®

Check for
updates

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 (Ellstrom, 2001). However, to effectively
learn in and from practices, employees need self-regulative knowledge and skills
(Tynjdld, 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 (Jarveld & 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; Jarveld & 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, Jarveld 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; Tynjild, 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
etal., 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: Qutcomes
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 fime. 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 sifu 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. (2016¢) 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
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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 (Jarveld 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; Jarveld &
Hadwin, 2013; Jarvenoja 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 (Tynjdld, 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 & Jarveld, 2015). These studies indicate that teams that
show high levels of socially shared regulation also show better performance in edu-
cational settings (Panadero & Jirveld, 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 (Jarveld et al., 2016; Jarvenoja 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 (Tynjéld, 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., Jarveld 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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