available for various occupations. The findings point to the fact 
that higher-level competences such as problem-solving competences and reflexive 
competences are not consistently achieved (see Seeber & Seifried, 2019 and the 
references given there). In this respect, from a qualification perspective, it cannot be 
assumed per se that the dual system can adapt more or less seamlessly to the current 
requirements of a globalized service and information economy.

Moreover, Seeber and Seifried (2019) identify further critical issues facing the 
dual VET system: First of all, many vacant training positions and at the same time 
unsatisfied job searches point to a lack of fit between demand and supply in the 
labor market. In addition, especially young adults with no or low formal school 
leaving certificates have problems to get an apprenticeship. This indicates that the 
dual VET system has become more and more selective and therefore has lost some 
of its integrative function in terms of school-to-work-transition. Third, despite the 
degree of high selectivity, a quarter of training contracts are terminated prematurely. 
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Some training courses are discontinued and others are changed. One reason could 
be insufficient information regarding the chosen occupational field and the associ-
ated occupational requirements at the beginning of the training relationship. Finally, 
the dual VET system needs to be modernised, starting with job profiles and their 
teaching and competence objectives extending to the organization of cooperation 
between the learning sites. For this purpose, the sometimes very differentiated job 
descriptions should be defined as more complex job descriptions. A stronger cross- 
occupational orientation can take account of the increasing expansion of profes-
sional tasks and requirement profiles and promote vocational flexibility.

Kutscha (2015) also calls for the modernization of job profiles. He considers the 
traditional concept of specific occupations to be endangered by the academization 
of the world of work and the increasing dissolution and privatization of employ-
ment. The model of “extended modern professionalism” is intended to revise this 
occupational concept. As a prospective “integrated vocational and educational con-
cept” (Kutscha, 2015, p. 8), it serves as a guideline for quality assurance of VET and 
learning processes, detached from specific sectors of education. By combining (too) 
specialised single occupations into core occupations and aligning learning activities 
with work and business processes, the concept of occupation should be strength-
ened and the permeability of the education system should increase. At the same 
time, this creates a basis for continuing vocational training and lifelong learning. It 
is therefore essential to promote the individual’s ability to act independently and to 
plan and realize his or her own career opportunities.

An example for merging job profiles is the training occupation “office manage-
ment assistant” (German: Kauffrau/Kaufmann für Büromanagement), which was 
created in 2014. This job profile combines the former training occupations of office 
administrator (German: Bürokaufleute) and office communication assistants 
(German: Kaufleute und Fachangestellte für Bürokommunikation). By merging the 
three job profiles, the new training occupation can be trained across all sectors 
(industry, commerce, skilled trades, public service) (BIBB, 2021b). Evaluation 
results show that the qualifications needed in day-to-day vocational practice are 
adequately reflected in the training regulations and learning fields of the framework 
curriculum. The possibility of acquiring additional qualifications is also assessed 
positively. Nevertheless, the examination board complains that the first part of the 
final examination  is scheduled too early, and that the elective qualification is 
weighted too high in the second part of the final examination. As a result, it is hardly 
possible to fully assess the acquired vocational competence (BIBB, 2021a). Overall, 
the vocational reform seems to have been successful, as apprentices are offered a 
wide range of tasks, which opens up employment opportunities in various sectors. 
At the same time, the trainees’ autonomy and decision-making ability is promoted 
by the choice of different specialisations and additional qualifications. A similar 
initiative can be observed in the care sector. The training occupations of geriatric 
nursing, health and nursing care, and health and paediatric nursing have been com-
bined in the new training occupation of nursing specialist (German: Pflegefachkraft) 
since January 2020. Choosing the training company and specialisation in the last 
third of the training program, still allows for a vocational focus according to 
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individual preferences. In addition, the new training occupation is intended to facili-
tate the EU-wide recognition of professional qualifications (BMFSFJ, 2021). It 
remains to be seen whether these potentials of generalist nursing training can be 
realised.

16.4  Implications and Future Research

If one weighs up the arguments for and against the German dual VET system as an 
approach to prepare young adults for agile work contexts, the following points are 
particularly convincing: First, the dual VET system provides a protected framework 
for young adults (Shavit & Müller, 2000). Within this framework, they are provided 
with information about working life and the chosen job profile and have the oppor-
tunity to orient themselves with regard to their career (Billett, 2011). They are to be 
supported in their career choice and in mastering the transition from the familiar 
school environment to the largely unknown vocational environment. In the long run, 
early experiences in authentic occupational settings are suitable to support trainees 
in developing a professional identity (Cedefop, 2011). Second, the entire training 
structure is geared to the overarching objective of occupational competence. 
Through the explicit orientation of the school-based training parts towards in- 
company practice (learning field concept) and their mutual adaptation to the special 
features and advantages of the other part, formal and informal learning activities are 
combined, so that trainees are supported in the best possible way in preparing for 
the demands of their future careers (Zitter et al., 2016). Third, VET aims to equip 
trainees for ongoing professional development. On the one hand, this function is 
fulfilled by teaching trainees social- and meta-competencies in addition to profes-
sional competence. These support trainees in coping with daily work requirements 
and the future-oriented design of personal employment biographies (KMK, 2007). 
On the other hand, the VET system offers an opportunity to reorient one’s career 
and thus helps to maintain one’s own employability (Billett, 2011). Fourth, the com-
pletion of vocational training in the dual system also has a positive effect on the 
transition to the subsequent working life. The employment rate of graduates of the 
dual system exceeds that of graduates of general education programmes (Cedefop, 
2012). Here, the probability of finding a job is higher regardless of age and gender 
(Cedefop, 2012). In particular, the employment rate among graduates of the German 
dual training system exceeds that of graduates of general education and is above the 
EU average (Cedefop, 2013). Compared with graduates of general education, train-
ees also find a job more quickly after completing the training programme (Cedefop, 
2012, 2017b). Furthermore, they remain in their jobs longer (Cedefop, 2012). This 
can, above all, be explained by the strong link between their training and the require-
ments of the labor market, what results in a particularly high fit between the train-
ees’ competences and their future job requirements (Cedefop, 2012).

Nonetheless, there are still some areas of the dual VET system that can be 
improved. One of these areas is devoted to the question of the competences, 
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abilities, and skills that trainees should have acquired at the end of their vocational 
training. The challenge here is to assess not only knowledge and cognitive abilities 
but also the ability at a performative level. The assessment of their professional 
competence can only become authentic when the trainees show how they behave in 
representative professional situations (Wesselink et al., 2018). Another area requir-
ing future research efforts is the processes involved in dual vocational training. On 
the one hand, this refers to the learning processes that take place in the respective 
learning sites. On the other hand, learning processes that take place as a result of the 
cooperation between the two learning sites are of interest. Diary studies are particu-
larly useful for recording processes that are difficult to observe, such as subjective 
learning outcomes, characteristics of social interactions or work-related problems 
(Rausch, 2014). Finally, there is a need for further research concerning the quality 
of training. To this end, indicators need to be defined that can be used to objectively 
assess various conditions and thus the quality of training. In addition, these indica-
tors must be operationalized and applied in the form of instruments. The item cata-
logue provided by Böhn and Deutscher (2019), for example, is an instrument that 
can be used to assess various facets (e.g. framework conditions and work tasks) of 
vocational training. In conclusion, the German dual VET system should be seen as 
a protected environment in which young adults are introduced to the demands of 
working life and have the opportunity to develop a professional identity. However, 
there is still a need for action with regard to the training of vocational competence 
and the associated 21st century skills, underlying learning processes, and possibili-
ties for establishing and evaluating a uniform quality standard.
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Chapter 17
Preparing Students for the School-to-Work 
Transition: A Systematic Review 
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Abstract The school-to-work transition is a critical step in the careers of vocation-
ally educated graduates. Preparing graduates for this transition could help them 
obtain a permanent high-quality job. Preparation within the school, focusing on the 
development of personal resources, is considered essential. Accordingly, the aim of 
this systematic literature review is to integrate findings concerning vocational out-
comes and personal resources and structural factors of secondary vocational educa-
tion influencing these outcomes. Results of the summative content analysis of 36 
articles indicate that obtaining a secondary vocational education degree reduces the 
risk of unemployment. Jobs filled by these graduates are often fixed-term and 
require lower levels of skills. Nevertheless, these students seem to be poorly pre-
pared as they do not possess strong personal resources, such as professional func-
tioning and career development skills. Concerning structural factors, attending a 
public school and following a specific vocational programme both help when find-
ing a job.
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The school-to-work transition is a critical step in the careers of recent graduates, 
both in the short and the long term (Koen et  al., 2012). In the short term, the 
school- to- work transition has consequences for well-being and life satisfaction 
(Koen et al., 2012). In the long term, the school-to-work transition impacts earn-
ings, career satisfaction, and career prospects (Koen et  al., 2012). The conse-
quences are not only at the individual level, but also at the organisational (e.g., 
turnover) and the societal level (e.g., economic returns of a healthy labour market) 
and have, thus, a far- reaching impact (Akkermans et al., 2015). However, this step 
is not without challenges and can be characterised by periods of unemployment, 
underemployment, and cycling between insecure positions before obtaining a 
stable and satisfying job (Akkermans et  al., 2015; Lassibille et  al., 2001). Not 
surprisingly, graduates experience this transition as a period of chaos, shock, and 
uncertainty (Kowtha, 2011).

Preparing students for this critical step could facilitate the transition to the labour 
market (Akkermans et al., 2015). In this respect, previous research has indicated 
that personal resources are vital for the school-to-work transition (e.g., Baay et al., 
2014a; Kanfer et al., 2001; West et al., 1987). Personal resources or “those entities 
that either are centrally valued in their own right (e.g., self-esteem, close attach-
ments, health, and inner peace) or act as a means to obtain centrally valued ends 
(e.g., money, social support, and credit)” (Hobfoll, 2002, p. 307) can help to over-
come difficulties and cope with less comfortable experiences (e.g., Baay et  al., 
2014a; Kanfer et al., 2001; West et al., 1987). Hence, they exert an important influ-
ence on the outcomes of the school-to-work transition.

Prior research indicated the contribution of resources in the school to the devel-
opment of personal resources (Kehrhahn & Peterson, 2014; Lüftenegger et  al., 
2012; Meyer & Wise, 1982). These resources in the school environment include 
structural factors (e.g., autonomy, workload, and support) as well as the curriculum 
(Lüftenegger et  al., 2012; Schreiber, 2002). Furthermore, these structural factors 
also directly influence the school-to-work transition (Baranowska et  al., 2011; 
Béduwé & Giret, 2011; Crawford et  al., 1997). Structural characteristics of the 
school have the potential to implement change in order to facilitate the school-to- 
work transition and the development of personal resources. Therefore, structural 
factors in the school environment have the potential to leverage the preparation for 
the transition to the labour market.

Despite the fact that graduates from secondary vocational education are expected 
to enter the labour market immediately after graduation (Billett, 2011; CEDEFOP, 
2008), concerns arise as to whether education effectively meets the economic and 
social requirements of the labour market (Pavlova et al., 2017). In this respect, the 
Indian government, for example, acknowledged the challenge of relevant vocational 
education at the secondary level in order to adequately prepare students to meet the 
requirements of the world of work (Pavlova et al., 2017). As such, it seems that 
graduates from secondary vocational education would probably benefit most from a 
qualitative preparation for the transition to work given their less favourable position 
in the labour market, especially in the long term (Kyndt et al., 2012).
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In order to qualify them for skilled work, students in secondary school-based 
vocational education are offered both theory-oriented and practice-oriented courses 
(Billett, 2011; Corrales-Herrero & Rodriguez-Prado, 2012; OECD, European 
Union, & UNESCO-UIS, 2015; Shavit & Müller, 2000). Additionally, workplace 
learning is included in the educational programme as an internship – a sustained 
period in an organisation to use the practical skills learned during classes in actual 
practice (Lopez-Mayan & Nicodemo, 2013). This combination of theory and prac-
tice within secondary education contributes to the vocational competence (i.e., 
pieces of integrated knowledge, skills, and attitudes) of these students, which is 
necessary for adequate functioning on the job (Baartman & Bruijn, 2011). Students 
need to integrate knowledge learned in theoretical classes with the skills and atti-
tudes learned in practical classes and transfer these integrated pieces of knowledge, 
skills, and attitudes to the internship environment (Baartman & Bruijn, 2011). 
Hence, this combination of, on the one hand, theory-oriented and practice-oriented 
courses in school and, on the other hand, workplace learning in an organisation is 
potentially crucial for preparing secondary vocational students for entering the 
labour market.

Considering the facts that immediate outcomes of the school-to-work transition 
have potential long-lasting consequences for their future career and that graduates 
from secondary school-based vocational education have a less favourable position 
on the labour market, more insight into the vocational outcomes of these graduates 
and how these transition outcomes can be improved is needed. Furthermore, a clear 
overview of which structural factors of the school help facilitate the school-to-work 
transition, as well as which personal resources should be fostered and how they are 
related to the vocational outcomes, is lacking. In this respect, this systematic review 
investigates (1) what is known about the outcomes of the school-to-work transition, 
(2) what personal resources contribute to the outcomes of the school-to-work transi-
tion, and (3) what structural factors of secondary school-based vocational education 
contribute either directly or indirectly to the outcomes of the school-to-work 
transition.

This study focuses on graduates from secondary vocational education situ-
ated at ISCED 3 (i.e., upper secondary education) level. This study does not 
include articles that merely focus on graduates from other secondary tracks or 
vocational education situated at other ISCED levels. Furthermore, because 
workplace learning has a central place in the educational programme of second-
ary school-based vocational education, this systematic literature review will 
contribute to workplace literature by investigating the outcomes of the school-
to-work transition in relation to the structural characteristics of the secondary 
vocational school.

In the following section, the school-to-work transition and the outcomes of the 
transition are outlined. Next, the method and results are presented. Finally, the 
results are discussed and suggestions for future research are provided.
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17.1  Conceptual Background

17.1.1  The School-to-Work Transition

According to van Daal et al. (2013), the school-to-work transition is defined broadly 
by Nicholson (1990) as starting within education, towards the period between grad-
uation and finding employment, until the first period at work. This is different from 
other definitions that are narrower in scope and define this transition solely as the 
period between graduation from education and finding employment (Vanoverberghe 
et al., 2008). The broader definition of Nicholson (1990) acknowledges the role of 
education in the preparation for the school-to-work transition. Furthermore, the 
model proposed by Nicholson and West (1988) acknowledges the complexity of the 
transition. The transition is seen as a process in which outcomes are related to indi-
vidual experiences. This relatedness between individual experiences and vocational 
outcomes is inherent to the transition to the labour market (Goodwin & O’Connor, 
2005). As such, this broader definition is appropriate when capturing the complex 
reality of the transition from education to work.

According to Nicholson (1990) and Nicholson and West (1988), each transition 
into a new work role or a new (paid) job comprises four stages: the preparation, 
encounter, adjustment, and stabilisation stage. During the preparation stage people 
are getting psychologically ready for the transition by creating expectations about 
the future and by anticipating the upcoming change (Nicholson & West, 1988). The 
early encounter stage starts with the job interview and other formal presentations or 
meetings as part of the selection process and lasts until the first few weeks of the 
new job (Matthews, 2002). When the change is integrated and the new worker has 
found their way in the new organisation, he or she can start settling down into the 
occupational community during the adjustment stage (Nicholson & West, 1988). 
Once the new worker is less conscious of the adjustment and feels relatively com-
fortable in their understanding of the new job, the stabilisation stage is achieved 
(Matthews, 2002). The experiences and acquired knowledge and skills resulting 
from performing in the new work context during this last stage are a preparation for 
future changes and, eventually, the breeding ground for a new transition 
(Nicholson, 1990).

Even though the different stages are described as a successive process (Nicholson, 
1990), the transition to the labour market is often a non-linear process (Goodwin & 
O’Connor, 2005). The school-to-work transition is heavily individualised, complex, 
and fragmented, potentially involving breaks, extended or repeated periods of 
unemployment, and even return to education after a period in the labour market 
(Goodwin & O’Connor, 2005). Not surprisingly, recent graduates might cycle 
between the different stages of the transition process before settling down into a 
stable job. It is, however, clear that the phase before the first job transition, namely 
entry to the labour market, can be considered a preparation phase. As such, this 
study of the transition from education to work focuses on the preparation stage and 
how this stage contributes to outcomes of the school-to-work transition. More 
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precisely, the role of personal resources and characteristics of the school (i.e., struc-
tural factors), in this first stage of the transition process, is unravelled.

The school-to-work transition is not only heavily individualised, it is also embed-
ded in the context of the country where the transition occurs (Zimmermann et al., 
2013). Demographic structure, economic climate, labour market characteristics, 
active labour market policy programmes, and education and training interact in the 
transition to the labour market (Zimmermann et  al., 2013). With regard to the 
school-to-work transition, the demographic structure relates to the size of younger 
cohorts. The economic climate refers to the structure of the economy and the eco-
nomic growth. Labour market characteristics influencing the school-to-work transi-
tion are the minimum wages and regulations with regard to employment protection 
for permanent and temporary jobs. Active labour market policy programmes refer to 
the programmes for youngsters who failed to complete general or vocational educa-
tion. Education and training refer to the formal preparation for the labour market 
(Zimmermann et  al., 2013). Across countries and world regions, education and 
training is seen as the core factor in determining the chance of successfully transi-
tioning to the labour market because it has a particular role in preparing recent 
graduates for their school-to-work transition (Quintini et  al., 2007; Raffe, 2011; 
Zimmermann et al., 2013). More precisely, vocational education, compared to gen-
eral education and pure on-the-job training, increases the chance of achieving a 
successful school-to-work transition across world regions. Graduates who follow 
vocational education are taught technical skills in school and require little on-the- 
job training if the skills taught in school are aligned to the labour market (Quintini 
et al., 2007; Zimmermann et al., 2013). Furthermore, workplace learning during an 
internship can help strengthen general employability skills and personal develop-
ment (Zimmermann et al., 2013). It should be noted, however, that the assumption 
that knowledge, skills, and attitudes developed in practice settings are more closely 
related to work requirements compared to knowledge, skills, and attitudes devel-
oped in school settings is too easy and too straightforward. It is the alignment of 
education with the expectations and needs of the labour market that could overcome 
the hurdles, which stem from the other factors mentioned (Zimmermann et  al., 
2013). In this respect, Zimmermann et al. (2013) conducted worldwide research on 
unemployment of graduates stemming from vocational education. Their findings 
indicated that the school-to-work transition of vocational graduates across the world 
share many similarities with regard to finding a first job. These similarities across 
countries allow an integration of findings concerning the school-to-work transition 
across countries (Raffe, 2011).

17.1.2  Outcomes of the School-to-Work Transition

The transition from school to work can be divided into three types of vocational 
outcomes: job quantity, job quality, and job stability (Akkermans et al., 2015). Job 
quantity refers to attaining employment and is often used to define a fluent transition 
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(Akkermans et al., 2015; Taylor, 2005). Finding employment has implications on 
different levels. First, attaining employment leads to a reduction in depressive 
symptoms, an increase in self-esteem, and fosters the social network and social 
inclusion of the new employee (Akkermans et al., 2015; Evans & Repper, 2000; 
Wald & Martinez, 2003). Conversely, remaining unemployed has a negative influ-
ence on future career success (Koivisto et  al., 2007). Furthermore, organisations 
need to recruit talented new employees in order to increase and maintain their com-
petitive advantages (Akkermans et al., 2015). For society, recent graduates attaining 
employment implies a reduced cost of unemployment (Akkermans et al., 2015).

Job quality refers to the quality of employment in terms of monetary (i.e., earn-
ings) and non-monetary job benefits, such as on-the-job training, promotion oppor-
tunities, and task variety (Jencks et al., 1988). Attaining a high-quality job is crucial 
for young people, as the first employment can determine future career success 
(Akkermans et al., 2015; Ng & Feldman, 2007). Furthermore, job quality is related 
to increased mental health, career development, and job satisfaction (Akkermans 
et al., 2015; Saks & Ashforth, 2002; Stone & Josiam, 2000). In this respect, the cor-
relations of poor job quality are more similar to unemployment compared to ade-
quate employment (Akkermans et al., 2015; Dooley & Prause, 1997).

Job stability refers to the time employees work in the same job (Giannelli et al., 
2012). Finding a temporary job represents a less optimal transition because tempo-
rary jobs often lack adequate learning opportunities and pay (Akkermans et  al., 
2015; Yates, 2005).

These three types of outcomes are often examined as state variables and are mea-
sured only once in time. In this respect, the moment when the outcomes are mea-
sured influences the perception of the outcomes of the school-to-work transition. 
Scholars find mixed results concerning the outcomes of the school-to-work transi-
tion of less-educated graduates. Achieving a secondary vocational education degree 
lowers the risk of unemployment and offers protection against extended periods of 
joblessness compared to graduates from secondary general education (Arum & 
Shavit, 1995). Nevertheless, less-educated graduates seem to experience more dif-
ficulties in finding a job and often find jobs of lower quality compared to higher 
educated graduates (Akkermans et al., 2015; McGinnity et al., 2005). It has been 
argued that these difficulties could be overcome by preparing these students for the 
school-to-work transition (Meyer & Wise, 1982).

17.2  Present Study

The transition from secondary vocational education to the labour market is a major 
step in early careers characterised by periods of unemployment, underemployment, 
and cycling between insecure positions before obtaining a stable and satisfying job. 
In this respect, recent graduates should be well prepared in order to achieve an opti-
mal transition in terms of job quantity, job quality, and job stability. This preparation 
should focus on personal resources related to the transition. Moreover, structural 
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factors within secondary vocational education should be considered carefully when 
preparing students for the transition to the labour market. These structural factors 
could be directly related to the outcomes of the transition or indirectly related via 
their influence on the development of personal resources affecting the outcomes of 
the transition process. Because the school is given a more central place in secondary 
school-based vocational education compared to other pathways of secondary voca-
tional education, this study focuses on graduates from secondary school-based 
vocational education situated at ISCED 3. Despite the importance of preparing 
recent graduates for the school-to-work transition, a clear overview of the outcomes 
achieved, as well as the personal resources and structural factors related to these 
outcomes, is lacking. Therefore, this systematic literature review focuses on the fol-
lowing research questions (RQ):

RQ1:  What is known about the school-to-work transition of recent graduates 
stemming from secondary school-based vocational education in terms of 
job quantity, job quality, and job stability?

RQ2:  What personal resources contribute to the school-to-work transition in 
terms of job quantity, job quality, and job stability?

RQ3:  What structural factors of secondary school-based vocational education 
contribute either directly or indirectly to the school-to-work transition in 
terms of job quantity, job quality, and job stability?

17.3  Method

17.3.1  Literature Search and Selection

The literature was systematically searched for relevant primary studies. As the 
school-to-work transition is a multidisciplinary field, databases of social sciences, 
educational sciences, psychology, and economics were included. More specifically, 
primary studies of this systematic review were searched in ERIC (OvidSP), Social 
Science Citation Index, Econlit, and FRANCIS. Primary studies focusing on the 
school-to-work transition were searched by coupling the term ‘transition’ with all 
combinations of ‘school’, ‘education’, ‘college’,1 or ‘university,1 on the one hand, 
and ‘work’, ‘employment’, or ‘labo(u)r market,’ on the other hand. Furthermore, 
different combinations were also created by using the infix ‘to’ instead of the term 
‘transition’. This search led to 55,835 hits. After deleting all duplicates, 23,844 
unique primary studies remained.

1 These search terms were included because this study is part of a broader project focusing on the 
transition of students with different vocational educational degrees. Each study has its own focus 
within the transition. Whereas this study focuses on outcomes of the school-to-work transition, the 
study of Grosemans, Coertjens, and Kyndt (2017) focuses on learning during the transition from 
higher education to work.
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The selection of primary studies involved several steps and followed the guide-
lines of Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) which specifies the steps that should be reported for the identification of 
documents (Moher et al., 2009). These steps are depicted in Fig. 17.1. In the first 
phase, all studies focusing on the school-to-work transition of vocationally educated 
graduates were retained. Several exclusion criteria were used in order to prevent 
bias in the findings obtained: (a) articles not focusing on the school-to-work transi-
tion, (b) studies focusing on specific subgroups of students like early school leavers, 
students with disabilities, and gifted students, (c) studies exclusively focusing on 
career counselling, (d) primary studies referring to specific reform practices, policy 
oriented initiatives, and instructional guidelines, (e) descriptive studies, (f) 
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non-empirical studies, (g) non-peer-reviewed studies, and (h) studies not written in 
English. Studies that clearly met one of the criteria were excluded. In the case of 
doubt, the primary study was retained until the next step.

First, primary studies were screened by the title of the manuscript. After this 
selection, 4905 primary studies remained. The remaining primary studies were 
screened by their abstract, leaving 1080 primary studies. The 21 studies of which 
the abstract could not be retrieved were also excluded, leaving 1059 primary stud-
ies. Finally, only studies published in the last 25 years were included. Consequently, 
all studies before 1990 were excluded, resulting in 848 remaining primary studies 
focusing on the transition from education to work in general.

In the second phase, a further refinement was made to retain only articles focus-
ing on the transition of students from secondary school-based vocational education 
to the labour market. Therefore, the title, abstract, theoretical framework, and/or 
method section were skimmed. Furthermore, the educational system of the country/
countries included was checked to confirm that secondary school-based vocational 
education was offered. Consequently, articles only focusing on apprenticeships or 
vocational education of a level other than ISCED 3, and that did not mention any-
thing about secondary school-based vocational education, were excluded. This 
resulted in a final selection of 36 primary studies concentrating on the transition 
from secondary school-based vocational education to the labour market. In the last 
step, the remaining full texts were carefully read and references were traced back.

17.3.2  Critical Appraisal

In order to exclude low quality studies, the selected primary studies were critically 
appraised according to the guidelines from the Critical Appraisal Skills Programme 
(CASP, 2013) for qualitative and mixed-method studies and the checklists for quan-
titative studies based on the criteria of the National Institute for Health and Clinical 
Excellence (2009). The critical appraisal mainly focused on a clear description of 
the aims and results of the study, the appropriateness of the research design and 
recruitment strategy, and ethical issues. The selected studies all had a high or 
medium quality score and no studies were excluded due to low quality. Appendix A 
and Appendix B include the details of this critical appraisal.

17.3.3  Analyses of Literature

The selected articles were analysed according to the guidelines of Aveyard (2010). 
In the first step, the characteristics of the study (e.g., country, participants, and 
methodology) were analysed and inventoried in Appendix C. Next, all studies were 
explored in-depth and the summative content analyses method was used to catego-
rise relevant findings for the research questions (Aveyard, 2010). Each relevant 
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passage of text was labelled with a code in order to identify relevant information to 
answer the research questions. In the last step, the coded findings were analysed 
across the different studies. This synthesis provided all the information of former 
studies in order to integrate the findings (Aveyard, 2010).

17.4  Results

Before going into more detail, the general characteristics of the selected articles 
(e.g. method, sample, research questions) are presented. First, most of the studies 
(n = 32) used quantitative methods to survey the participants. Qualitative (n = 3) and 
mixed methods (n = 21) were used to a lesser extent. Second, most studies (n = 27) 
provided information about one of the research questions. Some of the articles 
(n = 9) provided information about two of the research questions, but none of them 
contained information about all three research questions.

17.4.1  Outcomes of the School-to-Work Transition

The first research question concerns the outcomes of the school-to-work transition 
according to the following types: job quantity, quality, and stability. Fourteen pri-
mary studies provided information on job quantity, thirteen primary studies on job 
quality, and nine primary studies on job stability. An overview of the results per type 
of outcome are presented below.

Job Quantity Obtaining a degree from secondary vocational education reduces 
the risk of unemployment in comparison with the risk faced by graduates who solely 
possess a secondary general education degree or young adults leaving education 
without an educational degree (Ainsworth & Roscigno, 2005; Arum & Shavit, 
1995; Audas et al., 2005; Bernardi, 2003; Bonnal et al., 2002; Genda & Kurosawa, 
2001; Iannelli, 2004; Iannelli & Raffe, 2007; Lopez-Mayan & Nicodemo, 2013; 
Shavit & Müller, 2000). In this respect, studies show that most graduates from sec-
ondary vocational education immediately start with full-time employment (Corrales- 
Herrero & Rodriguez-Prado, 2012; Soro-Bonmati, 2000). Only a smaller number 
start working in part-time jobs within three years after graduation (Corrales-Herrero 
& Rodriguez-Prado, 2012). Furthermore, graduates from secondary vocational edu-
cation, compared to generally educated graduates, find a first job with relative ease 
and with fewer difficulties (Baranowska et al., 2011; Lopez-Mayan & Nicodemo, 
2013). The ease of this transition is explained by the large number of organisations 
that recruit new workers directly via the secondary vocational school (Brinton & 
Tang, 2010).

Job Quality Recent graduates with a secondary vocational education degree are 
mostly employed in blue-collar jobs (i.e., service and sales workers, skilled 
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 agricultural workers, or craft and related trade workers) compared to graduates of 
higher levels of vocational education who are mostly employed in white-collar jobs 
(i.e., managers and professionals, technicians and associate professionals, or cleri-
cal support) (Lopez-Mayan & Nicodemo, 2013). Furthermore, compared to gradu-
ates with higher levels of education, these graduates often find jobs of lower quality 
in terms of required skills and job complexity (Shavit & Müller, 2000). Compared 
to graduates of general education, recent graduates with a secondary vocational 
education degree have a greater chance of working as a skilled rather than unskilled 
worker (Shavit & Müller, 2000). Nevertheless, there is no difference in occupational 
advancement or occupational status (Kim & Passmore, 2016). However, this is 
nuanced by the findings of Arum and Shavit (1995), who found that secondary 
vocational graduates can find a high-quality job compared to secondary general 
graduates, but it depends on the vocational track they followed during secondary 
school. More precisely, these authors found that the vocational business track pro-
vides the greatest chance of gaining higher quality jobs in terms of task variety.

Two aspects of this job quality have been investigated more exhaustively: hori-
zontal, vertical, and gender-related (mis)fit, and wages. More precisely, vertical fit 
refers to the fit between the level of education obtained by the student and the level 
of education required by the job. Horizontal fit is the extent of fit between the field 
of study and the job (Grosemans et  al., 2017). For example, a graduate with a 
plumbing degree who is working as a truck driver does not have a horizontal fit, 
whereas a graduate with a plumbing degree who is working as a plumber in an 
organisation has a horizontal fit. Results show that the jobs of secondary vocational 
graduates are generally not a fit with the vocational background of the graduate, and 
this misfit persists during their further career (Ainsworth & Roscigno, 2005; Baert 
et al., 2013; Béduwé & Giret, 2011; Bieri et al., 2016; Lopez-Mayan & Nicodemo, 
2013; Paleocrassas et al., 2003). In this respect, a minority of the recent graduates 
secure a job that fits both the educational level (i.e., vertical fit) and the field of study 
(i.e., horizontal fit), and approximately half of the recent graduates obtain a job that 
only fits their educational level. Furthermore, one-third of the recent graduates 
obtain a first job that does not require any educational level, which has a negative 
effect on earnings (Lopez-Mayan & Nicodemo, 2013). Crucial for finding a job that 
fits the educational attainment is the time between graduating from secondary voca-
tional education and finding the first job (Witte & Kalleberg, 1995). The longer it 
takes to find a job, the higher the chance the graduate starts in position that does not 
fit with the field of study (Witte & Kalleberg, 1995).

Gender-relatedness may concern the vocational track (i.e., vocational tracks that 
are two-thirds dominated by either male or female students) or the job. According to 
Paleocrassas et al. (2003), female vocational tracks have a slightly better horizontal 
fit rate than male tracks. Yet, men are more likely to work in a gender-typical jobs 
than women (Bieri et al., 2016).

Regarding wages, graduating from secondary vocational education used to have 
a negative influence on wages compared to higher levels of education when starting 
a first job (Cooke, 2003; Crawford et al., 1997). Compared to graduates of second-
ary general education, recent graduates catch up relatively early in their career 
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(Cooke, 2003). Furthermore, this negative effect on wages has been neutralised dur-
ing the last twenty years, indicating that nowadays there is no longer a difference in 
wages between recent graduates from secondary general and secondary vocational 
education at the beginning of their careers (Cooke, 2003).

Job Stability Most of the secondary vocational graduates find a job that lasts lon-
ger than six months. However, this depends on the vocational track and the employ-
ment protection legislation of a country (Lopez-Mayan & Nicodemo, 2013; Verdú 
et al., 2008; Wolbers, 2007). More precisely, the expected duration of time to find a 
job that lasts longer than six months decreases by 50% when recent graduates com-
pleted a programme in building or manufacturing in Spain (Lopez-Mayan & 
Nicodemo, 2013) and increases in all countries when employment relations are 
more regulated (Wolbers, 2007). Furthermore, job (in)stability is influenced by two 
aspects which are discussed below: type of contract and voluntary turnover.

Concerning type of contract, recent graduates have a higher probability of tran-
sitioning into permanent employment compared to graduates from other secondary 
tracks (Baranowska et al., 2011). However, fixed-term contracts are the norm rather 
than the exception (Lopez-Mayan & Nicodemo, 2013; McGinnity et al., 2005). This 
transition from school into fixed-term contracts seems to be influenced by the voca-
tional sector that recent graduates work in and the occupational field to which a 
vocational track belongs (Brinton & Tang, 2010; Corrales-Herrero & Rodriguez- 
Prado, 2012). When recent graduates are starting in a fixed-term position, there is a 
high chance that they are working in the manufacturing sector (Brinton & Tang, 
2010) or that they had followed one of the following vocational tracks: chemistry, 
image and sound, or construction and civil work (Corrales-Herrero & Rodriguez- 
Prado, 2012). Finally, the transition from fixed-term to permanent contracts is inde-
pendent of the vocational skills these graduates have acquired during previous 
fixed-term jobs (Baranowska et al., 2011).

Considering voluntary resignation, recent graduates who obtained a secondary 
vocational degree are less inclined to leave an employer compared to graduates of 
secondary general education (Genda & Kurosawa, 2001; Okano, 2004). More pre-
cisely, less than one-fifth of the female graduates in the study by Okano (2004) had 
resigned within the first year after graduation.

17.4.2  Personal Resources Affecting the Outcomes 
of the School-to-Work Transition

Nine studies investigated the role of personal resources in the school-to-work transi-
tion. Five personal resources are important in the transition process: career adapt-
ability, career development skills, professional functioning, social capital and the 
use of personal contacts, and work motivation. Below, the results are structured into 
two subsections. First, results concerning personal resources during the preparation 
of the students for the transition are outlined. Next, the influences of personal 
resources on the outcomes are presented.
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Preparing Final Year Students for Entering the Labour Market First, personal 
resources influence job search behaviour (i.e., preparatory job search behaviour and 
job search intentions). More specifically, findings concerning work motivation sug-
gest that overall work motivation of secondary vocational graduates (i.e., intrinsic 
and extrinsic work motivation) is positively related to more preparatory job search 
behaviour and more job search intentions (Baay et  al., 2014b). Moreover, these 
graduates rely more on their personal contacts during the search for a job compared 
to graduates from higher levels of education (Kogan et al., 2013).

Second, personal resources influence the preparedness for taking occupational 
decisions. According to Phillips et al. (2002), career adaptability positively influ-
ences objective (i.e., possessing generalisable work skills and developing a realistic 
plan for the school-to-work transition) and subjective psychological readiness (i.e., 
showing optimism about the plan for the school-to-work transition and resilience 
when facing obstacles). This career adaptability is influenced by the social support 
from the secondary vocational school felt by the graduate (Han & Rojewski, 2015). 
Furthermore, secondary vocational graduates achieve a lower score on professional 
functioning and career development skills such as knowledge of the world of work, 
decision-making principles, planning, and exploration, and score significantly 
higher on career indecision in comparison to higher levels of education (Creed 
et al., 2010). In this respect, secondary vocational graduates seem to be poorly pre-
pared to make occupational decisions. They make decisions based on scarce career 
information, poor understanding of the world of work, and insufficient decision- 
making skills (Creed et al., 2010). However, being prepared to respond to uncertain 
outcomes in the job search and organisational entry process is positively related 
with finding employment (Koivisto et al., 2011).

Personal Resources in Relation to Outcomes Job quantity is influenced by per-
sonal resources. More precisely, social capital (i.e., the resources available because 
of the social relations) is significantly related to a higher number of job offers before 
and after graduation (Baay et al., 2014a). Furthermore, once these recent graduates 
left secondary vocational school, access to working class social capital increases the 
chances of finding a job, whereas access to lower class social capital decreases the 
odds of finding a job (Verhaeghe et al., 2015). Finally, social capital has no effect on 
the status of the occupation according to the International Socio-Economic Index 
(Verhaeghe et al., 2015).

17.4.3  Structural Factors in Relation to the Outcomes 
of the Transition

The role of structural factors in education in the transition to the labour market was 
investigated in eight articles. The influence of the structure can be situated at differ-
ent levels, namely school and programme, which is discussed below in relation to 
the outcomes of the school-to-work transition.

17 Preparing Students for the School-to-Work Transition: A Systematic Review…



380

Structural Factors in Relation to Job Quantity At the level of the educational 
school, Lopez-Mayan and Nicodemo (2013) found that recent graduates find a job 
more easily when they attended a public school compared to a semi-private school.

Considering the level of the educational programme, the findings indicate that 
the vocational specificity of the programme positively influences the employment 
status and job attainment (Shavit & Müller, 2000; Wolbers, 2007). The more spe-
cific the programme is, the more rapidly these graduates enter into a first job. These 
findings are in line with the findings of two primary studies that compared second-
ary school-based vocational education with apprenticeships in relation to job quan-
tity. These primary studies indicate that apprenticeships facilitate the entry into the 
labour market compared to school-based learning programmes (Baranowska et al., 
2011; Bonnal et al., 2002). This can be explained by the findings of Phillips et al. 
(2002) who identified that objective (i.e., work skills and realistic plan) and subjec-
tive (i.e., resilience and optimism about a clear vision) readiness is promoted by 
work-based learning. However, the findings of one primary study indicate that grad-
uates from apprenticeships, compared with school-based learning programmes, suf-
fer from longer periods of unemployment when they do not immediately find a job 
(Bonnal et al., 2002).

Structural Factors in Relation to Job Quality The learning programme also influ-
ences the quality of the first job. More precisely, recent graduates who followed a 
school-based vocational programme are less likely to obtain a job that fits the occupa-
tion for which they are trained (Bertschy et al., 2009). Nevertheless, these findings are 
not replicated by Béduwé and Giret (2011) who found no difference between appren-
ticeships and school-based vocational programmes in vertical or horizontal fit rate. 
Furthermore, there is no difference in earnings between graduates from school-based 
learning programmes or apprenticeships (Riphahn & Zibrowius, 2016).

Structural Factors in Relation to Job Stability The learning programme has no 
influence on job stability. According to Baranowska et al. (2011), neither school- 
based nor apprenticeship training lowers the relative risk of entering a fixed-term 
contract.

17.5  Discussion

This chapter contributes to the state-of-the-art of workplace learning by focusing on 
the preparation of graduates from secondary school-based vocational education for 
the school-to-work transition. This study began by clarifying the central role and 
added value of workplace learning during internships for the vocational and profes-
sional competence of students in secondary vocational education. Furthermore, the 
process of school-to-work transition was presented and developed by outlining the 
different outcomes of the transition. It was stated that the role of personal resources 
and structural factors of secondary vocational schools cannot be ignored when pre-
paring students for the school-to-work transition. In the following sections, the main 
findings and implications are highlighted and discussed.
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17.5.1  Conclusions and Implications for Practice

The interest of scholars in the school-to-work transition of graduates from second-
ary school-based vocational education seems to be rather recent. Only four of the 
selected studies were published between 1990 and 2000, whereas 22 studies were 
published in the last ten years. Certainly, studies concerning personal resources are 
rather recent, as they were mostly published in the last five to ten years.

Outcomes of the School-to-Work Transition The school-to-work transition is 
embedded in the context of the country where the transition occurs. However, in line 
with Zimmermann et al. (2013) and Raffe (2011), our findings show that the school- 
to- work transition of secondary school-based vocational graduates across the world 
share many similarities with regard to finding a first job. Results show that a degree 
from secondary school-based vocational education serves as a safety net for unem-
ployment in Australia, France, Germany, Hungary, Israel, Italy, Ireland, Japan, the 
Netherlands, Scotland, Spain, Sweden, Switzerland, Taiwan, the United Kingdom, 
and the United States and leads, most of the time, to full-time employment in 
Germany, Italy, and Spain (Arum & Shavit, 1995; Audas et  al., 2005; Bernardi, 
2003; Bonnal et al., 2002; Corrales-Herrero & Rodriguez-Prado, 2012; Genda & 
Kurosawa, 2001; Iannelli, 2004; Iannelli & Raffe, 2007; Lopez-Mayan & Nicodemo, 
2013; Shavit & Müller, 2000; Soro-Bonmati, 2000).

Outcomes of the school-to-work transition can be divided into three types: job 
quantity, job quality, and job stability (Akkermans et al., 2015). Compared to gradu-
ates with higher levels of education, graduates from secondary school-based voca-
tional education achieve less good outcomes. Even though they find a job quite 
quickly after leaving secondary school-based vocational education, the quality of 
the job is often lower compared to jobs obtained by graduates from higher levels of 
education (Brinton & Tang, 2010; Shavit & Müller, 2000). These graduates received 
lower earnings compared to other educational degrees, although this gap has become 
narrower during the last twenty years (Cooke, 2003; Crawford et  al., 1997). 
Furthermore, often these jobs do not fit their educational background and this misfit 
persists during the graduates’ further career (Ainsworth & Roscigno, 2005; Baert 
et al., 2013; Béduwé & Giret, 2011; Bieri et al., 2016; Lopez-Mayan & Nicodemo, 
2013; Paleocrassas et  al., 2003). Compared to graduates from secondary general 
education, secondary school-based vocationally educated graduates achieve better 
outcomes when transitioning to the labour market. Recent graduates find a more 
qualitative job in terms of task variety and receive similar wages (Arum & Shavit, 
1995; Cooke, 2003). Furthermore, they have a higher probability of transitioning 
into a permanent contract instead of a fixed contract.

Personal Resources as the Main Focus of the Preparation According to the 
model of Nicholson (1990), personal resources are important during the preparation 
stage of the transition process. In this stage, personal resources are necessary to 
anticipate the upcoming change (Kammeyer-Mueller & Wanberg, 2003; Matthews, 
2002). This systematic literature review uncovered that six personal resources 
which have been investigated (i.e., work motivation, personal contact, career adapt-
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ability, professional functioning, career development skills, and social capital) are 
all positively related to the school-to-work transition. More precisely, the work 
motivation, both intrinsic and extrinsic, of students stemming from secondary 
school-based vocational education is related to more preparatory job search behav-
iour, such as reading about getting a job, and more job search intentions, such as 
investing more time in job search (Baay et al., 2014b). Furthermore, these students 
rely on their personal contacts when they are searching for a job (Kogan et  al., 
2013). The resources available because of their social relations (i.e., social capital) 
are related to the number of job offers they receive before and after graduation 
(Baay et al., 2014b; Verhaeghe et al., 2015). Nevertheless, students from secondary 
school-based vocational education seem to be poorly prepared for the transition as 
they score low on professional functioning and career development skills (Creed 
et al., 2010).

Secondary Vocational Education in Relation to the Outcomes of the 
Transition One of the aims of secondary school-based vocational education is to 
prepare students for the labour market (Kyndt et al., 2014; Schaap et al., 2012). In 
this respect, the structural characteristics of the school should be focused on provid-
ing the best possible preparation for entering the labour market. This systematic 
literature review uncovered two levels of structural factors within secondary school- 
based vocational education which are related to influence of the outcomes of the 
school-to-work transition: the school and the programme. Whereas the school only 
seems to be related to attaining a job (i.e., job quantity), the programme is related to 
all three types of outcomes. A more specific vocational programme facilitates the 
entrance into the labour market because skills are more closely related to an occupa-
tion (Shavit & Müller, 2000; Wolbers, 2007).

The secondary vocational school can play a major role in the alignment of the 
programme to the needs of the labour market. The combination of theory-oriented 
and practice-oriented classes in school with workplace learning during an internship 
adds to the vocational specificity of the programme which is, in turn, related to 
securing a first job. Consequently, students will only benefit from their preparation 
if there is a close coordination between theory and practice taught in school and the 
expectations of the labour market. Furthermore, according to Tynjälä (2008) and 
Griffiths and Guile (2003), work-experiences should be reconsidered by discussing 
and re-analysing the experiences gained during the workplace learning component 
in the light of theory taught at school. This way of working will help students to 
integrate the skills, knowledge, and attitudes learned during classes with the experi-
ences gained during the internship and will, thus, add to their professional and voca-
tional competence (Baartman & Bruijn, 2011). Furthermore, combining theory 
taught at school with workplace experiences should overcome the risk of marginal-
ising core subjects, such as mathematics and languages, and should contribute to a 
proper preparation for the school-to-work transition.
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17.5.2  Limitations

Like other studies, this systematic literature review has some limitations. First, 
although the literature was searched systematically, it remains possible that not all 
studies concerning the transition were taken into account. The primary studies that 
were taken into account mentioned or referred to the school-to-work transition. 
Consequently, studies focusing on specific parts of the transition and that did not men-
tion the transition explicitly may not be included. In this respect, it can be noted that a 
few studies were included that focused on topics such as job search behaviour and 
career adaptability, from which can be assumed that they were related to the transi-
tion. However, in order to include articles that did not mention the transition explicitly, 
a large range of search terms was used. Second, some results are based on the findings 
of only one or two studies. Therefore, the results should be interpreted with caution. 
Third, the results are based on studies conducted in twenty-seven countries. Despite 
differences between countries, findings regarding the outcomes of the school-to-work 
transition share important similarities. However, it is important to be sensitive to the 
fact that these results could be prone to the demographic structure, economic climate, 
or labour market characteristics of the country in which the study took place 
(Zimmermann et al., 2013). Fourth, the school-to-work transition is defined as a com-
plex process which starts within education until the first period at work and in which 
outcomes are related to individual experiences (Nicholson, 1990). However, outcomes 
of the transition were measured as a state rather than a trait, as the outcomes were 
measured only once. This single measure does not consider the complexity of the 
transition process and did not consider personal experiences. This measurement is, 
thus, incorrect and volatile. Consequently, the results should be considered with cau-
tion. Finally, this systematic review study entails possible publication bias. This study 
only included published studies as unpublished work is difficult to retrieve.

17.5.3  Implications and Future Research

Implications for theory are related to the elaboration of the transition model of 
Nicholson (1990). According to this model, each transition comprises four stages: 
preparation, encounter, adjustment, and stabilisation. Within the preparation stage, 
psychological readiness is the key concern (Nicholson & West, 1988). Based on the 
findings of this study, six personal resources could add to the psychological readiness 
of students stemming from secondary school-based vocational education for the 
school-to-work transition: work motivation, personal contact, career adaptability, pro-
fessional functioning, career development skills, and social capital. However, the 
facilitating role of these personal resources in the other stages of the transition remains 
uncharted. Furthermore, the preparation stage of the model could be expanded with 
the structural characteristics of the school found in this study: type of school (i.e., 
public versus semi-private) and characteristics of the educational programme (e.g., 
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vocational specificity). These characteristics might influence the outcomes of the tran-
sition process. Notwithstanding these results, the facilitating role of the personal 
resources and the influence of the characteristics of the school should be further elabo-
rated given the limited number of studies which investigated these two topics.

The findings of this systematic literature review also contain different implica-
tions for practice. First, it is important for secondary vocational schools to invest in 
the development of personal resources. In particular, the development of resources 
related to career development should receive more attention. Recent graduates from 
secondary school-based vocational education are poorly prepared for making occu-
pational decisions as they are performing poorly on career development skills com-
pared to higher levels of education (Creed et al., 2010). However, good preparation 
is necessary because of the implications of the school-to-work transition on the 
individual, organisational, and societal level both in the short and the long term 
(Akkermans et  al., 2015; Koen et  al., 2012). In order to better prepare students, 
secondary vocational schools could provide more information on possible career 
paths and on how the labour market operates and/or could invest more in the 
decision- making skills of these students (Creed et al., 2010). Furthermore, second-
ary vocational schools could invest in the work motivation of students; for instance, 
by providing experiences at the workplace (Dornan et al., 2007).

Second, the findings of this systematic literature review showed that secondary 
school-based vocationally educated graduates often obtain a job which is not a fit with 
their educational background. This misfit often persists during their further career and 
might have a negative influence on earnings (Ainsworth & Roscigno, 2005; Baert 
et al., 2013; Béduwé & Giret, 2011; Bieri et al., 2016; Lopez-Mayan & Nicodemo, 
2013; Paleocrassas et al., 2003). In order to overcome this misfit, secondary voca-
tional schools could try to connect with different organisations. Such connections 
could help recent graduates from secondary school-based vocational education to 
connect with jobs that fit their educational degree. Furthermore, having contact with 
different organisations can help to align schooling to the demands of the labour mar-
ket (Brinton & Tang, 2010). By collaborating with different organisations, recruitment 
relationships could emerge which could shorten the period of joblessness (Brinton & 
Tang, 2010). This could, in turn, decrease the chance of vocational misfit (Witte & 
Kalleberg, 1995). Lastly, by connecting students with different organisations, second-
ary schools can help enlarge the social capital of final-year students, which affects 
outcomes of the school-to-work transition (Baay et al., 2014a).

Although the results of this systematic review shed light on the preparation for the 
school-to-work transition, more research is needed to fill remaining gaps. In this 
respect, research investigating the transition as a process is rather scarce. Moreover, 
current research investigated merely linear relations and did not take into account the 
heavily individualised, complex, and fragmented process which often characterises 
the transition process (Goodwin & O’Connor, 2005). Therefore, future research 
should explore all the stages of the school-to-work transition in greater depth. 
Scholars could interview people who have just transitioned to the labour market to 
identify more deeply the hindrances and successes recent graduates experienced dur-
ing the different stages of their transition process (Phillips et al., 2002; Weiss, 1995). 
In a second step, scholars could investigate how these hindrances and successes are 
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related to the eventual outcomes of the transition. Additionally, future research 
should invest more in longitudinal research into the transition process. This type of 
research can provide insight into the possible dynamics between the different stages 
and can examine these dynamics in relation to the outcomes of the school- to- work 
transition (Nicholson, 1990; Ployhart & Vandenberg, 2010). Therefore, longitudinal 
research will provide more profound knowledge of the school-to-work transition as 
a process (Grosemans et al., 2017; Nicholson, 1990). Gathering more information on 
the different stages of the transition process will provide insight into the complexity 
of transitioning to the labour market. This additional in-depth information will help 
prepare recent graduates more sufficiently for making this transition.

More profound knowledge of this process could also be gathered by re- examining 
the outcomes of the school-to-work transition. Although the types of outcomes 
described by Akkermans et al. (2015) are interesting for examination of the school- 
to- work transition, they are not sufficient to measure all aspects of the transition. 
First, the three suggested types of outcomes are objective in nature and might not 
fully grasp the subjective aspect (Hirschi, 2010). In this respect, subjective elements 
which could be related to the feelings employees experience regarding their current 
job, such as job satisfaction or engagement (Hirschi, 2010), should also be taken into 
account. Furthermore, these objective outcomes are less appropriate to measure 
experiences during the different stages of the transition process. Therefore, future 
research should try to reveal different objective outcomes and subjective experiences 
by measuring the complete school-to-work transition process and, consequently, 
unravel a more profound theory concerning the transition to the labour market.

Future research could also place greater focus on how recent graduates can be 
prepared to achieve optimal outcomes. Some studies have already indicated the 
relation of personal resources with outcomes of the transition process (e.g., Baay 
et  al., 2014a; Creed et  al., 2010) and the contribution of secondary vocational 
schools to the development of these resources (e.g., Baay et al., 2014b). Nevertheless, 
scholars should explore which personal resources are useful during the school-to- 
work transition and how secondary vocational schools could foster their development.

Finally, scholars could consider the context when investigating the outcomes of 
the school-to-work transition. First, Baay et al. (2014b) indicated a relation between 
ethnic groups’ work norms, on the one hand, and work motivation and preparatory 
job search behaviour and job search intentions during the school-to-work transition, 
on the other hand. Furthermore, job prerequisites (Finnie, 2004) and job-related 
variables (Vansteenkiste et al., 2016) could also have an influence on the transition 
to the labour market. Lastly, characteristics of the demographic structure, economic 
climate, labour market, and active labour market policy programmes of a country 
could also influence the outcomes of the school-to-work transition (Zimmermann 
et al., 2013). In this respect, Wolbers (2007) has already indicated the influence of 
labour market policies concerning permanent and fixed-term jobs on the ease of the 
transition to the labour market. Taking into account the context – the social context 
of the individual, the requirements set by the employers, and the country in which 
the transition is embedded – when investigating the school-to-work transition, could 
provide more in-depth insight into favourable and less favourable conditions for 
achieving optimal outcomes when transitioning to the labour market.
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 Appendix C: Study Characteristics

Author(s) Year Country Participants
Study 
type Methodology

Research 
question
RQ1 RQ2 RQ3

Ainsworth 
and 
Roscigno

2005 USA Subsample of 
the 14489 
participants

QN National 
Survey

x

Arum and 
Shavit

1995 USA 6980 
participants

QN High School 
and Beyond 
data set.

x

Audas et al. 2005 Hungary 3132 
participants

QN Longitudinal 
data

x

Baay et al. 2014a The 
Netherlands

685 participants QN Longitudinal 
data

x

Baay et al. 2014b The 
Netherlands

591 participants QN Survey x x

Baert et al. 2013 Belgium 4390 
participants

QN Sonar Survey x

Baranowska 
et al.

2011 Poland 16431 
participants

QL Polish School 
Leaver 
Survey 
(face-to-face 
interviews)

x x

Béduwé and 
Giret

2011 France 2170 
participants

QN Generation 98 
Survey

x x

Bernardi 2003 Italy 7058 
participants

QN Italian 
Household 
Longitudinal 
Survey

x

Bertschy 
et al.

2009 Switzerland 642 participants MM Longitudinal 
survey 
(TREE)

x

Bieri et al. 2016 Bulgaria 1006 
participants

QL Individual 
interviews

x

Bonnal et al. 2002 France 1399 
participants

QN Survey: 
“Panel 
mesures 
jeunes” from 
the Clercq

x

Brinton and 
Tang

2010 Japan 749 firms send 
969 job 
announcements 
to 12 schools

QN Longitudinal 
job placement 
data and 
interviews 
with teachers

x x

Cooke 2003 Germany 772 participants QN Socio 
Economic 
Panel

x

(continued)
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Author(s) Year Country Participants
Study 
type Methodology

Research 
question
RQ1 RQ2 RQ3

Corrales- 
Herrero and 
Rodríguez- 
Prado

2012 Spain 7612 
participants

QN Survey on 
Educational- 
Training and 
Labour 
Integration

x x

Crawford 
et al.

1997 USA 3043 
participants

QN High School 
and Beyond 
Survey 
(longitudinal)

x

Creed et al. 2010 Australia 692 students QN Survey x
Genda and 
Kurosawa

2001 Japan 21000 
participants

QN Survey on 
Young 
Employees

x

Han and 
Rojewski

2015 South-Korea 3869 
participants

QN National 
Survey

x x

Iannelli 2004 Ireland
Scotland
The 
Netherlands

16566 
participants

QN Cross- 
national 
database

x

Iannelli and 
Raffe

2007 Ireland
Scotland
The 
Netherlands
Sweden

23707 
participants

QN Cross- 
national 
database

x

Kim and 
Passmore

2016 USA 935 participants QN Longitudinal 
Survey 
(NLSY)

x

Kogan et al. 2013 Ukraine
Croatia

1977 
participants

QN National 
Survey (SLS)

x

Koivisto 
et al.

2011 Finland 416 participants QN Survey x

Lopez- 
Mayan and 
Nicodemo

2013 Spain 12133 
participants

QN National 
Survey

x x

McGinnity 
et al.

2005 Germany 2500 
participants

QN National 
Survey 
(GLHS)

x

Okano 2004 Japan 21 participants QL Individual 
interview

x

Paleocrassas 
et al.

2003 Greece 4986 
participants

QN Survey x

Phillips 
et al.

2002 USA 17 participants QL Individual 
interview

x x

Riphahn and 
Zibrowius

2016 Germany 1839 
participants

QN National 
survey 
(SOEP)

x

(continued)
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Author(s) Year Country Participants
Study 
type Methodology

Research 
question
RQ1 RQ2 RQ3

Shavit and 
Müller

2000 Australia
France
Germany
Israel
Italy
The 
Netherlands
Sweden
Switzerland
Taiwan
UK
USA

Not specified QN Survey x x

Soro- 
Bonmatí

2000 Germany
Italy

3746 
participants

QN National 
Survey

x

Verdú et al. 2008 Spain 14467 
participants

QN European 
Union Labour 
Force Survey 
2000

x

Verhaeghe 
et al.

2015 Belgium 2179 senior high 
school students 
fill out the 
questionnaire 
and 1080 high 
school graduates 
participated in 
an interview

MM Labour 
market entry 
and Social 
Capital 
Survey

x

Witte and 
Kalleberg

1995 Germany 15159 
participants

QN National 
Survey: 
GSOEP

x

Wolbers 2007 Austria
Belgium
Finland
France
Greece
Italy
Luxembourg
The 
Netherlands
Portugal
Spain
Sweden

52651 
participants

QN Cross- 
national 
suvey: EU 
LFS 2000

x

Note: QL Qualitative study, QN Quantitative study, MM Mixed Method study
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Chapter 18
Changing Appreciation of Vocational 
Learning During Work – The Case 
of the German Apprenticeship System

Karl-Heinz Gerholz and Bernd Gössling

Abstract Apprenticeships are an important way of acquiring vocational skills and 
competences. However, an individual will decide how and if they participate in 
vocational learning processes also considering the appreciation of this type of learn-
ing. From the perspective of the individual, appreciation depends on the institu-
tional context and the recognition by significant others of learning during work. We 
will, therefore, analyze changes in the appreciation of vocational learning during 
work based on institutional and recognition theory taking the apprenticeship system 
in Germany as an example. We do that referring, firstly, to institutional patterns of 
the German Vocational and Education Training system as a case study and, sec-
ondly, to the current trend of academization with an impact on how participation in 
apprenticeships leads to recognition. Thus, the chapter shows, how an analysis 
informed by institutional and recognition theory can explain paradoxical behavior, 
where opportunities of vocational learning are rejected due to a lack of appreciation.

Keywords Vocational education and training · Recognition · German 
apprenticeship system · Appreciation · Career choices

18.1  Introduction

Vocational learning at the workplace can be a crucial pathway for the attainment of 
vocational skills and competences (Eraut, 2000; Lave & Wenger, 1991). The work-
place may also be the setting in which the knowledge to be learnt is created in the 
first place (Avis, 2010). From the perspective of the individual, that gives workplace 
learning an important role in their professionalization, job satisfaction and income 
prospects. Apprenticeships are one of such ways of immersing learners in a com-
munity of practice in which they learn by participation. Thus, company-based 
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apprenticeships can be structured forms of workplace learning (Fuller & Unwin, 
2003). Learning at the workplace is linked to learning at school  – vocational 
school – in the German apprenticeship system (Deissinger, 2004; Gerholz & Brahm, 
2014). Regarding the German apprenticeship system, it becomes clear that despite 
its high international reputation, the number of participants has been decreasing 
steadily for the last three decades (Federal Institute for Vocational Education and 
Training, 2018). While the attractiveness of apprentices is challenged, the retention 
rate of former apprentices is still extremely high and general job prospects bright, 
particularly when combined with further vocational education. Here, workers with 
a vocational degree show a lower unemployment rate and higher income than grad-
uates with a university degree in some sectors (German Employment Agency, 
2018). To explain the paradox of declining interest in dual apprenticeships concern-
ing consistent prospects, we argue, a view that is informed by recognition theory 
can contribute. Thus, the purpose of this article is to analyze the German apprentice-
ship system regarding the appreciation of vocational learning and profiles. 
Appreciation aims at the recognition of the qualities of someone; here, the qualities 
of learning in an apprenticeship leading to a vocational profile. The issue of appre-
ciation of vocational learning has not yet been well researched. Recognition of 
workplace learning has, up to now, been primarily researched in the context of poli-
cies and practices aiming at the recognition of non-formal and informal learning 
(Werquin, 2010; Annen, 2013). We propose to expand the investigation of recogni-
tion further. For this, our analysis draws upon a recognition theory perspective. 
Based on this view, participation in workplace learning depends on the opportuni-
ties it affords, which are framed by the institutional setting, and based on the indi-
viduals’ decisions, which are related to their formation as subjects and evaluated 
regarding possible recognition gains. The learning opportunities can, therefore, 
firstly, be reconstructed based on an institutional theory approach. Institutions can 
be defined as man-made rules that frame human interactions. They define the rules 
of the game in a given social system (North, 1991). However, the impact on an indi-
vidual’s behavior in social constructivist tradition does not depend on the institu-
tion’s inherent logic but on the logic of reflective acting in response to that institution 
(Berger & Luckmann, 1966). Based on the institutional framework, in Sect. 18.2, 
we strengthen the concept of recognition as a framework for the analysis. This 
framework is applied in Sect. 18.3 to scrutinize the German Vocational Education 
and Training (VET) system regarding its social appreciation. This offers a contribu-
tion for a better understanding of paradox phenomena relating workplace learning 
in apprenticeships (Sect. 18.4 and 18.5).

18.2  Theoretical Framework: Concept of Recognition

Appreciation is defined as “recognition and enjoyment of the good qualities of 
someone or something” according to the Oxford English Dictionary. From the per-
spective of the individual, these acts of recognition are important because of their 
links to identity, self-esteem and the formation of the subject. Based on symbolic 
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interactionist ideas (Mead, 1934; Berger & Luckmann, 1966), it is dialogues with 
“significant others,” such as family members, friends, teachers and colleagues, with 
which individuals negotiate their identities and are recognized as subjects.

Honneth (1995) names three “spheres of recognition,” following the tradition of 
Hegelian philosophy, named as “love,” “rights” and “solidarity” to get a better 
understanding of the mechanism that creates the recognition needed for identity 
formation and self-realization. The type of recognition based on “love” refers to 
physical and emotional affirmation by family members, close friends and peers that 
provides basic self-confidence. Here, the condition of self-confidence is the gradual 
reduction of closeness and belonging while maintaining emotional affection. Thus, 
the type of ‘love’ can be an affective momentum of recognition in personal relation-
ships. Confidence in enduring love facing temporal separation is the prerequisite for 
confidence in the social fulfillment of individual needs. It is called basic self- 
confidence. The underlying relationship is interdependent. The love type of recogni-
tion precedes any other form of reciprocal recognition, such as rights.

The type of recognition based on “rights” does not place the particular and indi-
vidual relationships at the center but the objective moral accountability of a person, 
which makes someone able to be bearer of equal rights. Moral accountability is 
understood as the human capacity to limit one’s own freedom of action to the benefit 
of another’s exercise of freedom. In this type of recognition, mutuality allows the 
individual to esteem themself, because he or she is also regarded by others. Thus, 
the type of ‘right’ mentioned is a momentum of recognition in a given legal system. 
What is considered as a “right” is always based on a historic legal system, which 
may also deny certain rights through social and legal exclusion. These groups are 
threatened by a lack of recognition.

The type of recognition which is finally based on “solidarity” does not refer to 
recognizing a general moral capacity to adhere to rules but to a person’s unique 
characteristics, traits and abilities. That is the individual form of self-realization and 
sense of self-esteem for which social appreciation is sought. The recognition of a 
form of self-actualization as legitimate is negotiated under the scheme of recogni-
tion in place in a certain sphere. This type of recognition is, therefore, essential for 
becoming ‘individualized’ and creating one’s self-esteem. Thus, the type of “soli-
darity” can be a value-based momentum of recognition in a given social system.

The crucial driving force, from a recognition theory point of view, is the lack of 
recognition. The experience of abuse, deprivation of rights and disrespect brings 
forth “social struggles for recognition” (Honneth, 1995, 139). The perspective of 
the institutions and appreciation need to be related to analyze the effect of recogni-
tion on individual decisions regarding workplace learning. Consequently, the con-
cept of recognition needs to be expanded.

This highlights the question, under which conditions are humans able to gain 
recognition that is constitutive for the formation of subject identity. This question 
can be further elaborated based on traditions of French philosophy and the 
Rousseauian notion of embeddedness, which carved out the fact that the formation 
of the subject is already entangled in recognition relationships. In relation to that, 
Althusser (1970) coined the key term “interpellation” to describe how the subject is 
constituted by appealing to someone as a subject. This expanded view leads to the 
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Table 18.1 Types of recognition and their manifestations

Type Reference frame
Way of 
appreciation Schemes of recognition considering apprenticeship

Love Family, peers, 
significant other

Affective (Tacit) premises and assumptions about 
apprenticeship learning held by primary relatives 
(“significant others”) and accepted by the 
individuals

Right Societal 
environment

Legal-based Legal foundations of recognition: Learning resp. 
qualification standards serving as judgment criteria 
for granting equivalence or credits, admission and 
awards (including entitlements)

Solidarity Community Value-based Social appreciation of individual resp. 
idiosyncratic strengths considering personal 
achievements

question, in which spheres can appeals from significant others be expected and by 
which schemes of recognition are these guided. It is not the characteristics of the 
interpellation itself which evolve determining force in the process of subject forma-
tion, it is the order of institutions. In negotiating abilities, communication and power 
(Foucault, 1982), institutions shape individual biographies and determine how rec-
ognizability is socially communicated. Individuals are addressed within these insti-
tutionalized forms of communication, for example, at school or at their workplace. 
Learners are addressed in diverting ways within different spheres and institutional 
contexts; ways which imply partly opposing calls for action (Table 18.1).

18.3  The German Apprenticeship System and Its 
Institutional Patterns Concerning Recognition

Taking the German VET system as an example of workplace learning requires the 
highlighting of some particularities. In this system, apprenticeships combine learn-
ing at the workplace (about 3.5 days a week) with school-based learning (about 
1.5 days a week). In this combination, apprenticeships are not just seen as a training 
opportunity but as an educational endeavor targeted to more than the acquisition of 
skills needed at the workplace, including the development of apprentices as person-
alities in a holistic sense. Furthermore, the vocational profiles acquired by the 
apprentices are understood as nonacademic work types that are, to a certain level, 
professionalized. Accordingly, vocational profiles include work autonomy that 
require the planning and organizing of one’s own work processes that goes beyond 
the responsibility workers have in Tayloristic production designs. The educational 
part in a VET system (including workplace learning) serves as the prerequisite for 
the recognition of this type of learning in the wider educational system, for exam-
ple, by recognizing it as a credit towards formal qualifications or as an admission to 
further VET or higher education.
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The German VET system is a historically developed system with strong institu-
tional patterns, most of which are not in the form of legislation but as collectively 
shared interpretations of how to value and regulate learning within apprenticeship. 
In this wide understanding, institutional patterns define the ‘rules of the game’ in 
the dual apprenticeship system. The concepts of vocations (Sect. 18.3.1), corporat-
ism (Sect. 18.3.2) and action orientation (Sect. 18.3.3) can be mentioned as the main 
institutional patterns (Gerholz & Brahm, 2014; Ertl & Sloane, 2004; Deissinger, 
1996). All institutional patterns enjoy a strong public and, at times, implicit appre-
ciation. In the following, a deeper analysis is made of the institutional patterns con-
cerning Honneth’s recognition theory.

18.3.1  Concept of Vocations

The concept of vocation is a central element in the dual system and comprises a 
competence profile that fits a functional area across the boundaries of several com-
panies in the employment system (Gerholz & Brahm, 2014). The concept of ‘voca-
tion’ is used in different ways in the literature. Two meanings generally describe 
vocation: (a) Vocation is an occupation or employment to earn money or (b) voca-
tion means a personal history to which an individual is drawn and engaged in inten-
tionally (Billet, 2011; Estola et al., 2003; Gerholz & Brahm, 2014).

(ad a) Perspective of the employment system: The vocational education system and 
the working fields in the employment system are structured across vocational 
profiles. Thus, an interconnection between the apprenticeship, vocational profile 
and (future) working field of the trainees can be specified. The concept of voca-
tion is generally recognized in the employment system and the companies as 
well as in society. Thus, an individual who qualifies in a vocational profile during 
an apprenticeship can use this profile in the labor market (Kutscha, 2010). 
However, an individual with a vocational profile has not only developed 
company- specific skills, but it is more a bundle of institutionally balanced com-
petences for requirements in a specific vocational field (Billet, 2008; Deissinger, 
1996). This is also called the allocation function of the concept of vocation, in 
that the bundle of competences aligns with specific requirements in the employ-
ment system.

(ad b) Perspective of the individual development: The apprenticeship also com-
prises the development of an individual’s identity and personality through the 
vocational field and profile respectively (e.g. Mulder, 2017). This refers to the 
second dimension of vocation, that the vocational profile fits the interest and 
capacities of an individual and contributes to their development, i.e. the vocation 
of an individual depicts competences regarding a vocational field and the person-
ality of the individual (Gerholz & Brahm, 2014). Paragraph 1 (3) of the German 
Vocational Training Act, for instance, points out that this is to prepare individuals 
in a vocational profile and act in society by fostering the necessary skills, knowl-
edge and competence.
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Both approaches – the employment perspectives and individual development – 
form a unit that is represented through the concept of vocation. The latter transcends 
the educational and employment system for valuing learning and working in the 
sense of a societal sentiment (Gerholz & Brahm, 2014).

18.3.2  Corporatism

Duality is an overriding principle in the dual system. This represents, in addition to 
the learning environments, the workplace and the vocational school, and also on a 
legislative and regulation level, that the market and state system elements are com-
bined. Bearing this in mind, the corporatism reflects this duality: Development, 
decision and monitoring processes in the dual system are organized in a corporative 
structure with four main stakeholders: The state, represented by the state and the 
federal states, the companies as the employers and the unions as the employee rep-
resentatives. The Federal Institute for Vocational Education and Training is an inter-
mediary agency that moderates these processes (Gerholz & Brahm, 2014).

On the policy level of the dual system, the legal foundations’ apprenticeship 
provision and framework curricular are relevant. The apprenticeship provision 
defines the skills to be developed during the apprenticeship in a vocational profile 
and regulates the vocational training part in the companies. These provisions are 
developed corporately between the stakeholders mentioned and are obligatory for 
all companies. The framework curricula are also legally binding for the training part 
in the vocational schools. These have the status of recommendations and must be 
further defined for the vocational schools in the different federal states; educational 
matters outside companies are an assignment of the federal states in Germany. 
Therefore, school and enterprise representatives, who act as sovereign entities on a 
legal level, engage in a process of matching enterprise-related apprenticeship provi-
sions and the school-related framework curricula.

The organization and monitoring processes are also organized in the cooperative 
structure. Here, the state delegates the regulatory mandate to the so-called compe-
tent authorities, such as chambers (e.g. chamber of trade, chamber of crafts), as the 
self-administrating bodies of the economy. The competent authorities are responsi-
ble for the administration, organization and monitoring of the vocational training 
process in the companies. Beyond that, the competent authorities supervise the 
organization of the examinations and award the vocational qualifications (Ertl & 
Sloane, 2004; Kutscha, 2010). Supervisory boards administrate, organize and moni-
tor the vocational training process for the vocational schools as a responsibility in 
the federal state.

The coordination processes between the stakeholders follow the principle of con-
sensus. It is a specific form of negotiation of policy decisions in the dual system 
(Kutscha, 2010). The idea is that all decisions regarding the dual system should be 
made in consensus between the stakeholders. The principle of consensus concret-
izes the institutional pattern of corporatism on the operational level. It ensures that 
the training process in vocational education is commonly accepted. During the 
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corporatism, all stakeholders can bring their interests and aims into the vocational 
educational processes, however, they must find a consensus between all during 
negotiation. Therefore, the need for consensus has the risk of time lags and halts due 
to negotiations between the societal partners (Ertl & Sloane, 2004).

The corporatism with the principle of consensus is a non-parliamentarian way of 
political decision-making incorporated in German political culture (Voelzkow, 
2009). Since the committees on a policy and organizational level have legislative 
and regulatory power in their specific jurisdiction, they are relevant for the individu-
als’ recognition regarding “rights.” A key example is the final decision for an 
apprenticeship provision made in the Board of the Federal Institute for Vocational 
Education and Training. The stakeholders in this board are jointly represented 
together with the state.

18.3.3  Action Orientation

Action orientation can be mentioned, a concept that parallels, for example, 
competence- based VET in other countries such as the Netherlands (Biemans et al., 
2004) and Australia (Mulcahy, 2000), as a third institutional pattern. It is summa-
rized under competence-based education in the international discourse (e. g. Mulder, 
2017). However, action orientation is implemented under distinct context condi-
tions, which makes it unique in detail (Deissinger & Hellwig, 2005). This principle 
is intended to guide learning processes during apprenticeship (Gerholz & Brahm, 
2014). The central assumptions are grounded in ideas expressed by Dewey, who 
argues that learning implies experience in the sense of making a connection between 
actions and their consequences: “To learn from experience is to make a backward 
and forward connection between what we do to things and what we […] suffer from 
things in consequence” (Dewey, 1966, 140). Fictitious problem situations in the 
curriculum are not sufficient, because the differentiation between real-life experi-
ence and classroom learning is a substantial problem in an increasingly complex 
society (Dewey, 1916). This is similar to the competence-based education approach 
that learning processes should be aligned with the needs in a society, an economic 
sector or community (Mulder, 2012).

There is the assumption in the competence-based and action orientation approach 
that learning and acting have a structural identity. The trainee is exploring a learning 
object that represents a specific working process (e.g. programming a programma-
ble logic controller or working on an incoming invoice) in an acting process. There 
is a change in the individual’s skills during this process (Dilger & Sloane, 2007). 
Thus, it is a dual process involving an execution of the working process and an 
acquirement of skills (Czycholl, 1996). Working and learning are interdependent, 
therefore, individuals learn through acting in goal-directed activities (Billet, 2001).

The institutional pattern of action orientation in the dual system has also been a 
common collectively shared principle for many decades. In-company trainers, for 
example, confront apprentices with realistic and authentic problem situations or, 
more precisely, working processes in a specific vocational field. Thus, workplace 
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learning enables learning in an authentic environment. The trainers design the learn-
ing environment in the real context for the trainees. That fits the interests of the 
employer, so that the trainees will be prepared for the future working fields in a 
realistic context and contributes to the personality development of the apprentice 
simultaneously.

18.3.4  The Institutional Patterns Concerning Recognition

The institutional patterns in the German VET system can be analyzed concerning 
recognition of the vocational profiles acquired. We use Honneth’s concept for this 
with the three distinguished types of recognition: ‘Love,’ ‘right’ and ‘solidarity’. We 
argue that the value attributed to workplace learning also depends on the scheme of 
recognition; the respective institutional setting should be considered because it 
establishes a sphere of recognition.

18.3.5  Concept of Vocations

It is significant for the type of love that a vocational profile gains recognition by 
close relatives and the family. Nevertheless, a vocational profile based on workplace 
learning never gained much recognition within families of upper social classes. 
Children whose parents attended higher education institutions are usually expected 
to preserve their social status through studying and entering an academic profes-
sion; about 75% of them chose to study (Stifterverband, 2014). Contrarily, within 
traditional worker families, training in a vocational profile has been acknowledged 
as a valuable achievement, where, based on traditional identification with voca-
tional learning and work, academic pathways were irrelevant or even rejected 
(Theling, 1986).

The legal recognition of vocational profiles (rights type of recognition) confers 
to work in an occupation in the employment system. Here, the allocation function 
of vocations represents that the acquired bundle of competences in a vocational 
profile aligns with specific requirements in the employment system. Furthermore, 
the vocational profile acquired entitles the bearer to further vocational training, a 
progression route largely separated from academic education. In this sense, learners 
in the world of work who gain a formal qualification (vocational profile) gain much 
the same rights as bearers of an academic qualification. The difference, however, is 
that while parity of esteem is generally accepted, the vocational and academic path-
way are not seen as identical and are, therefore, hardly permeable from the perspec-
tive of a learner (Spöttl, 2013). These permeability barriers remain, even though the 
National Qualifications Framework in Germany views vocational and academic 
degrees at the same level of competence (Gössling, 2016).
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Self-actualization through apprenticeship can be socially appreciated (solidarity 
type of recognition), for example, in the form of career prospects that go beyond 
securitized rights. Indeed, an apprenticeship may be the pathway into a manage-
ment position, and this corridor is welcomed by the social partnership of trade 
unions and employer associations. However, in the business world, careers based on 
accomplishments through workplace and vocational learning have become less fre-
quent (Hartmann, 2017), despite the support received from advocacy groups of VET.

18.3.6  Corporatism

Corporatism is a way of political decision-making based on the principle of consen-
sus incorporated in German political culture. The decisions made by means of con-
sensus among the relevant stakeholders generally gain a broad social acceptance. 
This is particularly important, because the committees on a policy and organiza-
tional level have legislative and regulatory power in their specific jurisdictions; they 
are relevant for the individuals’ recognition in the rights type of recognition. A key 
example is the final decision for an apprenticeship provision made in the board of 
the Federal Institute for Vocational Education and Training. The stakeholders are 
represented on this board. Whether vocational profiles may serve as a reference 
point for recognition of subject formation and identity also depend on these deci-
sions. Furthermore, stakeholders participating in corporate structures are also influ-
encing the general discourse on social values due to their power and, thereby. 
Indirectly influencing how an individual may gain recognition in the solidarity type 
of recognition. In addition, institutional foundations are created for schemes of rec-
ognition regarding the corporate pattern that may be referred to by significant others 
recognizing the individual in the love type of recognition.

18.3.7  Action Orientation

Action orientation, as a central pattern for the design of the learning process, is 
anchored in the training regulations, such as the apprenticeship provision. Therefore, 
a recognition in the type of right can be described. A pedagogic concept which leads 
to the traineeship in companies exists with the pattern of action orientation. 
Concurrently, learning is organized with this pattern through the working process 
that fits the aims of the employer. Therefore, both aims, economic and pedagogic 
criteria, can be reached. Regarding the type of love, action orientation appreciates a 
recognition by the social environment, such as the trainers and colleges. Whether 
the apprentices’ action will receive social appreciation (solidarity type of recogni-
tion) of not depends on factors which are not completely transparent for novices to 
this community of practice. Thus, insecurity can be experienced regarding what will 
gain recognition in the sphere of workplace learning. Learners perhaps also enter 
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the workplace with negative experiences made previously during internships, when 
they, for example, experience lack of interest by others or have to do dull work, 
which may happen not only to interns from general schools but also to apprentices. 
The anticipation of experiences like this may be regarded as a threat to their recog-
nition as a fully valued subject and their identification as an equal member of the 
community of practice.

Table 18.2 summarizes the phenomenon of recognition operationalized by the 
types ‘love,’ ‘right’ and ‘solidarity’ of apprenticeship in the German dual system. 
This shows an analysis through which institutional pattern recognition could arise.

Table 18.2 Type of recognition in the German apprenticeship system

Sphere of 
appreciation / 
institutional 
pattern ‘Love’ ‘Right’ ‘Solidarity’

Concept of 
vocation

The value a vocational 
profile may have in gaining 
recognition from family 
members and close friends 
depends on how vocations 
are evaluated in the social 
environment (social 
inequality).

Those who finish an 
apprenticeship with a 
vocational profile as a 
formal qualification turn 
into bearers of rights, 
similar to academic 
graduates, but may 
experience permeability 
issues and legal 
exclusion.

Self-actualization 
through workplace 
learning during the 
apprenticeship (and 
beyond) can be the 
foundation of career 
options.

Corporatism There is no direct influence 
of the corporate decision- 
making processes on the 
appreciation in the sphere 
of love. However, family 
members and important 
peers may appreciate the 
individual by appealing to 
categories (e.g. vocational 
profiles) created in a 
corporate field.

Decisions on vocational 
profiles in corporate 
committees determine 
how someone needs to 
qualify to be a bearer of 
the rights of a graduate in 
a vocational program 
(including workplace 
learning).

Following the principle 
of consensus, a 
collectively shared set 
of values may be 
supported that can be 
the basis of mutual 
appreciation.

Action 
orientation

Trainers and colleges at the 
workplace may turn into 
significant others whose 
affirmation of the 
apprentices’ learning and 
working may enhance 
self-confidence as the most 
basic form of recognition.

Action orientation as a 
central principle for the 
learning process is 
anchored in the 
apprenticeship 
regulations. Apprentices 
are entitled to this type of 
learning.

Apprentices are an 
active part of the 
community of practice. 
Autonomy of action 
provides opportunities 
for extraordinary 
performance that may 
find social 
appreciation.
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18.4  Public Appreciation Concerning Societal Changes

The German dual system, similar to any other system, responds to changes in soci-
ety and the employment system. Changes in these fields also effect the process of 
recognition, especially regarding the three types: ‘Love,’ ‘right’ and ‘solidarity.’ In 
the following, we want to illustrate this using the phenomenon of academization. 
Consequently, we carve out the dynamics of public appreciation that was described 
theoretically in Sect. 18.2.1

The German qualification system is historically characterized by two main path-
ways from education to work: The vocational and the academic educational system. 
Most young people traditionally chose the vocational education system, especially 
the dual system combining practical training at the workplace and theoretical train-
ing at vocational schools (Wolter & Kerst, 2015). There has been a shift to the aca-
demic way of skill formation in the last two decades. There were 582,000 new 
apprentices in the dual system and 315,000 first-year students in the higher educa-
tion system in 2000. The year 2013 can be described as a turning point, because 
507,000 young people started in the higher education system and 497,000 started an 
apprenticeship in the dual or VET system (Autorengruppe Bildungsberichterstattung, 
2014). The convergence between the vocational and higher education systems 
shows a trend toward academization. The reason for this change is less a higher 
interest in education, especially in academic education, but more a rationale motive. 
Academic degrees receive a higher appreciation in society and open more educa-
tional opportunities (Euler, 2015). The effects of an academic degree are generally 
higher regarding personal income, career and professional positions in contrast to a 
vocational educational degree. However, the income achieved based on an academic 
degree with relatively high reputation may be less than the income achieved by 
vocational profiles with a lower reputation. That is especially the case in technical 
vocational profiles and for those who have gained further vocational training (see 
Sect. 18.1 for employment statistics). Moreover, working processes are increasingly 
characterized by skills on higher competence levels, which are, most of the time, 
considered as academic skills, therefore, the concept of vocations retains less of a 
social bonding function in work processes (Baethge & Wolter, 2015).

However, it can be observed that the traditionally separated progression routes of 
vocational and higher education have been approaching each other in the last few 
decades. On the one hand, New policy regulations have been established in the last 
decade to open up paths of higher education to young people with a vocational 
qualification but without a corresponding certificate that gives them access via the 
traditional way to higher education (Wolter, 2014). On the other hand, dual study 
programs are emerging increasingly in the higher education sector. Similar to the 
dual system in the vocational education sector, dual study programs combine 
academic learning with workplace learning. The phases of learning at the higher 

1 An analysis of the changes in recognition due to current developments would also be important 
for digital transformation, migration and other socioeconomic trends.

18 Changing Appreciation of Vocational Learning During Work – The Case…
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education institution develop an academic knowledge, alternating with practical 
phases at the workplace and company, to provide the practical skills. Dual study 
programs usually lead to a bachelor’s degree (Wolter & Kerst, 2015).

Consequently, the traditional balance between vocational and higher education 
system is being eroded. This implies changes towards the recognition of a voca-
tional profile acquired in the dual system. It generally seems that an academic 
degree compared to a vocational degree in the dual system is also finding increased 
acceptance as a reference point for the recognition of educational achievements in 
families with nonacademic backgrounds (type of love) and opening more ways of 
educational permeability (type of right). However, the current dynamic is ambigu-
ous. For instance, companies appreciate the type of dual studies especially during 
the part of workplace learning that enables practical skills. Besides that, a conse-
quence of the academization is, that the companies have a lack of traditional voca-
tional profiles or blue colour worker. A recent study shows, that an increasing 
number of companies in Germany introduce dual study programs to attract ambi-
tious school graduates that are looking for academic learning opportunities, even 
though the training companies would prefer them to participate in their vocational 
training programs (apprenticeships), which are however not as attractive to well- 
performing candidates as in the past (Kuhlee & Irmscher, 2018). Nevertheless, it is 
challenging to put the academic degrees in order to the workplace logic in the com-
panies. A vocational profile guarantees a bundle of competences for a specific field 
of working (allocation function, see Sect. 18.3). Academic degrees do not have the 
specific function and are more anchored in a vocational field but not in a specific 
vocational profile. Therefore, on the part of the company vocational profiles and the 
skill formation the dual system still has a high recognition in the sense of type of 
solidarity.

18.5  Conclusion

The intention of this chapter was to present a theoretical concept to understand pro-
cesses of social appreciation and recognition in vocational education. It was illus-
trated by the example of the Germany dual system as a vocational system with a 
high international reputation. Honneth’s theoretical concept served as an interpreta-
tion scheme to aid the understanding of the processes. Bearing this in mind, recog-
nition for vocational learning in the German apprenticeship system according to the 
“love” type of recognition depends on the social environment. Social climbers espe-
cially switch between different spheres and, following that, between different 
schemes of recognition. For the formation of the identify as a self, individuals must 
negate to which interpellation of significant others they intend to adhere. Here, the 
plausibility of family members and, potentially, colleagues in the work environ-
ment, in some part replacing family members as significant others for subject for-
mation and identity, may be a key factor.
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Legal recognition in the form of credits and admission determines the “rights” 
type of recognition. In the case of the German apprenticeship system, some major 
adjustments have been put in place over recent decades. An apprenticeship (initial 
vocational training) combined with some years of work experience is recognized as 
a university entrance qualification (KMK, 2014). Furthermore, up to 50% of a study 
program can be recognized for prior learning, including workplace learning (KMK, 
2008). These measures are based on the parity of the esteem of VET as education. 
Recognition, however, is not based on qualities or standards of the workplace but of 
the formal system of (higher) education. In one way, this type of scheme of recogni-
tion may undermine the recognizability of workplace learning. From another point 
of view, this way of legal recognition may also be seen as something that strength-
ens the recognition of workplace learning, because the follow-up option makes an 
apprenticeship more attractive, perhaps as an intermediate stop, and, thus, may be 
more appreciated.

Regarding the social appreciation of what has been accomplished through work-
place learning, it depends on what employees are confident of doing for their self- 
actualization and on the promotion policy of employers to express valuable 
recognition of workplace learning. There are no or limited legal restrictions to these 
policies in mots vocational fields. The stakeholders representing employee and 
employer interests (social partners) support this vocational career path unanimously. 
However, this type of recognition decreases in practice. Whether this trend contin-
ues or this type of recognition will be strengthened is in the hands of the employees 
and employers themselves. Recognition is also relevant for individual decision- 
making processes in other sectors of the educational system, such as schools and 
universities.

As expected, recognition frames individual choices and behavior; we find it 
important to analyze how appreciation of workplace learning is generated and 
changing. While we examined this taking the German dual apprenticeship system as 
an example, we are convinced that the appreciation of workplace learning is highly 
relevant to better understand its place and function within education and training.
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Chapter 19
Research on Workplace Learning in Times 
of Digitalisation

Christian Harteis

Abstract The article explores the particular quality of changes introduced through 
the latest wave of digital transformation of workplaces. It has effects on workflow 
processes, on distribution of work and tasks, and the mode of distributing working 
tasks, e.g. through cyber-physical systems. Hence, the changes in work are mani-
fold and require changes in vocational education and training as well as in work-
place learning. These changes reveal new challenges for research on workplace 
learning. Finally, conclusions for future workplace learning research will be 
developed.

Keywords Digitalisation · Self organisation · Distribution of labour · Automation

Workplace learning research has developed as a broad and heterogeneous field that 
focuses on professional learning and development. However, its origins begin with 
research on the field of learning and instruction aimed at improving formal educa-
tion in school settings. During the 1980s, criticism on the lack of effectiveness of 
educational institutions emerged. Teaching in schools was considered only to 
develop inert knowledge that could not support students in solving practical prob-
lems. Resnick (1987) addressed this issue in her widely acknowledged paper and 
identified significant differences between learning in school and learning outside 
schools (such as in the workplace). Early studies of workplace learning were con-
ducted to identify crucial characteristics of learning at work so that they could be 
integrated into classroom settings. During the 1990s, novel concepts of business 
organisation became popular, whereby the detailed regulation of work processes 
was reduced and responsibility and decision-making power were transferred 
throughout the hierarchy of employees. Hence, individual employees and individual 
experiences and capabilities became more important than in previous Tayloristic 
standardised mass production contexts. As learning through and for work became a 
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relevant topic for both the economy and society, research on workplace learning 
began to focus on work activities and the origin of their learning potential (Gruber 
& Harteis, 2011).

An international community of educational researchers established a broad and 
heterogeneous field of workplace learning research, even though economic and 
national systems of vocational education and training have developed very differ-
ently. For some time, the issue of digitalisation has presented prescient develop-
ments in the field of work and employment. A major goal of this paper is to examine 
more closely the impact of changes that result from the digitalisation of work, work 
processes, and the organisation and distribution of work. Different consequences 
will be discussed with regard to automation, opportunities for remote working, and 
for vocational education and training. Accordingly, the consequences of workplace 
learning become more important than ever. These are explored before conclusions 
for research on workplace learning are drawn.

19.1  Digitalisation of Work: A New Quality for the Technical 
Saturation of Work Processes

It is true that the recent digitalisation of work is a widely-discussed topic reflecting 
on the future development of economic and employment systems. However, the 
(often implicit) conceptions of digitalisation may widely vary across differing per-
spectives. Whereas one may refer to the way work processes are saturated with digi-
tal technology, others may refer to remote forms of work organisations, such as 
through cloud-based regulations. Another view might refer to the implementation of 
cyber-physical systems that integrate humans and computers on equal terms. It is 
already apparent that such a rough distinction of conceptions reveals very different 
positions that describe the future development of work. Consensus is only to be 
found in the conviction that digitalisation will inevitably affect all areas of work.

19.1.1  Digitalisation as Automation of Workflow Processes

Early business organisation concepts such as the Tayloristic approach and Ford’s 
belt production defined standard processes that might otherwise have been auto-
mated by steam or electrical power (Charles, 2000). Since the 1960s and 1970s, the 
invention of computers has resulted in the automation of standard workflow pro-
cesses. Hence, automation is a well-established development—at least in the field of 
industrialised work (Noble, 2017). These concepts of business organisation focus 
on the precise distribution of work in standardised stages that often do not require 
extensive preparation or education. In organisations that apply this approach, work-
ers are not considered as individuals with (work) experiences; rather, they are con-
sidered part of the workflow in light of their function.
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As noted in the introduction, the 1990s witnessed an approach whereby business 
organisations established the deregulation of work processes. Workers were no lon-
ger expected to execute standard tasks but should follow ‘fuzzy’ tasks and make 
decisions. Hence, their individual capabilities and experiences became valued char-
acteristics in the workplace (Marsick, 2006; Marsick & Watkins, 2015).

This brief summary of developments reveals that technological intervention and 
change are well-known phenomena that have thus far been widely (and success-
fully) adopted in workplace settings (Applebaum, 1992). Concurrently, the demand 
for vocational education and training as well as workplace learning increased with 
the organisational developments taking place during the 1990s, which led to a need 
for research on workplace learning.

Automation and its consequent rationalisation of work continues to be the focus 
of discussion in relation to employment losses. In the well-known (but controver-
sially received) study on the impact of digitalisation on employment in different 
vocational sectors, Frey and Osborne (2017) predicted significant losses in the area 
of routine work in business administration (an area of skilled employment). 
However, when particular jobs become obsolete (because of replacement by digital 
tools), new jobs and new job profiles arise. An examination of international refer-
ences on the development of employment reveals that employment levels increased 
during times of automation and rationalisation (on average) in all Western devel-
oped countries (Eurostat, 2019). In addition, the share of skilled work within 
employment systems increased. Today—even allowing for the unknown effects of 
the COVID-19 pandemic crisis—experts expect a lack of skilled workforce in 
Europe for the coming decades.

For individuals whose workplace may be affected by automation, the question 
whether they receive an opportunity for vocational education and training to qualify 
themselves for new job profiles required within digitalised workplaces will arise.

19.1.2  Platform-Organised Work: Crowdwork

Crowdwork is a competition-based form of work organisation. Employers (or pur-
chasers) can announce calls for bids to a group of people involved through Internet 
platforms by defining a task and waiting for proposals or even final products. 
Respondents to a bid compete against each other for the assignment. It could be said 
that this principle already underpins the logic of public bidding and is an existing 
feature of intra-organisational quality management processes (for example, for calls 
for suggestions for improvement). However, an Internet platform enables signifi-
cantly increased speed and efficacy and provides a means of communicating with a 
large audience simultaneously (Durward et  al., 2020; Howcroft & Bergvall- 
Kåreborn, 2019).

Opinions of crowdwork are ambiguous. It has advantages for enterprises because 
they can outsource particular tasks, which enables them to utilise expertise without 
contributing anything to its development or its maintenance through human resource 
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development. For crowdworkers, it is viewed positively as it provides the opportu-
nity to autonomously decide which bid to invest effort and thus control individual 
work duties and working time. Negative views focus on precarious payment and a 
lack of social security.

Given the particularly competitive time-pressured scenario of crowdwork plat-
forms, opportunities for workplace learning may therefore be restricted. However, 
no empirical research exists thus far on this issue, besides studies that reveal that 
much digital crowdwork is performed by highly (academically) qualified persons 
(e.g. Deng & Joshi, 2016).

19.1.3  Workflow Processes Based on Cyber-Physical Systems

An important new feature of the recent digitalisation of work is the (equal) integra-
tion of humans and things (such as machines, computers, tools, and software) into 
decentralised networks (Harteis, 2018; Jeschke et al., 2017). Ongoing rapid innova-
tions permanently improve sensors, conductors, and self-acting switches in the 
technical domain such that memory no longer presents a significant problem. As 
software and algorithms continue to improve, it is possible that networks and com-
puters can react on-time in response to human input. Hence, the interaction of 
humans with computers (or robots) has gained importance in the workplace in 
industry, administration, and service workplaces (Pandey & Gelin, 2018).

Fundamental to cyber-physical systems (CPS) is the operation of a virtual image 
of real-world (physical) processes with all its human and technical interfaces. These 
cyber-physical devices (CPDs) represent all these interfaces—human or machine—
within the virtual image of real-world processes. The control of workflow processes 
is conducted within the virtual image, which also enables simulation of processes 
and their effects. This then steers the real-world processes through its machine inter-
faces. For a human worker, this may become opaque if a current work task results 
from either a human- or machine-generated decision. For example, an Uber taxi- 
driver simply receives an order but is probably unaware of the underlying algo-
rithms that allocated the order when considering alternative available drivers.

The digital representation of interfaces within the cyber-physical system (includ-
ing their linkage between the physical world and the virtual image) are called digital 
twins (Tao et al., 2018). The crucial concern of a digital twin is how effectively, 
appropriately, or completely it reflects the characteristics of interfaces in the physi-
cal word. If they are machines, it may be easier to represent all their characteristics 
within the digital twins. However, in relation to humans, digital twins be no more 
than models of humans; thus, tremendous reductions. Which characteristics such a 
model will consider to either include or reject depends crucially on the developer’s 
anthropological idea of ‘human’. In addition, the question remains how best to rep-
resent human competences and learning within software systems.
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19.2  Consequences: Changes in Work

Digitalisation brings changes to work at both organisational and technological lev-
els, which means that workers face new tasks as well as new tools. The question of 
which consequences arise in terms of the requirements for qualifications arises. 
Here, the current discourse comprises several scenarios and kinds of remote work-
ing. Finally, consequences for vocational education and training are reflected upon.

19.2.1  Scenarios of Digitalised Work

Two different scenarios resulting from the digital transformation of work dominate 
the discourse (Dworschak & Zaiser, 2014; Fischer et al., 2018; Harteis et al., 2022), 
as follows:

• Automation scenario. This scenario describes the continued automation of work 
that omits human work (except what is either too cheap or too complex to apply 
automation). For example, such work may include alternating simple work steps 
that can be executed more cheaply by humans (because humans do not require 
retooling). Work that might be too complex to be automated may involve dealing 
with uncertainty. Otherwise, all work tasks formally carried out by humans will 
be automated where economically and technically possible.

• Tooling scenario. This scenario describes the development of digital machines 
that assist humans to expand their given capabilities. Working tasks that may be 
dangerous or that exceed workers’ capabilities will be carried out by machines 
(or humans assisted by digital machines). Work tasks that require creativity or 
other kinds of mental resources specific to humans will still be carried out by 
workers. Being assisted by digital machines, it is claimed that workers in this 
scenario are enabled to use their mental capacities in a more effective and effi-
cient way.

The question remains which of these scenarios will become reality, because the 
digital transformation of work is still in its early stages. It is quite probable that a 
range of changes will occur across different companies, workplaces, and areas of 
employment (Frey & Osborne, 2017; McAfee & Brynjolfsson, 2017). There is a 
similar ongoing question whether human capacities will increase or decrease. 
Experiences from earlier phases of automation and rationalisation of work indicate 
an increase of skilled work (e.g., Autor et al., 2003; Zuboff, 1988). However, we do 
yet not know if these experiences can be transferred to the current digital 
transformation.
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19.2.2  Flexible Work Organisation: Distance Working 
and Working Remotely

The emergence of the COVID-19 pandemic has accelerated the switch from office- 
to home-working for many employees, and consequently enable opportunities for 
videoconferencing that reduces (or even removes) otherwise time-consuming and 
expensive travel. Digitally-controlled work processes do not necessarily require 
workers’ physical presence and can be controlled remotely; hence, the digitalisation 
of work leads to a wide variety of opportunities to reorganise work and to transform 
traditional beliefs about work related to being present in a particular space.

Early studies on the experiences of remote and home working indicate that 
opportunities for working remotely are unequally distributed across occupations 
and qualification levels, and that experiences are quite heterogeneous (IAB, 2020). 
This means that distance work is not necessarily more effective, nor does it auto-
matically reveal a higher level of workers’ satisfaction. Additionally, we do not 
know so far which side effects come along with a permanent absence from a com-
mon workspace.

19.2.3  Vocational Education and Training

Transformations in the way we work have always presented a challenge for voca-
tional education and training. As work requirements change, workers’ preparation 
for work needs to adapt. In countries with highly developed systems of vocational 
training (such as Germany), training regulations have always adapted according to 
technological change. For example, motor mechanics have until more recently been 
the typical workers in garages; however, due to increasing digitalisation of a car’s 
infrastructure, the occupation is now that of a car mechatronic and the vocational 
training features components of information technology.

19.3  Consequences for Workplace Learning

Vocational education and training has always reacted and will react to changes in 
work organisation and work requirements. However, digital transformation occurs 
much quicker than former technological developments have done (Brynjolfsson & 
McAfee, 2016). It is probably impossible for training programs to provide complete 
preparation for workplace requirements. Moreover, from an educational perspec-
tive, it may even be even doubtful whether vocational training should aim for com-
plete preparation. It may be more promising to develop general capabilities that are 
more or less independent from concrete requirements. For example, self-regulation 
and learning capabilities (Gruber & Harteis, 2018) are considered crucial 
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components of employability and competitiveness in European policy (CEC, 2000; 
Halttunen et al., 2014). Hence, workplace learning becomes more important because 
employers and workers should be able to solve challenges through digitalised work 
on the ground just at the moment when the challenge arises (Harteis et al., 2022). In 
the following, three major issues are discussed from an educational point of view: 
Self organisation, the demarcation between work and privacy, and the peril of new 
digital divides.

19.3.1  Self Organisation as the Core of Workplace Learning

Workplace learning comprises all activities undertaken during work with the aim of 
gaining knowledge and developing capabilities to cope with work requirements 
(Malloch et al., 2011). Hence, workplace learning implies that an individual (appro-
priately) perceives learning demands and that the social and material environment 
at work provides sufficient learning resources. Both aspects cannot be taken for 
granted, and a crucial issue here is an individual’s self-regulation capabilities, since 
digital transformation does not follow a curriculum nor provide a teacher. Thus, 
successful workplace learning requires a certain level of self-regulatory capabilities. 
These cannot be taken for granted but they need to be developed. Employees with a 
higher level of education exhibit far better preconditions for workplace learning 
than those at a lower level. In addition, this kind of ‘Matthew effect’ can also be 
found regarding the support of workplace learning, whereby the level of occupation 
influences workplace learning support through the social and material environment 
(Harteis et al., 2015).

The argument here is not that workplace learning opportunities are restricted to 
a particular group of advantaged employees. Moreover, it is even probable that one 
cannot avoid not to learn in any situation. However, the question remains whether 
digital transformation creates learning requirements that are not accessible to all 
employees.

19.3.2  Peril of the Digital Divide

Educational systems in Europe select (with differing degrees of virulence) people 
into an employment system that offers different qualities of occupations. The 
respective inequity of this distribution is a core problem for the education system. 
There is evidence that any pre-existing disadvantage in education continues in later 
employment situations. Digitalisation may now lead to new forms of disadvantage 
and establish a digital divide.

Theoretical frameworks on workplace learning, such as the offer-usage model 
(Billett, 2001), Tynjälä’s PPP model (Tynjälä, 2013), the i-PPP model (Gruber & 
Harteis, 2018), or the job-demand-control model (Karasek, 1979) all claim that 
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workplace learning requires social and material support. As previously stated, such 
support is unequally distributed among employees in such a way that a skilled work-
force receives more support than an unskilled workforce (Fischer et  al., 2018; 
Harteis et al., 2015).

A side effect of digitalisation is an attempt to shift training units to digital learn-
ing platforms. However, access to such human resource development implies the 
availability of (expensive) digital devices. It is evident that the peril of a digital 
divide arises because socio-economically disadvantaged employees are less likely 
to work regularly with digital learning devices and have less access to digital equip-
ment in the home.

19.3.3  Demarcation Between Work and Privacy

The first part of this section discussed new opportunities to organise digitalised 
work. Approaches that aim to arrange flexible and remote work will lead to the new 
distribution of working time. Through optimistic interpretations, an opportunity to 
reconcile work and private need is recognised, which can realise a good work-life 
balance. However, the more flexibly that work is organised the more important it is 
that employees have flexible, on-call availability on standby. Evidence from emer-
gency services (that regularly organise their human resources in a standby system) 
reveals that employees experience standby time at home differently compared to 
leisure time, which can cause psycho-hygienic problems (e.g. Miryala & 
Chiluka, 2012).

Experiences from the current wave of distance working from home reveal chal-
lenges where the private space becomes the work environment. Studies on teachers 
who usually work at home to prepare their teaching indicate particular challenges in 
demarking working time from family life.

As soon the private space becomes the work environment, the private home also 
becomes the space of workplace learning. Formally, the employer is obliged to pro-
vide all necessary equipment for working from home; however, in reality not all 
employees receive full support. To organise social support for workplace learning 
may be more difficult than in the regular workplace within a company building 
where an organisation’s expertise can be gathered.

19.4  Consequences for Researching Workplace Learning

The digital transformation of work—as outlined in the previous paragraphs—will 
raise new questions and challenges for research on workplace learning. More 
broadly, these questions will touch upon well-established perspectives of educa-
tional research but will set new focuses. Such focuses of workplace learning research 
may address the achievement of objectives, effectivity, and efficiency, and inclusion 
versus segregation.
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19.4.1  Achievement of Goals Perspective

A crucial question for investigating the achievement of goals refers to what pur-
poses and goals that workplace learning should achieve. This is perhaps indepen-
dent from the issue of whether either the upskilling or the down skilling hypothesis 
will become reality: Is it considered a success if employees only learn to accomplish 
their work tasks without understanding the wider context in which those individual 
tasks are located? Or does a reference criterion for successful workplace learning 
refer to the development and maintenance of expertise implying individual agency 
and sovereignty over work activities? If pursuing the idea of expertise, the goal of 
workplace learning would be to enable workers and employees to make informed 
decisions and choices at work and to support their emancipation from tacit and hid-
den structures that limit their sovereignty. This idea draws upon the classical moti-
vational approach of De Charms (1977) that distinguishes pawns and origins as two 
different roles an individual can assume. Pawns experience themselves as poorly 
effective within their environment, whereas origins experience themselves as highly 
effective. This approach connects to recent theoretical concepts of workplace and 
professional learning that refer to work agency (e.g., Eteläpelto et al., 2013; Harteis 
& Goller, 2014). To define expertise and work agency as goals of workplace learn-
ing makes high claims, because the fundamental prerequisites of work agency are 
highly self-regulatory capabilities and a deep understanding of the circumstances at 
work (Goller, 2017) that enable workers and employees to make deliberate choices 
at work (Eteläpelto et al., 2013).

Considering the discussed effects of the digital transformation in the workplace, 
it may become necessary for workers and employees to develop novel understand-
ings of their tasks, functions, or job profiles. Hence, a discourse on educational 
consequences of digitalisation of work reveals conceptual change as an important 
goal of work-related learning (Harteis et al., 2020). Conceptual change as a well- 
established theoretical construct of research on learning and instruction in primary 
and secondary education (Vosniadou, 2013) has not thus far entered into workplace 
learning research. It is highly probable that digitalised work will require fundamen-
tal adaptions that completely eradicate well-established schemata and men-
tal models.

Each of these selected possible goals of workplace learning describe theoretical 
constructs that require a high degree of effort to access them empirically. All of 
these are latent constructs that require either careful operationalisation or verbalisa-
tion through subjects. The challenge for verbalisation is reported by Simons (2xxx): 
Adults are often unaware of their workplace learning, refer to school settings when 
thinking and talking about learning, and are usually unfamiliar with the constructs 
discussed in workplace learning research.
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19.4.2  Effectivity and Efficacy Perspective

The issues of effectivity and efficacy of workplace learning raise questions on the 
appropriateness of the means of workplace learning. Tynjälä (2013) extended 
Brigg’s Presage-Process-Product (PPP) model of workplace learning by differenti-
ating factors of workplace learning on the basis of a literature review. Tynjälä’s 
article provides insight on the variety of preconditions of workplace learning. 
Gruber and Harteis (2018) presented an integrated (i-PPP) model explaining that the 
distinction of presages, processes, and products of workplace learning is just an 
analytical perspective. In reality, each of these factors may be a presage and at the 
same time a product of workplace learning. Hence, on the basis of existing research, 
we know a lot about circumstances of workplace learning.

However, little attention so far is directed towards issues of effectivity and effi-
cacy of workplace learning. There are tentative suggestions that people may learn 
undesirable things through their work practices (e.g., Tynjälä, 2013; Gruber & 
Harteis, 2018); however, there is little attention on this issue in existing empirical 
research—although much research in the area of industrial sociology reveals that 
members of an organisation quickly develop informal practices that may even con-
tradict formal structures of an organisation (references). The negotiation of such 
practices can be considered an interesting phenomenon of workplace learning.

As the discussion on the digitalisation of work has revealed, digitalisation trans-
forms the work environment as well as implementing new tools for workplace 
learning. Thus, digitalisation generates new reasons for and new means of work-
place learning. To provide relevant contributions to the discussion about the digital 
transformation of work, educational research should widen its perspective to issues 
of effectivity and efficacy. The issue of effectivity raises questions of whether and 
how far workers manage to achieve their learning goals, while the issue of efficacy 
raises issues regarding the effort of workplace learning. Both perspectives are highly 
relevant in education because they determine success and failure of workplace 
learning, and they determine who will (and will not) cope with digital transforma-
tion, which leads to the last relevant focus of workplace learning research.

19.4.3  Inclusion Versus Segregation Perspective

Similar to the question of whether the digitalisation of work will lead to higher or 
lower qualification requirements, it is still unclear whether the digital transforma-
tion will widen the perspective for employment or sharpen social segregation. As 
previously discussed, digital tools may assist humans and widen their spectrum of 
activity (for example by providing physical assistance, as described in the tooling 
scenario). Such a scenario enables workers to perform a richer field of activities and 
(at best) to compensate for existing limitations, which would realise an inclusive 
employment setting. However, Western employment systems are strongly segre-
gated in terms of the risk of unemployment and workplace learning support being 
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highly correlated with workers’ qualification level: Those who work in sophisti-
cated jobs are more likely to receive support for learning and development than 
those who work in elementary jobs (Harteis et al., 2015). Digitalisation of work may 
also lead to an increase of such segregation (such as the automation scenario).

This will become an important area of workplace learning research for investi-
gating issues of educational fairness in digitalised workplaces.

19.5  Discussion

This chapter so far explored the changes of work and workplaces through digitalisa-
tion and discussed consequences for workplace learning and educational research 
on workplace learning. As learning is an internal mental process that is not to access 
directly in empirical research, literature on workplace learning widely describes 
circumstances of workplace learning but seldomly focuses learning processes them-
selves. This final paragraph develops conclusions for future workplace learning 
research with regard to theoretical and methodological challenges.

19.5.1  Integration of Theoretical Perspectives

Billett (2009) stated that educational research often follows a narrow view of a par-
ticular theoretical perspective. This results in cognitive research that neglects the 
socio-material environment and sociocultural research approaches that overlook the 
individual. Thus, such strict and narrow perspectives diminish crucial aspects of the 
complex work environment and workers’ mental processes of learning. Even if it is 
impossible to grasp the full reality, it may be important to integrate different per-
spectives, as Eraut (2004) suggested.

In addition, interdisciplinary approaches may broaden our insight on workplace 
learning. It is remarkable that management research or work psychology investi-
gates human resource development but often considers learning a dichotomous vari-
able (i.e., learning: yes or no; Griffin et al., 2018). Merging their analytic approaches 
with educational concepts of learning may lead to more comprehensive analyses of 
workplace learning.

19.5.2  Development of Novel Methods

The fast progress of software and hardware devices has already been discussed and 
applies to research applications. There is on the one hand the implementation of 
new procedures of data analysis (such as machine learning and data mining), and on 
the other hand the development of different sensors, which have made a variety of 
highly specialised measures available for workplace learning research (i.e., 
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cardiovascular measures, infrared eye-tracking, EEG). Today, the application of 
these measurements are—compared to the early 2000s—easy and cheap (Harteis 
et al., 2018).

While many researchers became acquainted with these new measurements and 
started to analyse learning with online measurements in the broad area of educa-
tional research, such analyses of workplace learning processes are still lacking. This 
raises two challenges for workplace learning research:

• Generating acceptance in the field. As mentioned repeatedly, establishing field 
access is a particularly challenging task for researchers on workplace learning 
because such research activities always stand in conflict with the achievement of 
working tasks and productivity. A possible solution may be to increase accep-
tance by workers (as well as management) in companies for monitoring of work 
and learning processes with online measures (e.g., eye-tracking, skin sensors). 
Again, this may raise additional issues of data privacy. An alternative might be to 
develop laboratory settings that represent the work environment in laboratory 
conditions that are then free from any conflict with work achievement. Thus, the 
application of virtual reality or augmented reality may offer promising tools.

• Understanding process data. The nature of data produced in traditional educa-
tional research (e.g., using questionnaires or interviews)fundamentally differs 
from data generated through online measures such as eye-tracking or EEG. These 
measures reflect longitudinal data in a frequency of milliseconds, and thus pro-
duce tens of thousands of data about relatively short processes. It is a major chal-
lenge for researchers to understand the nature of data generated through online 
measures to be able to apply these measurements appropriately for workplace 
learning research. Researchers need to be aware not to lose access to the state-of- 
the-art in online measurement.

19.6  Conclusion

The digitalisation of educational research reveals the necessity to integrate theoreti-
cal concepts and develop novel methods of data collection. Workplace learning is 
usually a phenomenon that continues throughout an employee’s full period of work, 
and its theoretical concepts focus a different timeframe than novel measurements 
gathering data at the level of milliseconds. Future research needs to integrate these 
different conceptual perspectives. There are differences with regard the precision of 
data that different theoretical frameworks require: for example, understanding the 
importance of emotions for workplace learning may require less precise data—as 
long as the pure occurrence of an emotion and its indication in heartrate or skin 
resistance data is accepted as a relevant indicator. However, understanding visual 
expertise and pattern recognition may require a high level of precision because it 
refers to complex physical behaviour that may even remain at a subconscious level. 
There is clearly no standard solution how best to go forward but many integrated 
and interdisciplinary attempts are necessary to address these novel challenges of 
workplace learning research.
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Chapter 20
Workplace Learning 
from the Organizational Point of View

Päivi Tynjälä

Abstract The focus of this chapter is on workplace learning from the organiza-
tional point of view. The chapter reviews multi-disciplinary and inter-disciplinary 
research literature on learning organization starting from the seminal works by 
Argyris and Schön, and Senge, and continuing with the studies of the development 
of measuring characteristics of learning organization by Marsick and Watkins. The 
relationship between individual and organizational learning is discussed. Also con-
cepts other than learning organization have been used in research studies in order to 
describe learning taking place in organizations. The concepts such as knowledge 
creation, expansive learning and innovative knowledge communities are examined. 
Finally, the emerging ecological approach and the concept of ecosystems from the 
learning organization perspective is discussed. The review shows that in all of the 
main lines of research in the field, individual- and organization-level learning are 
seen to be highly interdependent and indivisible. Chronologically, we can see move-
ment from intra-organizational examination toward inter-organizational and net-
worked learning, and very recently toward the concept of ecosystem. Altogether, the 
theories of organizational level learning discussed in this chapter provide different 
perspectives and diverse conceptual tools to understand learning that goes beyond 
individual cognitive activity. It is expected that, in the future, research on learning 
organizations will continue to be relevant and further enriched by other concepts 
and models such as those presented in this chapter. The direction of the research 
seems to extend from intra-organizational studies toward research on wider net-
works or ecosystems of organizations and the interconnections between them.
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20.1  Introduction

This chapter reviews past and present research on workplace learning from the orga-
nizational point of view and raises some emergent perspectives as well. When learn-
ing is examined on the organizational level, two main streams can be identified: 
organizational learning and learning organization. At first glance, these concepts 
look similar, but there are actually certain differences between these two lines of 
research (Chiva & Alegre, 2009; Örtenblad, 2013; Tsang, 1997; Visser, 2016; 
Watkins & Marsick, 2003). The concept of organizational learning is often associ-
ated with normative, prescriptive and practice-oriented approaches aiming at devel-
oping learning organizations, while the latter concept usually refers to more 
scientific and descriptive approach, directed at analyzing characteristics of learning 
organization. In this chapter, the main focus is on research on the concept of the 
learning organization. Furthermore, studies representing other theoretical frame-
works will be reviewed. Learning at the organizational level has been conceptual-
ized with several additional and more specific concepts, such as that of knowledge 
creation in companies (Nonaka & Takeuchi, 1995; Nonaka & Konno, 1998), expan-
sive learning (Engeström, 1987, 2011), and innovative knowledge communities 
(Hakkarainen et al., 2004). Recently, the concepts of ecologies of learning (Barnett 
& Jackson, 2019; Kemmis & Heikkinen, 2012) and ecosystems of learning (e.g., 
Virolainen & Heikkinen, 2019) have emerged as new ways to describe the interde-
pendence between social practices related to learning in different contexts, such as 
learning in organizations. These different conceptualizations and their interrelation-
ships are examined and discussed in this chapter.

The concept of Communities of Practice (CoP) by Wenger (1998; see also Lave 
& Wenger, 1991) has had a remarkable influence on research concerning learning 
taking place in organizations. The interpretations and meanings of the concept have 
several nuances (see Cox, 2005), but originally it referred to social communities 
with shared goals, mutual engagement and joint ventures. These communities are 
described as informal in nature. In early studies of informal communities of prac-
tice, the focus was on employees’ identity development (Wenger, 1998), while, in 
more recent works, the CoPs have also been seen as a tool for management in orga-
nizations (Wenger et al., 2002). However, the concept of communities of practice 
itself does not refer to organizations per se, which, by definition, imply a formal 
structure, rules and practices. Therefore, in this chapter, the discussion will skip 
over the studies on CoPs. Despite this, it is worth keep in mind that this concept has 
been useful for research on workplace learning (Cairns, 2011), and it can be seen as 
a bridge from cognitively and individually oriented learning research toward studies 
where learning is seen as participation in social practices. This, in turn, is also at the 
core of the concept of the learning organization—although discussed in differ-
ent terms.

The first prominent works related to learning at the organizational level were 
published by Argyris and Schön (1978, 1996), Senge (1990) as well as Watkins and 
Marsick (1993), and all of these have had a remarkable impact on subsequent 
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studies. In the next sections, these origins of organizational learning research are 
briefly reviewed. After that, other theoretical frameworks related to learning in orga-
nizations and between organizations are discussed, followed by conclusions and a 
glance toward the future.

20.2  Learning at the Organizational Level: Argyris & Schön 
and Senge

Among the first authors investigating learning at the organizational level were 
Argyris and Schön (1978, 1996). In their seminal work, organizational learning was 
seen as “the detection and correction of error”. Here, an error refers to a problematic 
situation. Learning starts when action strategy fails to produce the kind of outcomes 
or consequences expected. This discrepancy leads to a problematic situation, which 
calls for collaborative reflection and inquiry by the members of the organization 
(Argyris & Schön, 1978, 1996). In order to bring about change throughout the 
whole organization, not only in individuals, it is important that organizational rules, 
practices, procedures, policy plans and strategy statements are in line with support-
ing corrective actions, and guide daily actions. Organizational learning also requires 
media by which individual ideas or personal perspectives are shared, and public 
maps and organizational memory are constructed. In this way, individual and orga-
nizational learning become linked.

Argyris and Schön (ibid.) made a distinction between what they called single- 
loop learning and double-loop learning. The former refers to learning where people 
in an organization correct errors by using a new strategy without questioning gov-
erning variables, that is, the underlying rules or values of the activity. In the latter, 
people subject the underlying beliefs, values or rules to critical scrutiny, which may 
lead to a transformation of the policies, norms or objectives of the organization. In 
other words, in single-loop learning, the organization’s values, norms and strategies 
are taken for granted, whereas, in double-loop learning, they are questioned and 
transformed if needed. Readers familiar with Mezirow’s (1991) theory of transfor-
mative learning may see a similarity between double-loop learning and transforma-
tive learning, which involves a fundamental perspective transformation concerning 
the underlying premises and worldview of an individual. The concept of transfor-
mative learning is typically used in research relating to adult learning at the indi-
vidual level, while both single- and double-loop learning relate to the perspectives 
of organizations.

Intervention studies focusing on how organizations can bring about double-loop 
learning have identified different learning climates within organizations. In organi-
zations where a so-called Model O-I learning climate (Argyris & Schön, 1978, 
1996) dominates, collaborative reflection and learning are often inhibited by rou-
tines, blocked communication, blame for errors, and a lack of trust and respect 
between employees and managers. In contrast, the Model O-II learning climate 
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within an organization encourages open communication, trust and respect, and a 
decorous attitude toward errors (see also Visser & Van der Togt, 2016). Argyris and 
Schön (ibid.) see the latter learning climate as a prerequisite to double-loop learn-
ing. Subsequent and more recent studies on collaborative climate (e.g., Sveiby & 
Simons, 2002; Thamhain, 2013) and trust (e.g., Kramer & Tyler, 1996; Seppänen 
et  al., 2007) have confirmed this assumption about the significance of the atmo-
sphere for learning in organizations.

While the tools for converting individual learning into organizational learning in 
the model by Argyris and Schön include collaborative reflection, shared maps and 
organizational memory, Senge (1990) adds systems thinking to the core of what 
constitutes a learning organization. In his book—The Fifth Discipline—Senge 
(1990) presents the five central elements or “disciplines” of a learning 
organization:

 1. Personal mastery, which refers to individuals’ proficiency in their work and 
includes the continuous clarifying and deepening of their personal vision, focus-
ing their energies, developing patience, and trying to see reality objectively.

 2. Mental models, that is, our assumptions and generalizations that influence how 
we understand the world and how we take action.

 3. Building a shared vision of the future that fosters individuals’ genuine commit-
ment rather than compliance.

 4. Team learning involving dialogue and thinking together. According to Senge 
(1990, p. 8), it is the teams rather than individuals who make up a learning unit 
in organizations.

 5. Systems thinking, which is “the fifth discipline” and a core strategy integrating 
the other four elements. Senge describes holistic systems thinking as a corner-
stone of the learning organization and as “the art of seeing the forest and the 
trees” (1990, p. 127).

In Senge’s thinking, individual, collective and organizational learning are interde-
pendent and intertwined. The shared vision of the staff or team members integrates 
personal visions and mastery into a common purpose. Similarly, in dialogues of 
team learning, individuals’ perceptions, attitudes and knowledge (mental models) 
are shared and reflected upon. The outcome may be the creation of something that 
goes beyond existing ways of thinking and doing. Recognizing and understanding 
the interdependency and complexity of things, that is, systems thinking, is needed 
on individual, team and organizational levels. An organization is seen as product of 
how its members think and interact.

In Senge’s theory, the fifth discipline—systems thinking—is the core element 
that integrates the other four. In the measurement tool by Marsick and Watkins 
(2003), systems thinking is operationalized as making systemic connections and 
creating embedded systems to capture and share knowledge, and, according to their 
studies, their findings support Senge’s argument. Marsick and Watkins (2003) 
reported that, in their study, empowerment and team learning loaded with other 
individual-level variables, suggesting that they formed a cluster that was separate 
from the organizational-level system variables. Their conclusion was that an 
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organizations’ learning culture can be found in individuals’ minds, and that the 
aforementioned dimensions comprising a learning organization are necessary but 
not sufficient conditions for promoting learning.

In his later work, Senge (Senge et al., 2012, p. 558) envisioned education for 
developing actors for an “interdependent world”, and suggested that the following 
educational practices are needed to nurture “systems citizens”: systems thinking 
and understanding complexity; reflection; collaboration and building learning part-
nerships; communicating and listening; design thinking; sense of self: aspiration, 
self-motivation, self-control, and sense of efficacy. Most of these practices have 
recently been converted to what are called 21st century skills (Binkley et al., 2012), 
future work skills (Institute for Future, 2011), and learners’ competences (Fadel 
et al., 2015). The idea of systems thinking can also be seen as a forethought of emer-
gence of systems theories in the fields of education and organizational development.

Recently, Bui (2019) has revisited Senge’s learning organization concept from a 
theoretical perspective and examined its application in practice. According to this 
work, building a learning organization requires special attention to be paid to two 
groups of factors: (1) Individual factors such as personal values, vision and experi-
ences, spiritual growth, individual background, intrinsic motivation, and individual 
learning; and (2) Organizational factors including, for example, leadership, organi-
zational culture, communication, reflective practice, interpersonal trust, training and 
development. Bui (ibid.) believes that by working with these factors, in order to 
develop Senge’s five disciplines, leads to innovation and the success of the 
organization.

20.3  Measurement of Learning Organization 
Characteristics: Watkins and Marsick

Watkins & Marsick (2003), basing their theory on informal and incidental learning 
(Marsick & Watkins, 1990, 1997) and the idea of organizational learning (Argyris 
& Schön, 1996), have emphasized the significance of creating a climate and culture 
that nurtures learning both at the individual and organizational level. They stress the 
close relationship between individual and organizational learning, and they note 
that “individual learning is related to organizational learning though not equal to it 
and potentially (though not necessarily) interdependent with it”. They consider a 
learning organization to be one that has the capacity to respond fast and in new ways 
to challenges it meets, and, at the same time, to remove blocks to learning. They 
stated that there are many measurement tools for diagnosing the characteristics of 
organizations from the learning point of view, but that these are mostly informed by 
practice rather than research (Gephart et al., 1996). For this reason, they developed 
a research-based instrument to measure shifts in an organization’s learning climate 
and culture.
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The instrument, called Dimensions of the Learning Organization Questionnaire 
(DLOQ; Marsick & Watkins, 2003), consists of the following constructs related to 
the processes and practices supporting learning: (1) Creation of continuous learning 
opportunities for employees; (2) promoting inquiry and dialogue through question-
ing, feedback and experimentation; (3) encouraging collaboration and team learn-
ing; (4) creation of systems to capture and share learning; (5) empowering people 
toward a collective vision; (6) connecting the organization to its environment; and 
(7) providing strategic leadership for learning. Furthermore, the instrument includes 
two dimensions related to key results of an organization: financial performance and 
knowledge performance.

The study by Yang (2003) showed that all seven dimensions of learning culture 
measured with the DLOQ instrument were significantly related to organizational 
performance variables. For example, about two-thirds of the variance in financial 
performance could be attributed to the variables measured with the instrument. 
Yang (ibid.) points out that, naturally, there are also other variables than those 
included in the study that can explain performance outcomes, such as the size of the 
organization, competition and market niche. In another study, Hernandez (2003) 
found that the learning organization environment was associated with the transfer of 
tacit knowledge and, in turn, that the transfer of tacit knowledge had a positive influ-
ence on performance.

In recent years, several other studies have reported similar positive impacts of 
learning organization characteristics on different kinds of outcome factors. For 
example, Ngah et al. (2016) examined the effect of knowledge management capa-
bilities on organizational performance in Dubaian public sector organizations and 
found there to be a positive association. In a case study by Gagnon et al. (2015), the 
learning organization factor was found to contribute to nursing work in a positive 
way. In a study by Song et al. (2018), a positive relationship was found between the 
learning organization culture in Korean workforce institutions and teachers’ self- 
efficacy as well as work engagement, which, in turn, was positively associated to 
job performance. Furthermore, a study conducted in the Malaysian public sector 
(Sulaiman et al., 2015) reported that staff of the examined organization perceived 
organizational learning as a strategy to improve the performance of the department 
in the future.

The DLOQ has also been used in higher education contexts to examine whether 
universities can be regarded as learning organizations. Voolaid and Ehrlich (2017) 
asked the staff of two Estonian universities to answer the questionnaire, and their 
main result was that the organizational learning rate was above average. Similarly, 
Holyoke et al. (2012) found learning organization characteristics in colleges and 
universities in Washington and Idaho (USA), but that there were differences between 
men and women in how they perceived learning opportunities (see also Gouthro 
et al., 2018). Also, the staff members of 4-year private institutions reported a more 
positive learning culture than did their colleagues in other types of higher education 
institutions.

Marsick and Watkins (2003) stress that even more interesting than the relation-
ship between the dimensions of learning organization and organizational 
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performance is the finding that people-related variables influenced system variables, 
and these, in turn, had an influence on performance variables through strategic lead-
ership supporting learning. They also point out the finding that the only variable that 
directly predicted knowledge performance was the variable measuring whether the 
organization had created systems to capture and share knowledge.

Different kinds of methods have been used in order to support learning organiza-
tion related activities and processes, such as knowledge sharing. Yoo and Huang 
(2016) examined whether an e-learning system accelerates the process of compa-
nies becoming learning organizations. In their study of three Korean companies, in 
two of the companies e-learning systems facilitated the development of the organi-
zations whereas no effect was found in the third one. A study on learning organiza-
tions in Indian higher education institutions (Chavla & Lenka, 2015) examined the 
antecedents to and consequences of becoming a learning organization , and it was 
found that resonant leadership, knowledge management, intrapreneurship and total 
quality management had a moderate impact on the learning organization 
charactistics.

In sum, theories by Argyris and Schön (1996), Senge (1990), as well as Marsick 
and Watkins (2003), and their concepts such as single- and double-loop learning, 
systems thinking and learning culture have had a remarkable impact on subsequent 
studies focusing on how organizations can bring about learning. One example of 
recent studies utilizing all of these frameworks is a study by Jaaron and Backhouse 
(2017), who examined applying the systems thinking approach to activate douple- 
loop learning in banking and social care services. In order to bring about systems 
thinking, they used a specific procedure called the Vanguard Method (Seddon, 
2003), where employees are to first analyze their current working system, then plan 
changes, and finally implement new solutions. The data were collected and ana-
lyzed with the mixed-methods approach, including the DLOQ, and interviews, 
observations, and documents. The findings showed that the Vanguard Method was 
positively related to creating double-loop learning in organizations through the acti-
vation of three factors, namely: systematic-operations improvement, organizational 
capacity development, and outside-in mode of working. All of these are embedded 
in the seven dimensions of the DLOQ.

Bak (2012) reported a case study of a UK higher education institution based on 
Senge’s five charateristics of learning organizations. In the department studied, 
these characteristics were found to a limited extent and there were differences 
between academic and administrative members of the faculty as well as between 
newcomers and established staff members. The learning organization framework 
has also had an influence on a recent publication by the Organization for Economic 
Co-operation and Development (OECD, 2018). This document characterizes 
schools as learning organizations according to seven characteristics: (1) shared 
vision focused on learning by all students; (2) continuous professional learning by 
staff; (3) team learning and collaboration among all staff; (4) culture of inquiry, 
exploration and innovation; (5) systems for collecting and exchanging knowledge 
and learning; (6) learning with and from the external environment; and (7) model-
ling and growing learning leadership.
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Sternberg (2015) has examined universities as learning organizations from the 
creativity point of view. His three-part model of institutional creative change is a 
tool for assessing universities’ capability to move creatively into the future. The first 
part of the model, prerequisites, concerns universities’ actual ability to change in a 
creative way and the belief in this ability. The second part deals with the institution’s 
desire to change creatively, its desire to appear to change creatively, and its actual 
and potential creative quality. The third part of the model consists of mediating 
variables, such as the legitimacy of the creative-change agent, the credibility of the 
creative-change agent, the ownership of creative change, the rate of creative change, 
and the cultural compatibility of the creative change.

20.4  The Relationship Between Individual 
and Organizational Learning

In the literature of organizational learning and learning organization, individual 
learning and learning at the level of the organization are intertwined and overlap. 
Changes in an organization and in learning by employees are seen as interdepen-
dent. For example, Pedler, Burgoyne and Boydell (1991, p. 58) defined a learning 
company as “an organization that facilitates the learning of all its members and 
continuously transforms itself”. The close reciprocal relation between the individ-
ual and the organization is similarly emphasized in Billett’s (2002a, b) notion of 
workplace learning as an interdependent process between how a workplace affords 
opportunities to participate in diverse practices and how employees choose to 
respond to these affordances.

Tynjälä and Nikkanen (2009, pp. 130–132) describe the interrelationship of indi-
vidual and organizational learning in their model of the origin and processes of 
innovations in a project developing networks of vocational institutes and work-
places. In this model:

 1. Work communities provided an environment characterized by (a) open commu-
nication, (b) equality, (c) innovative activities, (d) utilization of external help, 
and (e) effective leadership and management.

 2. In such an environment, individuals were able to express new ideas and carry out 
small experiments, usually in collaboration with colleagues and collaborative 
networks.

 3. Project organization—using leadership, funding resources and external con-
tacts—organized forums for discussions, which made it possible to share knowl-
edge and disseminate the results of the experiments.

Thus, innovative practices in this project were brought about through the interaction 
of all three types of actors, that is, individuals, work communities, and the develop-
ment project organization. The authors concluded that individual learning can be 
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transformed into organizational learning when open communication and the forma-
tion of networks are intentionally promoted by the leadership.

Studies on the effects of learning organization environments have seldom exam-
ined its association to or effects on emotional aspects of individuals’ learning and 
working. An exception is a study by Lau et al. (2017), who examined employees’ 
perceptions of organizational culture and affective commitment through the percep-
tions of a learning organization in the Malaysian private sector. They found that all 
of the dimensions of organizational culture and what constitutes a learning organi-
zation had a significant positive correlation to affective commitment. The respon-
dents’ perceptions of learning organization mediated the relationship between the 
organizational culture and affective commitment. Respect for people, as a charac-
teristic of organizational culture, and empowerment, as a learning organization 
characteristic, had the strongest associations with affective commitment.

20.5  Knowledge Creation and Innovative 
Knowledge Communities

Also concepts other than organizational learning and learning organization have 
been used in order to describe learning taking place beyond individuals. In their 
book entitled Networked Expertise, Hakkarainen et al. (2004) introduced the con-
cept of the innovative knowledge community to depict communities that pursue cre-
ating new knowledge and transforming their practices. They present three examples 
of theoretical models representing innovation-seeking activities: expansive learning 
(Engeström, 1987, 2004, 2011), knowledge building (Bereiter & Scardamalia, 1993; 
Bereiter, 2002), and knowledge creation (Nonaka & Takeuchi, 1995). While empiri-
cal studies utilizing the concept of knowledge building have been mainly conducted 
in educational contexts and for student learning, the concepts of knowledge creation 
and expansive learning are applied in organizational contexts. In the following sec-
tions these two approaches are briefly presented.

20.5.1  Knowledge Creation in Organizations

One central research line in organizational studies has focused on knowledge cre-
ation, which is seen as a highly social process. Nonaka et al. (2000; see also Nonaka, 
1994; Nonaka & Takeuchi, 1995; Nonaka & Konno, 1998) have examined how 
organizations create, utilize and manage knowledge in a dynamic way. Their model 
of knowledge creation consists of three components: (1) SECI process: socializa-
tion, externalization, combination, and internalization; (2) ‘ba’, that is, shared space 
of knowledge creation; and (3) knowledge assets.
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According to the model by Nonaka and colleagues the core of the knowledge 
creation process consists of the interaction and conversion taking place between 
explicit and tacit knowledge. This conversion takes place in organizations through 
four modes comprising the SECI process: Socialization is a process where tacit 
knowledge, that is, implicit knowledge acquired through experience, accumulates 
and remains implicit in nature. This kind of tacit knowledge acquisition takes place, 
for example, when apprentices or newcomers observe and imitate more experienced 
colleagues. In other words, they are socialized into existing practices. In the process 
called Externalization, tacit knowledge is explicated and thus converted into explicit 
knowledge. Making tacit knowledge explicit happens through conversations, meet-
ings, dialogues and writing, for instance. As examples of this, Nonaka and his col-
leagues (ibid.) mention concept creation in developing new products and quality 
control circles where employees discuss practices on the basis of their experience 
over the years in order to make improvements. The third mode of knowledge con-
version, Combination, takes place when explicit knowledge is collected from differ-
ent sources and transformed into a more complex compilation of explicit knowledge. 
Modern information and communication technologies and networks facilitate these 
processes of exchanging information and documents. For instance, the annual report 
of an organization represents explicit knowledge combined from smaller pieces of 
explicit knowledge. Internalization, the fourth mode of knowledge conversion, is a 
process where explicit knowledge is embodied into tacit knowledge within indi-
viduals. This process can often be characterized by ‘learning by doing’, that is, 
enriching one’s understanding and developing know-how as a side effect of work-
ing. When internalized tacit knowledge is shared with others in everyday work prac-
tices, a new spiral of knowledge creation can start through new socialization 
processes. Thus, the SECI process is described as a spiral in which knowledge cre-
ation is an expanding process with new knowledge triggering a new spiral of knowl-
edge creation.

Knowledge creation always takes place in a specific context, time and place. 
Knowledge creation requires time and space for thinking and interaction with oth-
ers. Nonaka and Konno (1998; see also Nonaka et al., 2000) use the Japanese con-
cept of ba, which refers to shared space for emerging relationships, comprised of 
both time and place. In the knowledge creation model, ba is a shared space and time 
where knowledge is created and shared. Thus, knowledge creation takes place 
through the interaction between individuals, or between the individuals and their 
environments. Ba may also consist of mental and virtual spaces, not only physi-
cal ones.

Nonaka and his colleagues (2000) distinguish between four types of ba, based on 
which mode of knowledge conversion, type of interaction, and type of media are 
used. Socialization requires interaction between individuals and face-to-to face 
communication, and the type of ba for socialization is called Originating ba. There, 
people share their experiences, emotions and mental models. Typical to this ba is 
that boundaries between individuals are transcended by sympathizing and empa-
thizing with other people. Externalization, that is articulating tacit knowledge into 
explicit knowledge, takes place in Dialoguing ba (formerly referred to as Interacting 

P. Tynjälä



439

ba, Nonaka & Konno, 1998). It is a place for collective interaction, sharing knowl-
edge, and conceptualizing experiences. Systemizing ba (formerly referred to as 
Cyber ba, ibid.) is defined by virtual interactions, and it provides a context for the 
combination process where explicit knowledge is transformed into more complex 
forms. Along with the development of information and communication technolo-
gies, this type of ba has become ever more important for disseminating knowledge. 
The fourth mode of knowledge conversion, the internalization of explicit knowl-
edge into tacit knowledge, is supported in Exercising ba, where explicit knowledge 
is applied, used and reflected in action.

An essential element in the knowledge creation model by Nonaka and his col-
leagues (2000) is what they call knowledge assets. They define assets as “firm- 
specific resources that are indispensable to create values for the firm” (ibid., p. 20). 
The knowledge assets may be experiential, conceptual, systemic, or routinized. In 
the knowledge creation process, these resources may be either inputs or outputs, or 
moderating factors. As an example, the authors point to trust among the members of 
an organization. Such trust is brought about as an output of collaboration in the 
knowledge creation process, and, at the same time, it functions as a moderating fac-
tor of the process by affecting how the ba is working as a context for knowledge 
creation.

In sum, the knowledge creation process progresses like a spiral growing out of 
the SECI process in shared spaces, using knowledge assets. The role of dialectical 
thinking, top managements’ articulation of the organization’s knowledge vision, 
and the middle management’s energizing ba are emphasized (Nonaka et al., 2000). 
The created new knowledge then becomes the basis for a new spiral.

20.5.2  Expansive Learning in Organizations

The theory of expansive learning by Engeström (1987, 2011) is based on the ideas 
of the Russian cultural-historical school and activity theory (Engeström, 2011; 
Engeström & Sannino, 2010). The core of the activity theory is the human activity 
system, described as a triangle consisting of sub-triangles (Engeström, 1987, p. 78). 
One element of the model is the Subject, which refers to actors in a certain activity, 
that is, individuals or groups. Activity always has an Object that it is directed at and 
will ultimately be transformed into Outcomes of the activity with the aid of various 
Instruments. An individual’s activity takes place in a Community, directed by a cer-
tain Division of labor and Rules, that is, written or unwritten codes for how things 
are to be done.

Engeström (1987, 2004, 2011) depicts expansive learning as a cycle consisting 
of specific actions. The first phase of the learning cycle, Questioning, begins when 
employees start to criticize, question or reject established practices. This indicates 
that there is a need for change. The second action, Analysis, involves people exam-
ining reasons or causes of the situation. The analysis may aim to trace the origins of 
the problematic practice, or it may focus on picturing inner systemic relations of the 
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situation. The learning cycle continues with Modelling the new solution and 
Examining and testing the new model, and, after necessary adjustments, with 
Implementing the new model. The cycle concludes with the action of Reflecting on 
the whole process, plus, finally, with Consolidating and generalizing the new prac-
tice. The basic idea of the earlier described Vaguard Method (Seddon, 2003; Jaaron 
& Backhouse, 2017) is similar to the expansive learning cycle, but the latter is a 
more detailed model with a different theoretical background.

The theory of expansive learning has been used as a framework in numerous 
empirical studies in various organizations and fields (for reviews, see Engeström, 
2011; Engeström & Sannino, 2010). One branch of studies involves intervention 
studies under the concept of Change Laboratory. In these studies, the group of 
researchers and staff members of the pilot unit of an organization get together in 
weekly meetings and follow-up sessions a few months later. The intervention 
involves introducing specific tasks requiring certain expansive learning actions. The 
purpose of the intervention is to intensify and accelerate the expansive learning 
cycle. Different problem situations or critical incidents of work practices are docu-
mented and the data are used as a stimuli for reflection and analysis. Customers, 
patients or other stakeholders may be invited to join the sessions in order to partici-
pate in the analysis of specific cases. The researchers facilitate the sessions and 
introduce conceptual tools and models as additional stimuli (e.g., Ahonen & 
Virkkunen, 2002; Virkkunen & Ahonen, 2011; Pihlaja, 2005; Teräs, 2007).

The main idea in expansive learning is that the people, together, construct and 
implement a new concept, object or practice to enhance their collective activity 
(Engeström, 1987, 2011). While, in his early studies on expansive learning, 
Engeström focused on transformations taking place in one single work unit or orga-
nization, in his more recent works (Engeström, 2004, 2011) activity systems are 
also seen to be inter-organizational or network-based. He has examined co- 
configuration, the type of work requiring collaboration and what he calls negotiated 
knotworking. This kind of working is characterized by a pulsating movement of 
tying, untying and retying together otherwise separate threads of activity. People 
working in separate organizations come together for a shared purpose, negotiate 
meanings and solve problems, and then they continue with other partners in other 
projects but may get together again later on. Engeström argues that this way of 
working is a significant new form of current expert work within and between orga-
nizations. In contexts involving co-configuration and knotworking, expansive learn-
ing processes are even more demanding, requiring boundary crossing between 
organizations (e.g., Engeström, 2004, 2011; Dochy et al., 2011a, b).

Fuller and Unwin (2004, 2011) have used the concept of expansive learning in a 
different way to describe differences between organizations in their approaches to 
workforce development. They presented a continuum with expansive workplaces on 
one end and restrictive workplaces at the other end. While the former represent 
organizations where people have plenty of opportunities to participate in diverse 
activities and communities of practice, the latter refers to workplaces with limited 
learning opportunities. An expansive workplace makes sure that employees have 
time for reflection and support their career progress, whereas a restrictive workplace 
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values learning only with regard to the existing job. In expansive organizations, 
managers serve as facilitators rather than as controllers and they value innovation 
and learning. In contrast, management in restrictive workplaces tends to be control-
ling, and old practices are often valued over innovations. The distinction between 
expansive and restrictive organizations can be used as a useful tool to evaluate orga-
nizations’ approaches to supporting learning.

In activity theory studies, the unit of analysis is the activity system rather than an 
individual. However, Engeström and Kerosuo (2007, p.  340) remind us that the 
systemic view on its own is insufficient. Thus, they state that it is necessary within 
the activity system to take into account also individual persons and groups who have 
their own aims, agendas and emotions. Activity theory and the theory of expansive 
learning can be seen as representing a form of systems theory approach, approach-
ing learning as a holistic system consisting of interdependent parts rather than as an 
activity of independent individuals.

20.6  Ecological Approach and Ecosystems in Learning 
Organization Research

In many human and social scientific fields, the ecological approach has recently 
emerged as a new way to examine human activity in its complicated interconnec-
tions and relations. Originally, as a field of biology, ecology examined the relations 
between living organisms and their environment. A central concept in ecology is the 
one of the ecosystem, which Ostroumov (2002, p.  141) defined as follows: 
“Ecosystem is the complex of interconnected living organisms inhabiting a particu-
lar area or unit of space [and time] together with their environment and all their 
interrelationships and relationships with the environment.” In research on education 
and human development, Bronfenbrenner (1979, 1994, 2005) was the first one to 
apply the concept of ecology to describe complicated, multilevel and interrelated 
environments in individual development. His ecological model consisted of four 
interrelated and nested systems: 1) Microsystem including the individual’s immedi-
ate social and physical environment such as family, friends and neighbourhood area; 
2) Mesosystem consisting of two or more microsystems together; 3) Exosystem that 
has only indirect influence on the individual’s development, such as educational 
policy; and 4) Macrosystem consisting of the ideologies and attitudes of the culture 
(Bronfenbrenner, 1979). Later, Bronfenbrenner (1986) added another level he 
named Chronosystem, which refers to socio-historical time and conditions that 
influence all of the other systems.

In this millennium, the concepts of ecology in general and ecosystem in particu-
lar have gained popularity in several disciplines. For example, in the field of eco-
nomics, the concept of the business ecosystems (Moore, 1996) has been widely 
used, and concepts such as the e-learning ecosystem (e.g., Ouf et al., 2017), social 
learning ecosystem (e.g., Huntington & Bryant, 2014), and blended learning 
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ecosystems (e.g., Nikolaidou et al., 2010) have emerged in the field of educational 
technology. The concept has also been applied in educational policy analysis 
(Weaver-Hightower, 2008).

Kemmis and Heikkinen (2012) have applied ecological principles by Capra 
(2004) to describe ecologies of practices in the field of teacher development. These 
principles include Networks, Nested systems, Niche (this item was added by Kemmis 
& Heikkinen), Interdependence, Diversity, Cycles, Flows, Development, and 
Dynamic balance. Kemmis and Heikkinen argue that these principles can be applied 
to any social practices as well as to biological environments. For example, educa-
tional organizations are now more than ever networking with other organizations 
such as workplaces in public and private sectors. Therefore, it is important to exam-
ine how the networks are constructed on individual, unit and organizational levels, 
and whether the networks are dependent on individuals (which would make them 
vulnerable) or are embedded in basic operations and structures. The second ecologi-
cal principle states that practices are interwoven, forming nested systems. Thus, an 
individual actor or an organization are not ‘independent’; instead, they are depen-
dent on the structures, legislations and agreed principles that apply to the whole 
network or ecosystem. Interdependency between nested systems means that any-
thing taking place in any part of the system can have an influence on the other parts. 
Thus, dependencies within the ecosystem mean that a rupture or problem in a spe-
cific part could affect surrounding practices or procedures. Individual components 
should be seen in relation to the system as a whole. Any practices related to the 
development of an organization’s learning capacities derive from, interrelate with 
and are interdependent on other practices, such as management and leadership prac-
tices. Together, these form nested systems. An ecology of practices features a diver-
sity of practices which may have overlapping functions that can also replace one 
another. In biological ecosystems, the food chain is an example of cycles, and simi-
lar cycles can be seen in social practices. In nature, flows of energy can be seen, for 
example, in solar energy converting into chemical energy through photosynthesis. 
In the same vein, in organizations there are flows of information and command 
chains. Development as a characteristic of a biological ecosystem has its counter-
part in social ecosystems of practices, since practices have a tendency to develop 
through stages over time. In biological ecosystems, the niche is where an individual 
organism fits, providing the conditions to survive. Similarly, in the economy, there 
may be market niches for certain products or services, and in social communities 
there may be niches for certain kinds of practices. As a whole, the ecological prin-
ciples are characterized by a holistic approach, and organizations, as parts of larger 
ecosystems, are seen in the context of their interconnections with their 
surroundings.

Recently Barnett and Jackson (2019) published a compilation examining learn-
ing from the ecological perspective. While its main focus is on higher education, its 
chapters—in line with ecological thinking—connect education to its wider context, 
including work, society and the world at large. Learning and education are seen as 
practices that are interrelated with other practices. Jackson and Barnett (2019, p. 6) 
argue that ecological thinking and considerateness are “necessary to build a resilient 
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and sustainable society that cares about the whole world and not just itself.” As a 
conclusion, their book portrays a vision of society as a learning ecology character-
ized by open access to information and knowledge, collective learning, active citi-
zenship, creative spirit—all in all: societal learning.

In the compilation mentioned above, Evans (2019) examines learning ecologies 
at work. She makes a distinction between three scales of activity—macro, interme-
diate, and individual levels—that look similar to Bronfenbrenner’s ecological sys-
tems. The macro level refers to wide social and economic structures as well as 
institutions that may either facilitate or prevent learning at the workplace. The inter-
mediate level consists of activities and characteristics of the work environment that 
expand or restrict learning opportunities (see Fuller & Unwin, 2004). At the indi-
vidual level, workers’ past experiences, dispositions and current situation play an 
important role in their work and learning. All three levels are interconnected and 
thus influence one another.

In Finland, universities of applied sciences (UAS) have recently applied the con-
cept of ecosystems in a large research and development project called eAMK 
(eUAS), which develops the digital provision of education, enabling students to 
choose studies across institutional boundaries within the national UAS network. At 
the same time, the aim is to offer students more possibilities for work-based learn-
ing and combining work and studying. Thus, here the use of the concept of ecosys-
tems seems to refer to the need to understand the interconnected wholeness of 
learners’ diverse learning environments both in formal organizations and in infor-
mal contexts, and to strengthen the connections between them. The project is funded 
by the Finnish Ministry of Education with the purpose of strengthening partnerships 
between education and work, reducing study times, and promoting the transition 
from higher education to work. Virolainen and Heikkinen (2019) have examined 
this initiative from the perspective of the actor-network theory and discussions on 
ecosystems of learning. They concluded that, with certain reservations, both theo-
retical frameworks offer useful tools to analyze the networks between educationanl 
institutions and workplaces. Their literature review shows, however, that so far the 
studies featuring these approaches have focused more on other subjects.

While the concepts of learning ecologies and ecosystems provide promising 
tools to understand educational organizations’ networking with other organizations, 
thus far other concepts have been used more to examine the characteristics of these 
potential ecosystems. For example, Billett et al. (2007) examined ten longstanding 
social partnerships in Australia and identified the following five principles and prac-
tices that seemed most likely to assist both the formation and development of part-
nerships: building and maintaining: (i) shared purposes and goals; (ii) relations with 
partners; (iii) capacities for partnership work; (iv) partnership governance and lead-
ership; (v) trust and trustworthiness. Although the researchers here did not base 
their work on organizational learning theories or on the ecosystem concept, it is 
easy to see similarities between these principles and the characteristics of learning 
organizations (e.g., Senge, 1990; Marsick & Watkins, 2003) as well as the princi-
ples of ecosystems (Capra, 2004; Kemmis & Heikkinen, 2012). For instance, shared 
goals and trust are explicitly present in the learning organization measurement tool 
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by Marsick and Watkins (2003), and partnerships themselves represent networks 
and nested systems, which are the main characteristics of ecosystems.

There are some other concepts and research lines that have conceptual connec-
tions to the concepts of learning organizations and learning ecosystems or ecologies 
of learning. For example, the concepts of learning cities and learning regions are 
based on the idea of highly networked organizations and actors in certain geograph-
ical regions that, through collaboration, aim for economical growth, sustainable 
development or the promotion of social welfare. Yorks and Barto (2015) state that 
“diverse institutions that comprise cities and regions can function as organizational 
learning mechanisms in the 21st century. Learning cities themselves can also be 
conceptualized as societal learning organizations.”

20.7  Conclusions

This review of research on workplace learning at the organizational level has shown 
that, in recent decades, the span of related studies has been extended and the field 
has been enriched in terms of conceptual variety. While the first scholars in the field 
(such as Argyris & Schön, 1978; and Senge, 1990) relied, as starting points, on 
concepts and ideas related to the learning of individuals and the relationship between 
individual and organizational learning, more recent research lines have focused 
more on the cultural features of organizations. However, in all of the main lines of 
research in the field, individual- and organization-level learning are seen to be 
highly interdependent and indivisible, although the organizational characteristics 
are the principal focus. As Senge (1990, p. 7) put it: “An organization’s commitment 
to and capacity for learning can be no greater than that of its members”; or (1990, 
p. 139): “Organizations learn only through individuals who learn. Individual learn-
ing does not guarantee organizational learning. But without it, no organizational 
learning occurs.” In addition to the relationship between individual and organiza-
tional learning, other common elements between different lines of research can be 
identified. Shin et al. (2017) have crystallized a bulk of research on the development 
of sustainable learning organizations into five elements and processes, namely: 
establishing and communicating a clear sense of direction and purpose, empower-
ing employees at all levels, accumulating and sharing internal knowledge, gathering 
and integrating external information, and challenging the status quo as well as 
enabling creativity.

Table 20.1 presents the main research lines of studies on learning organizations 
and related theoretical concepts. From the overview in the table, it can be seen that, 
in recent years, the context and focus of studies have expanded from individual 
organizations to considering the work and activities taking place in networks con-
sisting of several organizations, and to even constellations referred to as ecosys-
tems. This development can be seen to reflect similar trends in learning research in 
general: Studies on individuals’ learning from the cognitive point of view have 
extended toward more socio-cognitive and further to socio-cultural perspectives.
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In sum, the theories of organizational level learning discussed in this chapter, 
together, provide different perspectives and diverse conceptual tools to understand 
learning that goes beyond individual cognitive activity. As we have seen, they 
include similar elements but also different concepts directing attention to various 
characteristics of learning at the workplace. Chronologically, we can see movement 
from intra-organizational examination toward inter-organizational and networked 
learning, and very recently toward the concept of ecosystem. However, systems 
thinking, peculiar to ecological and ecosystem theories, was already present in 
Senge’s model of the learning organization. In the same vein, activity theory repre-
sents a similarly holistic view, emphasizing the interconnectedness of different parts 
of the whole.

Compared to other branches of workplace learning research, studies focused on 
the organizational level represent more multidisciplinary and interdisciplinary lines 
of research, and they provide a knowledge base that is useful for other lines of work-
place learning research as well (Tynjälä, 2013). Methodologically, the studies on 
learning at the organizational level have followed both quantitative and qualitative 
approaches as well as mixed methods, thereby providing not only measurement 
tools but also rich and deep conceptual models to understand workplace learning in 
a broader context.

According to Hoe (2019), interest in the learning organization concept has been 
growing among researchers, especially in the fields of health care and education; 
and the research plays an important role in improving organizational culture, inno-
vation capacity, and performance. Similarly, Bui (2019) argues that the concept is 

Table 20.1 Main research lines, scholars and concepts in studies of learning at the 
organizational level

Main research lines Main scholars and concepts

Organizational 
learning and Learning 
organization

Argyris and Schön (1978, 1996): Single-loop and douple-loop learning; 
theories-in-use/espoused theories; reflection; learning climate; 
organizational memory
Senge (1990, 2012; Senge et al., 2012): Five disciplines: mental 
models, personal mastery, shared vision, teamwork, systems thinking
Watkins & Marsick (2003): Learning organization dimensions: 
continuous learning opportunities, dialogue and inquiry, team learning, 
systems to capture and share learning empowerment, connectivity to 
the environment, strategic leadership for learning

Expansive learning/
Expansive workplace

Engeström (1987, 2004, 2011): activity system; learning actions: 
questioning, analysis, modelling, examining, testing, implementation, 
reflecting, consolidation; knotworking
Fuller & Unwin: expansive vs restrictive workplace

Knowledge creation Nonaka and Konno (1998): explicit and tacit knowledge; SECI process: 
socialization, externalization, combination, internalization; ba (learning 
space)

Networked expertise Hakkarainen et al. (2004): innovative knowledge communities
Learning ecologies 
and Ecosystems of 
learning

Bronfenbrenner (1979, 1986, 1994, 2005): ecological systems: 
micro-meso-macro-chronosystems
Barnett: Learning ecologies
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still relevant to organizational management and development in the 21st century. 
Thus, we can expect that, in the future, research on learning organizations will con-
tinue to be relevant and further enriched by other concepts and models such as those 
presented in this chapter. The direction of the research seems to extend from intra- 
organizational studies toward research on wider networks or ecosystems of organi-
zations and the interconnections between them.
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