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Abstract
Processes involved in the regulation of learning have been researched for decades,
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because of its impact on academic and workplace performance. In fact, self-regulated
learning is the focus of countless studies in health professions education and higher
education in general. While we will always need competent individuals who are able
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to regulate their own learning, developments in healthcare require a shift from a
focus on the individual to the collective: collaboration within and between healthcare
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teams is at the heart of high-quality patient care. Concepts of collaborative learning
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and collective competence challenge commonly held conceptualisations of regulatory learning and call for a focus on the social embeddedness of regulatory learn-
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ing and processes regulating the learning of the collective. Therefore, this article
questions the alignment of current conceptualisations of regulation of learning with
demands for collaboration in current healthcare. We explore different conceptualisations of regulation of learning (self-, co-, and socially shared regulation of learning),
and elaborate on how the integration of these conceptualisations adds to our understanding of regulatory learning in healthcare settings. Building on these insights, we
furthermore suggest ways forward for research and educational practice.

1 | I NTRO D U C TI O N A N D PRO B LE M
S TATE M E NT

“meta-cognitively, motivationally, and behaviourally active participants in their own learning”.5 In pursuit of and committed to their
goals, they design and implement strategies aligned with these goals,

The necessity for healthcare professionals to regulate their learn-

monitor progression towards these goals, followed by reflection and

ing is widely acknowledged due to positive associations with high-

–when applicable –formulation of new learning goals.6,7

1,2

quality healthcare and lifelong learning.

For example, safeguarding

Because of its relevance for education and practice, and as SRL

high standards in healthcare requires physicians to monitor relevant

skills can be learnt and therefore taught, health professions curric-

developments in continuously and rapidly changing healthcare prac-

ula build in elements to support and facilitate the development of

tices and to align appropriate learning opportunities with personal

students’ SRL.8-10 For example, many curricula implement portfolio

3

learning needs and learning goals. Hence, physicians have to en-

systems that stimulate or require students to reflect on progress

gage in self-regulated learning (SRL) to develop and maintain com-

and formulate personal learning plans,11 or include problem-based

petence.4 Generally, self-regulated learners are considered to be

learning principles to stimulate students’ self-
directedness.12,13
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Research findings consistently show that the ability to regulate one's

if we agree that high-quality care hinges upon collaborative learning

learning and professional development is associated with positive

in healthcare teams, we should also focus on how to foster effective

outcomes.14 For example, SRL has been related positively to med-

regulation of learning in order to develop and maintain collective

ical students’ clinical skill performance,15,16 their overall academic

competence. However, questions can be raised about the extent to

achievement,17 and student well-being.18 However, we argue that

which conceptualisations of regulation of learning in health profes-

there is a need and responsibility for health professions education

sions education and research kept pace with the demands for collab-

and research to look beyond the self in order to adequately prepare

orative learning and competence in healthcare practice.

students for practice, and to help professionals maintain and develop competence.
Health professions education (and healthcare practice, for that
matter) has traditionally been characterised by a focus on the individual; education focuses on individual learners whom we licence individually after extensive individual assessment, and whom we teach

2 | CO N C E P T UA LI S ATI O N S O F
R EG U L ATI O N O F LE A R N I N G
2.1 | Self-regulated learning: Focus on the individual

to regulate their learning processes and activities on an individual
level.19 One might argue that health professions education aims to

Chronologically, the first conceptualisations in the regulation of

move beyond the individual by including competency domains such

learning theory focussed on the self, that is, on how an individual stu-

as “Collaboration” in curriculum and assessment frameworks. 20

dent or professional regulates his or her individual learning. Some of

However, while described as ‘effectively working within a healthcare

the earliest attempts to conceptualise the regulation of learning were

team to achieve optimal patient care’, learners’ proficiency as col-

made in the late 1980s by Zimmerman5,29 and by Boekaerts,30,31

laborators is still primarily based on their individual performance,

with their SRL models having been adapted, expanded, and used

even when evaluated in collaborative situations. 21 Notwithstanding,

for further research ever since.10 The first SRL models labelled pro-

present-
day healthcare is increasingly team-
based, delivered by

cesses within the individual –varying in their emphasis on either

healthcare teams, often consisting of healthcare professionals col-

(meta)cognitive, motivational, or emotional aspects –as modus

laborating across specialities and professions. 22,23 As the main pur-

operandi of regulation of learning. Consequently, researchers inter-

pose of health professions education is to prepare students for this

ested in self-regulation of learning focussed on processes within the

collaborative practice, it is essential that conceptualisations of regu-

individual as the unit of analysis.32 Likewise, the majority of research

lation of learning align with the organisation and demands of learn-

(both within and outside the context of healthcare education) into

ing and working in healthcare teams.

SRL is conducted through collecting self-reported data.33 Research

Geared to the growing reliance on healthcare teams for high-

on regulation of learning within healthcare (educational) settings

quality healthcare delivery, health professions education research

with a strong focus on the individual is reflected in studies focussing

has started to explore the concept of collective competence. 22-24

on sub-components of SRL such as individualised learning plans,34-37

The essence of collective competence is that the whole can be

and self-monitoring of performance.38-40

more (or less, for that matter) than the sum of its parts, and relates
to the ‘dynamic, context-dependent, distributed capacity of a team,
which is difficult to trace back to any one individual team member’. 25
In other words, ‘teams can be competent when one team member is

2.2 | Co-regulated learning: Focus on interaction
between individual and context

incompetent, and competent individuals can form an incompetent
team’.19 Although ensuring an individual physician's competence is

While early conceptualisations of regulation of learning (ie self-

and remains essential, providing high-quality healthcare thus re-

regulation of learning) emphasise processes within the individual

quires assurance of the healthcare team's collective competence.

learner, the term co-regulated learning (CRL) was coined in the late

To maintain and develop collective competence, it is essential that

1990s to capture the social and contextual influences on the regula-

healthcare teams are able to engage in ongoing collaborative learn-

tion of learning.41-43 The concept of CRL emerged from sociocultural

ing. Collaborative learning refers to learning that occurs when team

learning theories that focus on how learners’ cognitions, emotions,

members who have a collective goal interact about features of their

and motivation for learning are mediated through social interactions

shared tasks in order to attain their goals and by means of which

with others in the environment.41 CRL thus builds on the notion that

they develop a set of integrated practices.

26,27

As such, collaborative

we need to go beyond regulatory processes within the individual in

learning stretches beyond the individual and emphasises the inter-

order to describe the regulation of learning satisfactorily, and the

dependence among team members. 28 Collaborative learning may,

unit of analysis in CRL always is the interaction between the indi-

for example, occur during trauma teams’ evaluation of healthcare

vidual and (others in) the context.32 More specifically, CRL refers to

delivery, when surgical teams start implementing new technology, or

non-reciprocal engagement in regulatory processes and activities,

when students collaborate in performing learning tasks. Whenever

with the ‘co-regulator’ guiding the regulation of the ‘co-regulated’.

collaborative learning is considered essential, the team's ability to

Conceptually, CRL is therefore considered an ‘unevenly distributed’

regulate their learning becomes of equal importance. In other words,

form of social regulation, in that a single or multiple group member(s)

|
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regulate(s) the learning activities of other individuals in the group.44

whereas experienced students favour more experienced healthcare

Essential to CRL are social interactions between learners or profes-

professionals to reflect on professional identity formation.48 Other

sionals through which their learning processes, including processes

studies into CRL adopted a social network perspective, and exam-

relevant for the regulation of their learning, are mediated.45,46 Thus,

ined characteristics of the networks students’ deploy when regulat-

through engaging in others’ regulatory activities –such as goal set-

ing their learning. Findings revealed that, in particular, the interaction

ting, performance monitoring, and reflection –the ‘co-regulator’

frequency with which others are engaged in CRL positively relates to

mediates (ie co-regulates) the metacognitive and cognitive activities

students’ self-reported regulation of learning proficiency.49

of the ‘co-regulated’, thereby influencing the regulation of his or her
learning processes.41,45 Students or professionals can trigger CRL
by summarising, requesting information, or giving explanations,47
or through paraphrasing, requesting judgements of learning, giving

2.3 | Socially shared regulation of learning: Focus
on the team within context

prompts for thinking and reflection.41 Box 1 provides an example.
Importantly, CRL can take different forms, depending on the

At the start of the 21st century, fuelled by the increasing impor-

learning task, setting and/or relationships between co-regulator and

tance and need for collaborative learning, research started explor-

learner. For example, power dynamics in hierarchical relationships

ing how groups regulate their collective learning and performance

or (perceived) differences in the level of expertise may influence

in a distributed fashion. The term socially shared regulation of learn-

the nature –and potentially effectiveness –of CRL. Co-regulation

ing (SSRL) was coined to explain such regulatory actions. Generally,

by peers may therefore differ substantially from supervisors’ CRL

SSRL describes how teams regulate their collaborative learning and

in terms of goals and outcomes. Within health professions educa-

emphasises interdependency among members of a group or team.

tion, emergent research on co-regulation of learning is providing in-

SSRL focuses on processes through which team members share the

sight into the different manifestations and foci of CRL engagement.

regulation of their collective learning activities, directed towards the

Research findings suggest that medical students differ in whom they

pursuit of their jointly constructed goals.41,50 Similar to CRL, SSRL

engage as well as the purpose of engaging others’ CRL. For instance,

reflects a mode of regulatory learning in which the regulation is

novice students seem to favour peers to discuss their learning goals,

shared between individuals. The main difference, however, is that
CRL involves one (or more) group members to guide the regulation
of an individual learner (making it an ‘unevenly distributed’ form of

BOX 1 The co-regulation of learning how to close
a wound after surgery
A student formulated a learning goal aimed at mastering
basic techniques of wound closure. The supervising surgeon provides the student with the opportunity to pursue
this goal by allowing the student to start the procedure
of closing the wound. The role of the supervising surgeon
consists of actively participating in the student's regulation
of learning (ie co-regulation). Before the student starts,
the surgeon may ask about the steps the student intends
to take to close the wound successfully (co-regulation of
strategic planning). Similarly, when the student is actively
closing the wound, the surgeon may ask if the student is
on the right track thus far (ie co-regulation of monitoring).
After the student finishes closing the wound, the surgeon
may ask about potential difficulties the student may have
experienced and how he or she may improve future efforts (co-regulation of reflection and adaptation). After
co-regulatory interactions with her supervisor, the student
may then actively engage in and reflect on learning activities with the aim of transferring relevant skills for regulation of learning to other, unsupervised, learning tasks.
Through engaging in the students’ regulation of learning,
the supervising surgeon helps to support the application
and development of self-regulatory learning skills.

social regulation), whereas SSRL is characterised by group members’
reciprocal engagement in regulatory activities and processes. SSRL
is therefore considered an ‘evenly distributed’ form of social regulation in which the regulation is shaped by and arises through the
interactions between members of the group.44 Therefore, the units
of analysis in SSRL are the collective, the system, as well as the individual within the system.32,51
Collaborative learning in medical practice may be prone to challenges. For example, fluid healthcare teams in which team members
reshuffle constantly, time constraints, or hierarchy within healthcare
teams may influence the extent to which collaborative learning is
actually taking place. Collaborative regulation of such learning may
subsequently be even more difficult. Hadwin, Järvelä, and Miller52
were among the first to describe a theoretical model SSRL. Their
conceptualisation of collaborative regulation of learning includes
four phases that jointly describe the modus operandi of SSRL.52
Notably, these phases roughly correspond to the four phases in
Winne and Hadwin's SRL model.53 In phase one, teams engage in
the co-construction and negotiation of a shared understanding or
perception of the (learning) task at hand. In phase two, teams co-
construct shared goals to effectively complete the task and design
a plan for how to tackle the task collectively. In phase three, the
team monitors their progression towards the goal, to which collaboration is strategically coordinated. Perceptions and understanding
of the task, their goal(s), strategies, or plans might be adjusted based
on their collective monitoring of goal progression. Lastly, in phase
four, teams evaluate the process, which might provide input for

4
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adaptation of future regulation, learning and performance. Drawing

seemingly similar concepts emerged from research on team learning

on Edmondson's work about how introducing new technology in-

(eg team reflexivity).56-58 Given that healthcare quality is associated

fluences teamwork, Box 2 provides an example of how healthcare

with the quality of learning and working in healthcare teams,19,59 the

teams may engage in socially shared regulation of learning.

54

We

conceptualisation of SSRL provides a valuable lens through which

acknowledge that the example in Box 2 may not reflect common,

we might be better able to examine and understand how regulatory

day-to-day practice. However, the research the example is based

processes support collaborative learning.

on, lends itself well to explain how SSRL may occur in clinical workplaces. Although SSRL may be particularly relevant in cases of disruptive events that force healthcare teams to re-direct their learning
endeavours (such as in the example in Box 2), SSRL is not exclusive
to such events. Other examples in health professions education and
practice that may appeal to teams’ engagement in SSRL or compo-

3 | I NTEG R ATI N G S E LF-, CO -, A N D
S O C I A LLY S H A R E D R EG U L ATI O N
O F LE A R N I N G I N E D U C ATI O N A N D
H E A LTH C A R E

nents of SSRL include evaluation of corporate training systems, the
building of collaborative communities of practice,55 team reflection,

During collaborative learning situations, teams and team mem-

or medical students’ collaborating in co-constructing a shared per-

bers may engage in self-, co-, as well as socially shared regulation

ception of their learning tasks.

of learning. The balance within collaborating teams regarding their

It is important to note that describing SSRL in terms of distinct

engagement in regulatory processes and activities may shift across

phases refers to a theoretically ideal situation. In practice –espe-

individuals and over time, based on characteristics of individual team

cially in the unpredictable and dynamic context of healthcare prac-

members, the team composition and relationships between team

tice –teams might not go through the phases in the abovementioned

members, social connectedness, as well as features of task and con-

order, or might merge phases (as in the example in Box 2). However,

text. This shifting balance may subsequently result in varying levels

research suggests that teams that go through these phases tend

of SRL, CRL or SSRL, depending on whether regulatory engagement

to be more successful in learning in and adapting to new situa-

is evenly (SSRL) or unevenly (CRL) distributed across team members.

tions.54 Healthcare education research into SSRL is limited, although

See Box 3 for an example.
To function productively as a collective, individual SRL geared
towards collective goals is crucial.52 When teams engage in collab-

BOX 2 SSRL when adopting new technologies
Adopting new technology may raise challenges to healthcare teams, as habitual routines may be disrupted. Teams
then have to go through a learning process, which involves
creating a shared willingness to start using the technology
(motivation) as well as a shared mental model of what the
new technology implies, not just in terms of new knowledge and skills but also in terms of potentially changing
tasks and responsibilities of team members (SSRL phase
1). In her paper about implementation of a minimally invasive cardiac surgery innovation, Edmondson described
how surgical teams engaged in learning to implement this
technology. Her findings showed that teams who were effective in adapting to a new reality, spent time on engaging all team members in the team effort (both intellectually
and emotionally) as well as creating a clear definition of the
team's goals, roles, and responsibilities in the implementation process (SSRL phases 1 and 2). Successful OR teams
then proceeded by jointly developing strategies for learning such as trial sessions and ongoing monitoring of the
implementation process (SSRL phases 2 and 3). Then, OR
teams continually engaged in monitoring of and reflection
on their progress, through processes of attempting new
behaviours and debriefing (reflection and debriefing) in
order to learn (SSRL phase 4).

orative learning, individual team members will therefore engage
in self-regulating their own learning processes and activities; even
during collaborative learning, individual team members will activate
strategies individually and monitor and regulate their individual efforts.60 Team-level CRL may emerge during collaborative learning in
cases when an individual team member takes control of or stimulates another team member's regulation processes or activities.60 As
such, CRL can play a mediational or transitional role towards productive self-regulation, yet also shared regulation of learning, depending on whether co-regulation is geared towards an individual team
member's regulation (SRL) or the regulation of team as a collective
(SSRL).52 The team member in Box 3 who expresses concerns about
whether all of their collective goals are adequately evaluated, for
example, serves as a co-regulatory mechanism through which the
agency of regulation of learning shifts towards the collective. SSRL
during collaboration may emerge when all team members regulate
learning processes collectively, such as co-constructing goals or task
perceptions. When teams engage in SSRL, team members collectively take metacognitive control of the team's tasks by means of
adjusting behaviours, cognitions, and motivations, based on requirements for completion of their tasks.52
In any collaborative learning, engagement in momentary co-
regulatory interactions may occur within episodes of both SSRL and
SRL. Thus, learners may concurrently engage in different forms of
regulation. The three levels of regulatory learning (SRL, CRL, and
SSRL) may therefore best be considered as embedded in one another
during collaborative learning situations.41,44 During collaborative
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on the levels of self-, co-, as well as socially shared regulation of

BOX 3 Integrating self-, co-, and socially shared
regulation of learning
To elucidate the integration of different levels of regulation of learning during collaborative learning, returning to
the implementation of new technology in Box 2 might be
helpful. Each individual team member of the surgical team
activates individual regulatory processes such as effort
regulation, individual monitoring of the task and his or her
performance (SRL). Through negotiations and discussions,
the team members co-construct a shared perception of
the task as a team, and collectively formulate goals and
strategies to accomplish the task (SSRL). During evaluation
after the first attempts of using the new technology, one
team member may notice that another team member is not
picking up essential skills and helps him to adopt another
learning strategy and to better monitor his performance
throughout the procedure. (CRL aimed at other's SRL).
Similarly, one team member may notice that the team is
overlooking evaluating one of their collectively set goals
and draws the team's attention to this goal (CRL aimed at
the team's SSRL). As such, the team is able to regulate their
collaborative learning efforts through concurrent engagement in SRL, CRL and SSRL.

learning in healthcare (education) settings.
This first and foremost implies that researchers interested in
the regulation of learning should add SSRL to the equation that is
currently dominated by SRL, and to a lesser extent, by CRL. The importance of focussing on social regulation to understand collaborative learning has recently been underlined in the context of health
professions education.64 Building on related concepts, such as team
reflexivity,57,58 health professions education research could shift attention to team-level regulatory processes and activities, aiming to
understand how teams –as well as individual team members –shape
their regulation towards their collective goals. Furthermore, to improve our understanding of the regulation of learning, future studies
could aim to disentangle the interrelatedness of SRL, CRL, and SSRL
during collaborative learning. Specifically, researchers may want to
explore the mediating role of CRL towards productive SRL and SSRL,
and how regulatory interactions affect learning and performance.
Because CRL can provide the affordances and constrains for other
modes of regulation, a thorough understanding of the mechanisms
by which it may exert its influence is essential.
Much of the SRL data in health professions education research
(and CRL data for that matter) is collected through subjective self-
reports,33 exploring participants’ perceptions of their regulatory
activities. However, these perceptions often differ from their actual behaviour.65 To overcome these limitations, recent trends draw
on technological advancements and point to collecting multimodal
data.52,66 This involves collecting data from different data channels

learning, teams may not always engage in either CRL or SSRL (or SRL

(ie modalities),52 for example objective physiological and subjec-

for that matter). Whether a team will engage in either CRL or SSRL

tive self-report data, allowing researchers to examine features and

(or both) is context-and situation-specific. For example, if the team

phases of regulatory learning in complex collaborative learning sit-

leader (Box 3) is highly directive, fully guiding the regulation of learn-

uations.67 Through collecting objective data, we are able to make

ing (ie CRL), learning will likely be regulated without engagement in

visible what otherwise remains invisible, such as effort regulation,

SSRL. Therefore, whether CRL is transitional towards other modes

increased attention, and confusion that may take place during ep-

of regulation depends on dynamics within the team and team lead-

isodes of SRL, CRL, and/or SSRL. For example, recent studies use

ership as well as requirements of the learning task.

data sources such as 360-degree cameras and electro-dermal measures to examine group members’ shared monitoring of collaborative
learning,68 or collect physiological data such as heart rate and skin

4 | A WAY FO RWA R D

conductance measures (eg to measure emotional reactions) during

4.1 | Implications for research

collaborative learning situations.66 Triangulating data from different
sources (both objective and subjective data), may help us to better
describe levels and outcomes of regulation of learning in various

Importantly, conceptualisations of regulation of learning in the pre-

settings. To improve our understanding of the regulation of learn-

sent article refer to an idealised and theoretical situation, which may

ing during collaboration, we can draw on simulation-based research,

differ from actual work settings. However, such models may provide

in particular,69 as this more easily allows incorporation of technol-

useful frameworks for future research to disentangle how regulation

ogy. Simulation-based research settings seem therefore eminently

of learning may occur in collaborative settings. While various levels

suitable for helping scholars analyse and disentangle complex phe-

of regulatory learning are increasingly explored in health profes-

nomena that are difficult to uncover,70 such as regulatory learning

sions education research,

45,48,61-6 3

studies predominantly focus on

processes.

processes within the individual or the individual in interaction and

Ethnographic research might offer unique and new opportuni-

less on how teams regulate their collaborative learning. Given the

ties to further our understanding of regulatory learning processes.

demands for collaboration in current healthcare, it is important to

Direct observation of healthcare teams, either in real-life settings

widen our views of regulatory learning, and we propose that future

or in simulation settings, may enable exploration of regulatory be-

research adopts a multi-level and integrated perspective, focussing

haviour as it occurs during the performance of authentic tasks and

6
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how different regulatory forms may be embedded in one another.

Only then are we able to help future healthcare professionals to de-

Additionally, observing regulatory behaviour allows for examination

velop the skills that are necessary to function productively within

of the distinction of unevenly distributed CRL and evenly distributed

the complex, unpredictable, and collaborative context of healthcare

SSRL. This distinction is theoretical and conceptual and may reflect

delivery.

theoretically ideal regulatory patterns. Investigating the extent to
which regulation of learning is distributed across team members
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5 | CO N C LU S I O N
Learning –and therefore regulation of learning –within the health
professions domain takes place at different levels, with different
levels of regulation of learning being embedded in one another.
While the importance of collaboration and collective competence
for healthcare professionals is increasingly recognised, attention to
how healthcare teams regulate their collaborative learning has yet to
gain momentum. We, therefore, may want to shift from an exclusive
focus on how to optimise self-regulation of learning, to the broader
perspective of how to most effectively regulate learning, depending on the level at which it takes place. Truly unravelling regulation
of learning within the healthcare domain therefore means unravelling the levels of self-, co-, and socially shared regulation of learning.

|

BRANSEN et al.

12. Dolmans DHJM, de Grave W, Wolfhagen IHAP, van der Vleuten
CPM. Problem-based learning: future challenges for educational
practice and research. Med Educ. 2005;39(7):732-741. https://doi.
org/10.1111/j.1365-2929.2005.02205.x
13. Pluta WJ, Richards BF, Mutnick A. PBL and beyond: trends in collaborative learning. Teach Learn Med. 2013;25(suppl 1):S9-S16. https://
doi.org/10.1080/10401334.2013.842917
14. Sitzmann T, Ely K. A meta-analysis of self-regulated learning in
work-related training and educational attainment: what we know
and where we need to go. Psychol Bull. 2011;137(3):421-4 42.
15. Turan S, Konan A. Self-regulated learning strategies used in surgical
clerkship and the relationship with clinical achievement. J Surg Educ.
2012;69(2):218-225. https://doi.org/10.1016/j.jsurg.2011.09.003
16. Cleary TJ, Sandars J. Assessing self-regulatory processes during
clinical skill performance: a pilot study. Med Teach. 2011;33(7):e368
-e374. https://doi.org/10.3109/0142159X.2011.577464
17. Cho KK, Marjadi B, Langendyk V, Hu W. The self-regulated learning of medical students in the clinical environment –a scoping review. BMC Med Educ. 2017;17(1):112–124. https://doi.org/10.1186/
s12909- 017- 0956-6
18. Van Nguyen H, Laohasiriwong W, Saengsuwan J, Thinkhamrop B,
Wright P. The relationships between the use of self-regulated learning strategies and depression among medical students: an accelerated prospective cohort study. Psychol Health Med. 2015;20(1):59-70.
https://doi.org/10.1080/13548506.2014.894640
19. Lingard L. Paradoxical truths and persistent myths: reframing
the team competence conversation. J Contin Educ Health Profess.
2016;36:S19-S21.
https://doi.org/10.1097/CEH.000000 0000
000078
20. Frank JR. The CanMEDS 2005 Physician Competency Framework.
Better Standards. Better Physicians. Better Care. The Royal College
of Physicians and Surgeons of Canada; 2005. https://doi.
org/10.1177/070674377902400512
21. Hayward MF, Curran V, Curtis B, Schulz H, Murphy S. Reliability
of the Interprofessional Collaborator Assessment Rubric (ICAR)
in Multi Source Feedback (MSF) with post-graduate medical residents. BMC Med Educ. 2014;14(1):1-
9. https://doi.org/10.1186/
s12909-014-0279-9
22. Paradis E, Pipher M, Cartmill C, Rangel JC, Whitehead CR.
Articulating the ideal: 50 years of interprofessional collaboration
in Medical Education. Med Educ. 2017;51(8):861-872. https://doi.
org/10.1111/medu.13331
23. O’Brien BC, Forrest K, Wijnen-Meijer M, ten Cate O. A global
view of structures and trends in medical education. In: Swanwick
T, Forrest K, O’Brien BC, eds. Understanding Medical Education:
Evidence, Theory, and Practice, 3rd edn. The Atrium, Southern Gate,
Chichester, West Sussex, UK: John Wiley & Sons Ltd; 2019:7-22.
https://doi.org/10.1002/9781119373780.ch2
24. Langlois S. Collective competence: moving from individual to collaborative expertise. Perspect Med Educ. 2020;9(2):71-73. https://
doi.org/10.1007/s40037-020-0 0575-3
25. Lingard L. Rethinking competence in the context of teamwork.
In: Hodges BD, Lingard L, eds. The Question of Competence:
Reconsidering Medical Education in the Twenty-First Century. Ithaca,
NY: Cornell University Press; 2012:42-69.
26. McMurtry A, Rohse S, Kilgour KN. Socio-material perspectives
on interprofessional team and collaborative learning. Med Educ.
2016;50(2):169-180. https://doi.org/10.1111/medu.12833
27. Strijbos J-W. Assessment of collaborative learning. In: Brown
GT, Harris LR, eds. Handbook of Human and Social Conditions in
Assessment. New York, NY: Routledge; 2016:302-318. https://doi.
org/10.4324/9781315749136
28. Scager K, Boonstra J, Peeters T, Vulperhorst J, Wiegant F.
Collaborative learning in higher education: evoking positive

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

7

interdependence. CBE Life Sci Educ. 2016;15(4):1-
9. https://doi.
org/10.1187/cbe.16-07-0219
Zimmerman BJ. A Social cognitive view of self-regulated academic
learning. J Educ Psychol. 1989;81(3):329-339. https://doi.org/10.10
37/0022-0663.81.3.329
Boekaerts M. Subjective competence, appraisals and self-
assessment.
Learn
Instruct.
1991;1(1):1-
17.
https://doi.
org/10.1016/0959-4752(91)90016-2
Boekaerts M. Self-regulated learning at the junction of cognition
and motivation. Eur Psychol. 1996;1(2):100-112. https://doi.org/10.
1027/1016-9040.1.2.100
Schoor C, Narciss S, Körndle H. Regulation during cooperative and
collaborative learning: a theory-based review of terms and concepts.
Educ Psychol. 2015;50(2):97-
119. https://doi.org/10.1080/00461
520.2015.1038540
Rovers SFE, Clarebout G, Savelberg HHCM, de Bruin ABH, van
Merriënboer JJG. Granularity matters: comparing different ways
of measuring self-regulated learning. Metacogn Learn. 2019;14:1-19.
https://doi.org/10.1007/s11409-019-09188-6
Guardiola A, Barratt MS, Omoruyi EA. Impact of individualized
learning plans on United States senior medical students advanced
clinical rotations. J Educ Eval Health Profess. 2016;13:39. https://doi.
org/10.3352/jeehp.2016.13.39
Chitkara MB, Satnick D, Lu W-H, Fleit H, Go RA, Chandran L.
Can individualized learning plans in an advanced clinical experience course for fourth year medical students foster self-directed
learning? BMC Med Educ. 2016;16(1):232. https://doi.org/10.1186/
s12909-016-0744-8
Kastenmeier AS, Redlich PN, Fihn C, et al. Individual learning
plans foster self-
directed learning skills and contribute to improved educational outcomes in the surgery clerkship. Am J
Surg.
2018;216(1):160-
166.
https://doi.org/10.1016/j.amjsu
rg.2018.01.023
Tewksbury LR, Carter C, Konopasek L, Sanguino SM, Hanson
JL. Evaluation of a national pediatric subinternship curriculum
implemented through individual learning plans. Acad Pediatr.
2018;18(2):208-213. https://doi.org/10.1016/j.acap.2017.11.009
de Bruin ABH, Dunlosky J Cavalcanti RB. Monitoring and regulation of learning in medical education: the need for predictive cues
the cross-cutting edge. Med Educ. 2017;51(6):575-584. https://doi.
org/10.1111/medu.13267
McConnell MM, Regehr G, Wood TJ, Eva KW. Self-monitoring
and its relationship to medical knowledge. Adv Health Sci Educ.
2012;17(3):311-323. https://doi.org/10.1007/s10459-011-9305-4
Rovers SFE, Stalmeijer RE, van Merriënboer JJG, Savelberg HHCM,
de Bruin ABH. How and why do students use learning strategies?
A mixed methods study on learning strategies and desirable difficulties with effective strategy users. Front Psychol. 2018;9:1-12.
https://doi.org/10.3389/fpsyg.2018.02501
Hadwin A, Oshige M. Self-regulation, coregulation, and socially
shared regulation: exploring perspectives of social in self-regulated
learning theory. Teach Coll Rec. 2011;113(2):240-264. https://doi.
org/10.4324/9780203839010.ch5
Allal L. The co-regulation of student learning in an assessment for
learning culture. In: Laveault D, Allal L, eds. Assessment for Learning:
Meeting the Challenge of Implementation. Cham, Switzerland:
Springer International Publishing; 2016:259-
273. https://doi.
org/10.1007/978-3-319-39211- 0
Allal L. Assessment and the co-regulation of learning in the classroom. Assess Educ Principles Policy Pract. 2020;27(4):332-3 49.
https://doi.org/10.1080/0969594x.2019.1609411
Panadero E, Järvelä S. Socially shared regulation of learning: a review. Eur Psychol. 2015;20(3):190-
203. https://doi.
org/10.1027/1016-9040/a000226

8

|

45. Rich JV. Proposing a model of co-regulated learning for graduate
medical education. Acad Med. 2017;92(8):1100-1104. https://doi.
org/10.1097/ACM.000000 00000 01583
46. Meyer DK, Turner JC. Using instructional discourse analysis to
study the scaffolding of student self-
regulation. Educ Psychol.
2002;37(1):17-25.
47. Hendry GD, Hyde SJ, Davy P. Independent student
study groups. Med Educ. 2005;39(7):672-
679. https://doi.
org/10.1111/j.1365-2929.2005.02199.x
48. Bransen D, Govaerts MJB, Sluijsmans DMA, Driessen EW. Beyond
the self: the role of co-regulation in medical students’ self-regulated
learning. Med Educ. 2020;54(3):234-241. https://doi.org/10.1111/
medu.14018
49. Bransen D, Govaerts M, Sluijsmans D, Donkers J, van den Bossche P,
Driessen E. Relationships between medical students’ co-regulatory
network characteristics and self-regulated learning: a social network study. Perspect Med Educ. 2021. https://doi.org/10.1007/
s40037-021-0 0664-x
50. Järvelä S, Kirschner PA, Panadero E, et al. Enhancing socially shared
regulation in collaborative learning groups: designing for CSCL regulation tools. Educ Tech Res Dev. 2015;63(1):125-142. https://doi.
org/10.1007/s11423-014-9358-1
51. Greeno JG. Learning in activity. In: Keith Sawyer R, ed. The
Cambridge Handbook of the Learning Sciences, 2nd edn. Cambridge,
England: Cambridge University Press; 2014:128-148. https://doi.
org/10.1017/CBO9781139519526.009
52. Hadwin A, Järvelä S, Miller M. Self-regulation, co-regulation,
and shared regulation in collaborative learning environments. In:
Schunk DH, Greene JA, eds. Handbook of Self-Regulation of Learning
and Performance, 2nd edn. New York, NY: Routledge; 2018:83-106.
https://doi.org/10.4324/97813156970 48-6
53. Winne PH, Hadwin AF. Studying as self-regulated engagement in learning. In: Hacker D, Dunlosky J, Graesser A, eds. Metacognition in Educational
Theory and Practice. Mahwah, NJ: Lawrence Erlbaum Associates Inc;
1998:277-304. https://doi.org/10.4324/9781410602350
54. Edmondson AC, Bohmer RM, Pisano GP. Disrupted routines: team
learning and new technology implementation in hospitals. Adm Sci
Q. 2001;46(4):685-716. https://doi.org/10.2307/3094828
55. Pyrko I, Dörfler V, Eden C. Thinking together: what makes communities of practice work? Hum Relat. 2017;70(4):389-4 09. https://doi.
org/10.1177/0018726716661040
56. Schippers MC, West MA, Dawson JF. Team reflexivity and innovation: the moderating role of team context. J Manage. 2015;41(3):769-
788. https://doi.org/10.1177/01492063124 41210
57. Decuyper S, Dochy F, Van den Bossche P. Grasping the dynamic
complexity of team learning: an integrative model for effective
team learning in organisations. Educ Res Rev. 2010;5(2):111-133.
https://doi.org/10.1016/j.edurev.2010.02.002
58. Schmutz JB, Eppich WJ. When I say … team reflexivity. Med Educ.
2019;53(6):545-546. https://doi.org/10.1111/medu.13768
59. Rosen MA, DiazGranados D, Dietz AS, et al. Teamwork in healthcare: key discoveries enabling safer, high-quality care. Am Psychol.
2018;73(4):433-450. https://doi.org/10.1037/amp000 0298
60. Panadero E, Kirschner PA, Järvelä S, Malmberg J, Järvenoja H.
How individual self-regulation affects group regulation and performance. Small Group Res. 2015;46(4):431-
454. https://doi.
org/10.1177/1046496415591219

BRANSEN et al.

61. Bransen D, Govaerts MJB. How to conceptualise self-regulated
learning: Implications for measurement. Med Educ. 2020;54(8):684-
686. https://doi.org/10.1111/medu.14183
62. Larsen DP. Expanding the definition of learning: from self to social
to system. Med Educ. 2019;53(6):539-542. https://doi.org/10.1111/
medu.13893
63. Volet S, Summers M, Thurman J. High-level co-regulation in collaborative learning: How does it emerge and how is it sustained?
Learn Instruct. 2009;19:128-
143. https://doi.org/10.1016/j.learn
instruc.2008.03.001
64. Sandars J, Cecilio-Fernandes D, Gandomkar R, Patel R. New directions for understanding collaborative learning: the importance
of social regulation of learning. Med Teach. 2021;1-4. https://doi.
org/10.1080/0142159x.2020.1868418
65. Zimmerman BJ. Investigating self-regulation and motivation:
historical background, methodological developments, and future prospects. Am Educ Res J. 2008;45(1):166-
183. https://doi.
org/10.3102/0002831207312909
66. Järvelä S, Malmberg J, Haataja E, Sobocinski M, Kirschner PA.
What multimodal data can tell us about the students’ regulation of
their learning process? Learn Instruct. 2021;72:101203. https://doi.
org/10.1016/j.learninstruc.2019.04.004
67. Harley JM, Bouchet F, Hussain MS, Azevedo R, Calvo R. A multi-
componential analysis of emotions during complex learning with an
intelligent multi-agent system. Comput Hum Behav. 2015;48:615-
625. https://doi.org/10.1016/j.chb.2015.02.013
68. Dindar M, Alikhani I, Malmberg J, Järvelä S, Seppänen T. Examining
shared monitoring in collaborative learning: a case of a recurrence quantification analysis approach. Comput Hum Behav.
2019;100:335-3 44. https://doi.org/10.1016/j.chb.2019.03.004
69. Cheng A, Auerbach M, Hunt EA, et al. Designing and conducting
simulation-based research. Pediatrics. 2014;133(6):1091-1101.
https://doi.org/10.1542/peds.2013-3267
70. Vemuri S, Hynson J, Gillam L, Williams K. Simulation-based research: a scoping review. Qual Health Res. 2020;30(14):2351-2360.
https://doi.org/10.1177/1049732320946893
71. Eppich W, Howard V, Vozenilek J, Curran I. Simulation-based team
training in healthcare. Simulat Healthc. 2011;6(7 suppl.):S14-S19.
https://doi.org/10.1097/SIH.0b013e318229f550
72. Salas E, Klein C, King H, et al. Debriefing medical teams: 12
Evidence-based best practices and tips. Jt Comm J Qual Patient
Saf.
2008;34(9):518-
527.
https://doi.org/10.1016/S1553
-7250(08)34066-5
73. Leggett H, Sandars J, Roberts T. Twelve tips on how to provide self-
regulated learning (SRL) enhanced feedback on clinical performance.
Med Teach. 2019;41(2):147-
151. https://doi.org/10.1080/01421
59X.2017.1407868

How to cite this article: Bransen D, Govaerts MJB, Panadero
E, Sluijsmans DMA, Driessen EW. Putting self-regulated
learning in context: Integrating self-, co-, and socially shared
regulation of learning. Med Educ. 2021;00:1–8. https://doi.
org/10.1111/medu.14566

