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36.1          Introduction 

     According to Hager ( 2011 ),  theories       of       workplace learning      have evolved over last 
two decades from individual to multiple types of learning in both formal and infor-
mal contexts. The fi rst set of theories focused on individual’s  capacities   on cognitive 
aspects of  work      performance (e.g. Argyris and Schön  1974 ; Marsick and Watkins 
 1990 ). Hager ( 2011 , pp. 20–23) identifi es three issues defi ning  these   theories: (1) 
the individual as the unit of analysis  for   understanding learning, (2) learning as a 
product or ‘thing’ (relating to acquisition and transfer  metaphors  ) and (3) learning 
as independent of context. The second set of theories shifted the focus from the 
individual towards the role of social, cultural and organisational factors in work-
place learning (e.g. Dewey  1916 ;  Vygotsky 1978 ; Lave and Wenger  1990 ; Engeström 
 1987 ; Fuller and Unwin  2003 ). The  aforementioned      three issues could be  rephrased 
   as            follows: (1) both individual and social as the unit of analysis for understanding 
learning (relating to participation metaphor), (2) learning as a process and (3) learn-
ing as dependent of context. 

 Hager ( 2011 ) notes that although some works (e.g. Eraut  2000 ; Evans et al.  2011 ; 
Billett  2001 ) mostly belong to the  second   set of theories, they  also      combine themes, 
especially the role  of   individual, from the fi rst set of theories. According to Billett 
( 2011 ), self and personal  agency   play a central role in  workplace   learning. He states 
(p. 70) that ‘the change or learning that arises from everyday and novel events is 
associated with how individuals direct their intentionalities and agency when engag-
ing with what they experience through these events’. Hager ( 2011 ) also identifi es 
the fourth issue, workplace learning as emergent, in the third set of most recent 
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 theorie  s (e.g. Engeström  2008 ), which view learning as an ongoing process that is 
not fully decidable  in   advance. 

 On the basis of the above, we can conclude that individual  capacities   play an 
important role when investigating collaborative learning processes in both formal 
and informal contexts of vocational and professional education. Current research on 
individual learning capacities focuses on the concepts of metacognition,  self- 
regulation   and self-regulated learning.    Dinsmore et al. ( 2008 ) identify metacogni-
tion as research on individual’s cognition, self-regulation as research on behaviour 
resulting from individual-environment interaction and self-regulated learning 
research combining these two approaches. Kaplan ( 2008 ) suggests that these con-
cepts should be seen as subtypes of  self-regulated action , allowing  investigation   of 
different dimensions of self-regulatory processes at the same time. In this chapter, 
we use the terms ‘metacognition’, ‘self-regulation’ and ‘self-regulated learning’ 
under the conceptual umbrella of ‘self-regulated action’, but our focus is on social 
cognitive perspective on self-regulation. 

 The purpose of this chapter is to discuss the connection between self-regulation 
and competence in both formal and informal contexts of vocational and professional 
education. Our goal is to show via existing research that especially social cognitive 
dimension of self-regulated action has theoretical linkages to a multifaceted and 
holistic approach to competence and that self-regulatory  abilities   play a role in the 
development of vocational competence. First, we introduce different theoretical 
approaches to self-regulated action. Then, we proceed to describe current research 
on competence in the context of vocational  skills competitions   and link it to the 
dimensions of self-regulated action. We conclude the chapter by presenting the 
results of an empirical study that investigates the relation of self-regulation and 
competence in the context of air traffi c control.  

36.2      Social Cognitive Perspective on Self-Regulation 

 Over the past decades, several  different   models of self-regulated action have been 
developed: Boekaerts’ model of adaptable learning ( 1992 ,  1995 ,  1996a ,  b ), 
Borkowski’s process-oriented model of metacognition (Borkowski and 
Muthukrishna  1992 ; Borkowski  1996 ; Borkowski and Burke  1996 ; Borkowski et al. 
 2000 ), Pintrich’s general framework for self-regulated learning (Pintrich  2000 ), 
Winne’s four- stage            model of self- regulated      learning (Winne and Hadwin  1998 ) and 
Zimmerman’s social cognitive model of self-regulation ( 1994 ,  1998 ,  2000 ,  2002 , 
 2008 ). Puustinen and Pulkkinen ( 2001 ) compared the models  of   Boekaerts, 
Borkowski, Pintrich,  Winne      and  Zimmerman   on four  criteria  : background, theories, 
defi nitions and components included in the models and empirical work. The results 
of their work showed that Pintrich and Zimmerman’s models were both inspired by 
the  social cognitive theory   (Bandura  1986 ). 

 From a social cognitive perspective, self-regulation has  been   defi ned as self- 
generated thoughts, feelings and actions planned and cyclically adapted based on 
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performance feedback to attain self-set goals (Zimmerman  2000 ). It is a multifac-
eted, complex process integrating several processes, which are hypothesised to 
 operate   in a cyclical feedback loop, whereby a learner gathers and uses feedback 
information to make adjustments during current and future learning attempts. 
Zimmerman and Schunk ( 2008 )  have   defi ned  self-regulation   as  the   control of one’s 
present conduct based on motives related to a subsequent goal or ideal that an indi-
vidual has set for him- or herself. Self-regulation is the control that people have over 
their behaviour, cognition, emotions and motivation through the use of personal 
strategies to achieve the goals they have established. 

 According to Kuhl and Fuhrmann’s  volition theory  ( 1998 , p. 15), volition can be 
expressed in two ways. The fi rst mode of volition supporting the maintenance of an 
active goal is called  self-control  or  action control . The other mode, supporting the 
maintenance of one’s actions in line with one’s integrated self, is called   self- 
regulation   . Central coordination of processing across a variety of psychological 
subsystems is the defi ning characteristic common to either mode of volition. (See 
also Kuhl  1984 ,  1992 .) When using the term self-regulation in a broader sense, Kuhl 
and Fuhrmann ( 1998 )       mean concurrent satisfaction of a majority of short- and long- 
term personal needs which represent an integrated self when pursuing a goal. 

  Self-regulation   has been shown to be essential to the learning process (Järvelä 
and Järvenoja  2011 ; Zimmerman  2008 ; see also Kaisvuo  2014 ). It can  help       learners   
in creating better learning habits and strengthening their study skills (Wolters  2011 ), 
applying learning strategies to enhance academic outcomes, monitoring their  per-
formance   (Harris et al.  2005 )  and   evaluate their  academic   progress (De Bruin et al. 
 2001 ). Self-regulation intermediates between cognitive and affective attributes and 
it involves processes such as setting goals for learning and using effective strategies 
to organise information to  be   remembered (Ruohotie  2000 , Ruohotie  2003 , pp. 251–
253). Zimmerman and Schunk ( 2008 ) have defi ned self-regulated learning as the 
process by which learners personally  activate    and   sustain cognitions, affects and 
behaviours that are systematically oriented towards the attainment of learning goals. 
Self-regulated learning skills help to describe the ways how people approach tasks, 
apply strategies, monitor their performance and interpret the outcomes of their 
efforts towards achieving specifi c learning goals. When people have self-regulatory 
skills, they can modify their performance based on their personal characteristics and 
environmental conditions (Zimmerman  2000 ). We agree with Kaplan ( 2008 ) that 
self-regulated learning is not only limited to  academic   contexts but can occur  wher-
ever   learning – both formal and informal – takes place. 

36.2.1     Phases and Processes of Self-Regulation 

 The cyclical  model   of self-regulation includes three general phases:  forethought , 
 performance  and  self-refl ection  (see Zimmerman  2000 ; Zimmerman and Campillo 
 2003 ; Zimmerman and Moylan  2009 ; Pintrich and Zusho  2002 ). According to 
Zimmerman and Campillo ( 2003 )  a     nd Zimmerman and Moylan ( 2009 ),  during          the 
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forethought phase , the person analyses the learning task and set specifi c goals 
towards completing that task. Goal-setting is defi ned as deciding on specifi c out-
comes of learning or performance (Locke and Latham  1990 ). Beliefs of personal 
capabilities affect the type of goals that individuals select  and      their commitment to 
them (Zimmerman  1995 ). When individuals feel capable of performing a particular 
task, they are more likely to set challenging and specifi c goals (Zimmerman et al. 
 1992 ). Encouraging in setting process goals will have both achievement and moti-
vational advantages, because of directing attention to executing the essential aspects 
of a particular task. Process goals encourage learners to keep track of how well they 
perform a strategy, evaluate goal progress and judge perceptions of competence 
(Locke and Latham  1990 ). Outcomes expectations are beliefs about the success of 
a given task (Zimmerman  2011 ). When people learn unfamiliar topics, they may not 
know the best ways to approach the task or what goals might be the most 
appropriate. 

 In  the performance phase , a person employs strategies to make progress on the 
learning task and monitor the effi cacy of those strategies as well as motivation for 
continuing progress towards the goals of the task (Zimmerman and Campillo  2003 ). 
Self-observation (Schunk  1983 ; Zimmerman and Paulsen  1995 ) is a performance 
control phase  process   that involves selectively  attending         to particular aspects of 
one’s behaviour or performance. It is an important process, because it helps learners 
to discriminate between effective and ineffective performances and helps to isolate 
the source of error or confusion when one is performing poorly. 

 In the fi nal  self-refl ection phase , a person evaluates his/her performance on the 
learning task with respect to the effi cacy of the strategies that they chose. During 
this stage, emotions are managed as the outcomes of the learning experience. These 
self-refl ections infl uence future planning and goals, initiating the cycle to begin 
again (Zimmerman and Campillo  2003 ). Self-effi cacy beliefs not only infl uence the 
goals people set for themselves but also  their      evaluative reactions of goal progress 
(Zimmerman and Bandura  1994 ). After performing a task or an activity, people will 
often evaluate or refl ect  cognitively      on the perceived causes of that performance. 
These causes are termed causal  attributions   (Zimmerman  2000 ). 

 Performance involves self-regulatory processes occurring during motoric efforts 
and affecting attention and action. Self-refl ection includes self-regulatory processes 
that occur after performance efforts and infl uence a person’s response to that experi-
ence. These self-refl ections infl uence forethought processes and beliefs regarding 
subsequent efforts to learning and completing a self-regulatory feedback cycle 
(Zimmerman and Cleary  2009 , pp. 248–249). 

 The phases  and      subprocesses of self-regulation are illustrated in Fig.  36.1 . The 
cyclical model was originally presented by Zimmerman ( 2000 ), Zimmerman and 
Campillo ( 2003 ) included the subprocesses and Zimmerman and Moylan ( 2009 ) 
 revised      the model. The model is grounded in  social cognitive theory   and it has a 
focus on the infl uences on motivation on self-regulation. The cycle is complete 
when the self-refl ection processes infl uence forethought processes during a subse-
quent learning attempt. Self-effi cacy beliefs exist within this system of self- 
regulatory beliefs and processes. These beliefs are critical to the forethought phase 
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process, because they can sustain high levels of motivation and resilience in learners 
when they encounter obstacles  or      diffi culties in learning (Zimmerman and Campillo 
 2003 ; s ee also Zimmerman and Moylan  2009 ).

36.3         T he Relation of Motivation and  Self-Regulation   

  Motivation  is a system of self-regulatory mechanisms including selection, activa-
tion and sustained direction of behaviour towards certain goals. Individuals moti-
vated to attain a goal are more likely to believe in their capabilities to attain that goal 
(Bandura  1997 ). Motivation is the reason which makes people act. Several research-
ers have suggested that the only  thing   directly affecting academic achievement is 
motivation, and all other factors affect achievement only through their effect on 
motivation (e.g. Tucker et al.  2002 , p. 477.) Motivation is primarily concerned with 
how behaviour is activated  and   maintained (Bandura  1997 ). It has been defi ned by 
social cognitive researchers as a process in which goal-directed behaviour is insti-
gated and sustained (Pintrich and Schunk  2002 ). When people are motivated to 
learn, they are more likely to invest the necessary  time      and energy needed to learn 
and apply appropriate self-regulatory skills, and when they are able to successfully 
employ self-regulation strategies, they are often more motivated to complete 
learning tasks (Zimmerman  2000 ).    Motivation is an important variable, because it 
has been consistently associated with academic competence (Linnenbrink and 
Pintrich  2002 ). 

Self-Reflection Phase

Self-judgement
Self-evaluation
Causal attribution

Self-reaction
Self-satisfaction / affect
Adaptive / defensive

Forethought Phase

Task analysis
Goal setting
Strategic planning

Self-motivation beliefs
Self-Efficacy
Outcome expectations
Task interest / value
Goal orientation

Performance Phase

Self-control
Task strategies
Self-instruction
Imagery
Time management
Environmental structuring 
Help-seeking
Interest incentives 
Self-consequences

Self-observation
Metacognitive monitoring
Self-recording

  Fig. 36.1    Phases and subprocesses of self-regulation (Adapted from Zimmerman and Moylan 
 2009 , see also Kaisvuo  2014 , p. 55)       
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 Many  theories   distinguish between extrinsic and intrinsic motivation. When indi-
viduals are intrinsically motivated, they engage in an activity, because they are inter-
ested in the activity and enjoy it. When extrinsically motivated, individuals engage 
in activities for instrumental or some other reasons, such as receiving a reward 
(Deci et al.  1999 ). Also Davis et al. ( 1989 ) have clarifi ed that the motivation struc-
ture  consists   of intrinsic and  extrinsic   motivation. Extrinsic motivation means the 
process of performing the activity because of the reinforcement value of outcomes. 
This type of motivation is linked to the perceived usefulness of the action in relation 
to the outcomes. Intrinsic motivation is the process of performing the activity and 
the activity is performed, because it is enjoyable. 

 White ( 1959 , p. 297) was the fi rst to defi ne the term ‘competence’ in his seminal 
article as ‘… an organism’s  capacity      to interact effectively with its environment’. 
He was also the fi rst one to make a connection between competence and motivation 
and, more interestingly, to notice that the motivation needed to attain competence 
was related to how person interacts with his/her environment. Mulder ( 2014 , p. 112) 
states that ‘… without  performance motivation  ,  or   the will to master a certain level 
of professional skill, there would be no professional learning at all’. However, 
majority of the research on the effects of environmental events on intrinsic motiva-
tion has focused on the issue of  autonomy   versus control rather than that of compe-
tence (Deci  1971 ). Deci ( 1971 ,  1975 ) has found out that if people are paid to do 
something,  they   would otherwise have done out of interest and they will be less 
likely to do it in future without being paid. There has been some controversy in the 
literature in the past decade concerning the generality of this effect. Deci later com-
bined with Ryan (Deci and Ryan  1985 ) to develop  a theory of self-determination  
and intrinsic behaviour to explain the  suppression      effect and to suggest conditions 
of  personal development   and purposive behaviour in which it might be avoided. 

 Deci and his associates (Deci and Ryan  1985 ; Deci et al.  2001 ; Ryan and Deci 
 2000 ) have  put      forward  a cognitive evaluation theory  as a part of their self- 
determination theory to explain the reduction of intrinsic motivation by extrinsic 
rewards. It has been further elaborated (Ryan and Deci  2000 ) in ways which point 
to the same convergence in different approaches as is suggested by the generalisa-
tion of cognitive process theory from the micro to the macro level of intrinsic 
motivation. Events which increase a sense of competence or self-determination will 
enhance intrinsic motivation, while rewards for taking part in or completing an 
activity would reduce intrinsic interest by lessening self-determination. However, 
quality-dependent extrinsic rewards could increase rather than decrease feelings of 
competence and thus be less likely to suppress intrinsic interest. 

 Dividing motivation into intrinsic and extrinsic is not completely simple, because 
extrinsic rewards decrease intrinsic motivation in many situations (Deci  1975 ). 
Ryan and Deci ( 2000 ) have concluded that extrinsic motivation can vary  greatly   in 
its  relative   autonomy. For example, people who do their work, because they see its 
value for their chosen future career are extrinsically motivated, as are those who do 
the work only, because they are adhering to their parents’ control. The effects on 
intrinsic motivation will differ according to whether the extrinsic rewards entail 

P. Nokelainen et al.



781

personal endorsement and a feeling of choice or whether they result from compliance 
with external regulation. 

 Zimmerman and Schunk ( 2008 ) have provided a foundation about the impor-
tance of motivation in the context  of   self- regulated   learning and the challenges of 
maintaining and self-regulating motivation itself. Both self-regulation and motiva-
tion are highly infl uenced by prior achievement experiences. Self-regulated learners 
are those who are metacognitively, motivationally and behaviourally active in their 
own learning processes and in achieving their own goals.       Also Warshaw and Davis 
( 1985 , p. 214) have identifi ed that motivation encompasses a system of self- 
regulatory processes  that   involves selection, activation and sustained behaviour 
towards goals. 

 In addition to self-regulation, motivation can have a pivotal impact on academic 
outcomes (Zimmerman  2008 ), and it can manifest itself in various forms such as 
effort, persistence and choice of activities. This hypothesis has been consistently 
confi rmed by researchers over the past few decades (Bandura  1997 ; Pajares  1996 ; 
Schunk and Hanson  1985 ). When people believe  they   can  perform   a  task      in a profi -
cient manner, they will become more engaged in the activity, work harder and 
sustain high levels of effort even when obstacles are encountered. In terms of effort, 
rate of performance and expenditure of energy have typically been employed in 
research (Zimmerman  1995 ). Schunk ( 1985 ) has used Bandura’s theory to render an 
understanding  of   what he terms  motivated learning , which means that motivated 
learners are pushed to acquire skills and knowledge during activities rather than 
simply completing the activities.  

36.4     The Relation of Self-Regulation and Competence 

 Traditionally, Finnish education system and working life have been following the 
policy that focuses on formal qualifi cations. A work and learning outcomes-based 
approach have formed the basis of Finnish vocational education and training for a 
couple of decades. When the national core curriculum of vocational qualifi cations 
was reformed in 1993–1994, the former syllabuses, study  units   and subjects were 
replaced by vocational study modules and competence-based objectives and assess-
ment  criteria   that are based on the operational entities of working life. Since those 
years, the aim of all reforms affecting curricula and competence-based qualifi cation 
requirements has been to further a learning outcomes-based approach. Current key 
areas in developing the VET qualifi cation system in Finland include (1) qualifi ca-
tions’ and the qualifi cation structure’s relevance to work and the  ability   to react to 
changes, (2) holistic approach to the qualifi cation system and the clarity of the 
qualifi cation structure, (3) common approach to structuring qualifi cations and 
(4) the fl exibility of qualifi cations and the qualifi cation structure (Finnish National 
Board of Education  2015 ). 

 The concept of competence and various conceptions of professional competence 
are discussed in an international context in the fi rst chapter of this volume. The 
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research results of the empirical studies in the current chapter are mostly based on 
the data collected in the Finnish context of education and working life where the 
concept of competence refers to individual characteristics that explain the  effective-
ness   or success of tasks and work situations defi ned by certain criteria (Ruohotie 
 2005 ). Occupational competence refers in the Finnish context to the performance 
potential or ability  to   perform in professional tasks valued by  the         organisation 
(Ruohotie  2005 ; Heckhausen  2005 ; Kanfer and Ackerman  2005 ). 

 In the Finnish context, Hanhinen ( 2010 ) has described working life skills and 
knowledge using the concepts of  qualifi cation ,  competence   and    vocational profi -
ciency. Vocational profi ciency  or  vocational know-how  is realised in a job perfor-
mance as know-how or  ability   combining  qualifi cations  and  competence  (Hanhinen 
 2010 , p. 96). A  qualifi cation  can be defi ned as a skill and knowledge requirement, 
set by working life. Similarly, a  competence  is the potential to cope with the demands 
of the work, based on an individual’s cognitive abilities (procedural knowledge, 
declarative knowledge, intelligence) and  affective   and conative aptitudes (tempera-
ment, emotion, motivation and will) (Hanhinen  2010 , p. 96; Ruohotie  2005 ). 
Laitinen ( 2014 ) has studied the  intercultural   competence  of   polytechnic institute 
teachers.    She examines the concept of competence on the basis of Hanhinen’s 
( 2010 ) classifi cation, defi ning competence as ‘a phenomenon, arising as a result of 
the interaction between hereditary tendencies, the operational environment and an 
individual’s own behaviour based on self-regulation, the maintaining and reproduc-
tion as well as the utilisation of which require emotion- and will-based aptitudes’ 
(Laitinen  2014 , p. 40). Paloniemi ( 2006 ) has also defi ned vocational competence to 
broadly cover knowledge, skills,  attitudes      and aptitudes. 

 According to Mulder ( 2014 ), the different concepts of occupational competence 
have been helpful in mapping different  occupations   as well as competence-based 
learning and its practices. They can also be combined in practice in educational 
planning. How the different views relate to each other depends on the goal and con-
text of occupational competence. 

 Due to the different approaches, Le Deist and Winterton ( 2005 ) and Winterton 
( 2009 ) support a more  holistic view         of competence. A more holistic view allows one 
to strive towards understanding the concept on more global terms. The fragmenta-
tion of the concept has been visible, for example, in the formation of the European 
qualifi cation framework. Competence was seen as a narrow-ranging concept, and 
emphasis was given to learning outcomes instead of competence (Winterton  2009 ). 
Le Deist and Winterton ( 2005 ) and Winterton ( 2009 ) have created a holistic classi-
fi cation for competence,  which   is described in Table  36.1 . If the concept of compe-
tence is used without qualifi cation, it is used to refer to different dimensions in the 
context of work.  Cognitive competence  covers knowledge and understanding, and 
  functional     competence  includes skills (i.e. practical know-how).  Social competence  
includes the competencies related to behaviour and attitudes.  Metacompetence  dif-
fers from the others in the regard that its purpose is to promote the gaining of other 
competencies.

   Zimmerman ( 1998 ) discerns six areas in which learners can regulate their 
behaviour: motives, methods, time consumption, outcomes, physical environment 
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and social environment. If all of these aspects are determined by someone other than 
the learner him-/herself, the source of control is external (e.g. supervisors or teachers). 
Naturally, learning can still take place but self-regulation cannot occur. Especially 
self-effi cacy, an important component of the fi rst (forethought) phase of self- 
regulation cycle (Zimmerman  2000 ), has  a   strong impact on thought, affect, motiva-
tion and action. As personal level metacompetence and social competence have both 
a signifi cant role in competence development (Table  36.1 ), it is viable to state that 
self-regulation is related to both of these competencies as it provides basis for 
 purposeful   action (Bandura  1991 ). 

 According to Gagné ( 2010 ), in order to excel, one needs, in addition to deliberate 
practice (Ericsson et al.  1993 ),    both gifts and ability to keep things under control. 
Self-regulation plays an important role as  an   indirect factor between competencies 
and direct formal, non-formal and informal learning processes (e.g. vocational stud-
ies, leisure time activities and work) aimed to develop them. This assumption is 
supported by international studies in the context of  skills competitions  , where voca-
tional secondary level students’ competition scores are statistically contrasted to 
their self-reported self-regulatory abilities. 

 An international comparative study of 38 countries ( N  = 409) showed that 
WorldSkills Competition (WSC) medal winners self-assessed self-regulatory 
dimensions higher than other competitors. Results of statistical analysis showed 
that medal winners had the highest self-reported level of extrinsic motivation [ χ  2 (2, 
341) = 11.080,  p  = .004], and they also reported the highest average rating for suc-
cess due to  ability   [ χ  2 (2, 341) = 8.104,  p  = .017]. Most successful competitors also 
had higher self-reported levels of volition (perseverance) than other competitors 
[ χ  2 (2, 342) = 8.777,  p  = .012] (Nokelainen et al.  2012 ). 

 Also a study in the Finnish context emphasised the signifi cance of the WSC 
competitors’ ( N  = 152) personality  traits   (e.g. self-regulation) in the development of 
exceptional vocational talent (Nokelainen  2016 ). Competitors who were unable to 
cultivate a strong desire to display their skills (both mastery-approach and 
performance- approach goal orientations) and, in addition, had diffi culty concentrat-
ing on the task (performance-avoidance goal orientation) were unable to realise 
their full potential in competitive situations. The results indicate that the highest- 
performing competitors have a higher level of perseverance and more effective time 
management skills (volition) than their lower-achieving peers. Further, competitors 
who rely heavily on domain-specifi c external support (teachers, trainers) are most 
likely to underperform in stressful environments, such as workplaces. 

 Another study in the context of UK included survey data from 76 vocational 
education students who participated in training and competitions to be selected for 

   Table 36.1    A holistic 
classifi cation of the concept 
of competence  

 Occupational  Personal 

 Conceptual  Cognitive competence  Metacompetence 
 Operational  Functional competence  Social competence 

  Le Deist and Winterton ( 2005 , p. 39)  
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the WSC  UK   team (Nokelainen et al.  2013 ). In parallel with the fi ndings of the 
previous study, results showed that the most important contributors to vocational 
 excellence   were motivational in nature. According to this study, the medal winners 
seemed to be partly motivated by not wanting to appear incompetent to others 
(performance- avoidance goal orientation) [ χ  2 (2, 37) = 11.374,  p  = .003].  

36.5     Self-Regulation and Competence in the Context 
of Working Life: A Case Study of Finnish Air Traffi c 
Controllers 

 Nokelainen ( 2016 ) has constructed a Developmental Model of Vocational Excellence 
(DMVE) to explore the acquisition of professional and vocational  excellence   (Fig. 
 36.2 ). Relating to the above-discussed concepts of self-regulation and competence, 
DMVE builds on research into individual attributes and characteristics and the 
dimensions of intelligence, including Zimmerman’s research on self-regulation 
(Zimmerman  1998 ,  2000 ,  2008 ,  2011 ), Gagné’s research on development of talent 
(Gagné  2004 ,  2010 ),     Ericsson’s   research on development of expertise (Ericsson 
et al.  1993 ; Ericsson  2006 ) and Gardner’s research on  multiple    intelligences   
(Gardner  1983 ,  1999 ).

   The model maps the development of competence in terms of cognitive skills and 
 affective    abilities   (expressed as multiple intelligences domains), work skills, infl u-
ential individuals and factors related to self-regulation (motivation, volition and 
self-refl ection). Interestingly, a recent review from Dunlosky et al. ( 2013 ) confi rms 
a positive relation between self-regulated learning (e.g. time management  strategies   
and self-testing) and learning outcomes. However, we stress here that self- regulation 

  Fig. 36.2    Developmental model of vocational and professional excellence (Nokelainen  2016 )       
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is one aspect of a broader concept of regulatory processes, including also 
co- regulation and socially  shared      regulation (e.g. Järvelä and Hadwin  2013 ). 

 Empirical fi ndings in the context of WorldSkills Competitions (WSC) empha-
sised the signifi cance of the WSC competitors’ personality  traits   (especially natural 
 abilities   and self-regulation) and external factors (especially support from parents, 
teachers and trainers) in the development of exceptional vocational talent 
(Nokelainen  2016 ). The results indicate that the highest-performing competitors 
have a higher level of perseverance and more effective time management skills 
(volition) than do their lower-achieving peers. Further, competitors who rely heav-
ily on domain-specifi c external support (teachers, trainers) are most likely to under-
perform in controlled environments, such as competitions. 

 DMVE has also been applied in the context of  workplace   learning. Pylväs et al. 
( 2015 ) used the model to analyse on-the-job performance in the domain of highly 
skilled and safety-critical vocation of air traffi c controller (ATCO). The target popu-
lation of the Pylväs et al. ( 2015 ) study consisted of Finnish ( N  = 300) air traffi c 
controllers of which 28 were interviewed (8 females, 28.6 % and 20 males, 71.4 %). 
Their average age was 37.9 years ( SD  = 38.0). The study analysed the role of natural 
 abilities   (gifts), intrinsic characteristics (self-regulatory abilities) and extrinsic con-
ditions (domain- and non-domain-specifi c factors) in ATCOs’ vocational develop-
ment (initial interest, perseverance and mastery). Next, we present the research 
results relating to self-regulatory abilities in ATCO job performance. 

 ATCOs simultaneously control aircraft taking off and landing and make observa-
tions of the work environment with the help of various kinds of information technol-
ogy equipment (Finavia  2013 ). In order to understand ATCOs’  job profi les  , the 
study began in 2011  by   interviewing three key persons (manager, air traffi c control-
ler and trainer, HR specialist) who had more than 10 years work experience in the 
fi eld. A semi-structured interview instrument was developed on the basis of the key 
personnel interviews and existing research. The interviews of 28 ATCOs were con-
ducted in four Finnish airports. The airports were selected to represent different 
types of airports and ATCO job profi les in Finland. The research data also included 
the interviewees’ employee assessments. 

 Due to highly selective entrance tests (Wickens et al.  1997 ), all operative ATCOs 
are considered experts in their vocational fi eld. However, the work- related   perfor-
mance of the participants was classifi ed in two levels: ‘expertise’ and ‘ excellence’  . 
Individuals, who have performed exceptionally well over a long period of time, 
represented vocational excellence in this study. A panel of experienced operative 
superiors evaluated the participants’ performance level of expertise ( n  = 9, 32.1 %) 
and excellence ( n  = 17, 60.7 %). The classifi cation was made on the basis of ATCOs’ 
on-the-job performance. The panel used the following criteria to judge the merits of 
the participants: (1) safe working (low number of critical incident reports), 
(2) effective air traffi c control (aim at the maximum  capacity  ), (3) overall perception 
of air traffi c services, (4) understanding the guidelines and regulations and (5) self- 
initiative and commitment. This job performance-related information (missing 
 n  = 2, 7.1 %) was concealed from the researchers until the content analysis of the 
interview data was completed. The selection of interviewees within the target  units   
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was random, as the participation in interview sessions was based on their predeter-
mined work shifts. 

 The qualitative interview data analysis took the form of quantitative and qualita-
tive content analysis. The empirical data was thematically categorised according to 
the theoretical concepts related to the theoretical models used in the study. The unit 
of analysis, a meaningful piece of text in the interview transcript (e.g. ‘The most 
important thing is to stay motivated. To be good or even better than before’.), was 
assigned a code relating to a theoretical concept (e.g. ‘intrinsic goal orientation’). 
Qualitative content analysis was applied to examine latent and more context- 
dependent  meanings   (Schreier  2014 ) in the data. A specifi c technique, Bayesian 
Classifi cation Modelling (BCM, see Nokelainen  2008 ), was used to select the most 
probable predictors of vocational excellence and to increase the research validity of 
qualitative methods in a confi rmatory way. The input data matrix for BCM con-
tained the following variables: 12 characteristics (such as ‘intrinsic goal orienta-
tion’, ‘volition’ and ‘control beliefs’, ‘job performance’, ‘entrance examination 
success’ and ‘study success’). The numerical values for the 12-characteristic vari-
ables were based on the code frequencies (later referred to ‘ n  categories ’) from the pre-
ceding theoretical concept analysis. 

 The fi ndings of this study are in parallel with earlier research related to voca-
tional  excellence   (Nokelainen et al.  2013 ; Nokelainen  2016 ). All participants recog-
nised cognitive skills (logical-mathematical skills, problem-solving skills, 
perceptive skills, learning skills, simultaneous skills), self-refl ection (control beliefs, 
stress  tolerance  ), volition (perseverance and determination, exactness and careful-
ness,  ability   to concentrate, time management skills) and goal orientation (extrinsic 
and intrinsic motivational factors) as the most important characteristics in voca-
tional expertise of air traffi c controller. Interpersonal skills (social skills), intraper-
sonal skills (ability to understand and analyse one’s own performance) and spatial 
skills (conceptual understanding of three-dimensional information) were also 
among the acknowledged characteristics in this specifi c vocational fi eld. However, 
the main differences between the ATCOs representing vocational expertise and 
those representing vocational excellence were related to self-regulation. Particularly, 
goal orientation and volition proved to be stronger among the employees represent-
ing vocational  excellence  . 

 Both qualitative and Bayesian analyses illustrated that the employees repre-
senting vocational excellence had a stronger (particularly intrinsic) goal orientation 
than the employees representing vocational expertise. Intrinsic goal orientation 
( n  categories  = 48, 15.1 %) was linked to individual ambition as well as strong interest in 
air traffi c control and aviation. Extrinsic goal orientation ( n  categories  = 44, 13.8 %) 
consisted of various factors such as professional benefi ts (working hours, salary), 
professional status and professional responsibility. Volition ( n  categories  = 46, 14.5 %) 
was also considered as one of ATCOs’ most important vocational characteristics. 
Concentrating on the work requires not only volition and sustainability but also the 
 ability   to regulate attention from peak to quiet traffi c periods. Determination and 
perseverance is needed in problem-solving and decision-making as air traffi c con-
troller needs to be able to trust one’s own skills in any circumstances. In addition, 
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ATCOs’ work requires exactness, carefulness and time management skills in order 
to meet the offi cial requirements of air traffi c control. In the interviews, volitional 
differences between the ATCOs were related to exactness, carefulness and time 
management skills. In Bayesian analysis, volition appeared slightly higher among 
the employees representing vocational  excellence  . 

 The theoretical framework with relation to self-refl ection included control beliefs 
and stress  tolerance  . Success in working life was more often seen as a result of one’s 
efforts (control beliefs,  n  categories  = 24, 7.5 %) than as a result of one’s  abilities   (effi -
cacy beliefs,  n  categories  = 8, 2.5 %). Active self-refl ecting and practicing, leading to 
vocational routines, were considered to increase the potential for success in working 
life. However, unsuccessful performance was more often seen as a result of diffi cult 
circumstances (bad weather, non-functioning equipment, etc.) than under one’s own 
control. Based on the results of Bayesian analysis, attribution interpretations turned 
out to be one of the main differences between the employees representing voca-
tional expertise and those representing excellence. The ATCOs representing voca-
tional expertise emphasised the signifi cance of effort for success during the training 
period and the importance of abilities for success in working life. The ATCOs rep-
resenting vocational  excellence   did not see effort as having a big role in training 
success. Furthermore, they did not stress the importance of effort or ability during 
working life. Stress  tolerance   and regulation, calmness and good nerves, in particu-
lar, were considered vital characteristics in ATCOs’ work. The interviewees under-
lined the importance of resistance to pressure in decision-making: the  ability   to 
make quick decisions and take the responsibility for the decisions. An important 
part of ATCOs’ work is to be able to mentally process the  stress after unsuccessful 
performances.  

36.6    Conclusions 

 In this chapter, we have discussed the concepts of self-regulation and competence 
in the context of  workplace   learning. Research indicates that self-regulative  abilities   
enable professionals to be effective lifelong learners (e.g. Pintrich and De Groot 
 1990 ; Schunk and Zimmerman  1994 ).  Improving      perceptions of  personal      control 
leads to the strengthening of intrinsic motivation, the improvement of learning out-
comes and the development of responsibility and a sense of self-effi cacy (Nokelainen 
 2008 ). We argue that self-regulation plays an important role in the development of 
competence, as it is needed to acquire competencies, unifi ed sets of knowledge, 
 skills   and views (see Mulder  2014 ). 

 Learning is most natural and effective when it is experienced as meaningful and 
relevant and when the learning environment supports the learning and encourages 
self-regulation and self-control. According to Zimmerman ( 1994 ), self- regulation   is 
only possible in a context that allows people to make their own choices and be in 
control. If learners are not given the opportunity to exercise control and the freedom 
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to choose their own strategies, they will not learn to regulate their own behaviour, 
and they will not develop enthusiasm for taking initiative. 

 Results of several studies on self-regulation and competence in the context of 
vocational  skills competitions   (Nokelainen et al.  2012 ; Nokelainen et al.  2013 ; 
Nokelainen  2016 ) and air traffi c controllers work (Pylväs et al.  2015 ) indicate that 
greater account may need to be taken of the signifi cance of self-regulatory skills in 
addition to vocation-specifi c skills. Both vocational and professional education stu-
dents and professionals are assumed to be aware of the potential usefulness of self- 
regulation processes, but they also need motivation to self-regulate (e.g. Zimmerman 
 2001 ). Therefore, workplaces as well as vocational and professional education 
learning environments  should   be designed in a way that they offer possibilities for 
choice, challenge, collaboration, making meaning, taking initiative in one’s actions 
and receiving constructive feedback and rewards. 

 According to Nokelainen ( 2016 ), characteristics of vocational talent develop-
ment are controllable and, thus, manageable through educational policies: (1) attrib-
uting success mainly to uncontrollable instead of controllable factors, (2) using 
maladaptive instead of adaptive patterns of learning and (3) focusing on the self 
instead of focusing on the task. He suggests that on individual level, focused mental 
training in these areas (i.e. courses focusing on ‘ soft skills’  ) may improve the match 
between vocational education and working life requirements. Practical examples of 
such courses are the ones that develop skills related to self-concept (social skills, 
confl ict management; emotions, understanding different cultures; actions, explana-
tions for success and failure). 

 At an institutional level, the fi ndings of abovementioned studies provide educa-
tional institutions with strategies to improve vocational teacher education and 
authorities to further develop vocational education curriculum. For example, in the 
Finnish context, the research has supported the development of vocational teacher 
training seminars, instructional material and expert networks. The research also 
points to ways in which the quality and relevance of vocational outcomes can be 
enhanced by offering vocational education students opportunities to develop the 
attributes and characteristics associated     with excellence.     
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