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Abstract

Background: Self-requlated learning is a key competence to engage in lifelong learning. Research increasingly
acknowledges that medical students in clerkships need others to regulate their learning. The concept of “co-regulated
learning” captures this act of regulating one’s learning by interacting with others. To effectively cultivate such skills in
students, we need to increase our understanding of co-regulated learning. This study aimed to identify the purposes
for which students in different phases of clinical training engage others in their networks to regulate their learning.

Methods: In this social network study, we administered a questionnaire to 403 medical students during clinical
clerkships (65.5% response rate). The questionnaire probed into the composition of students’ co-regulatory networks
and the purpose for which they engaged others in specified self-requlated learning activities. We calculated the
proportion of students that engaged others in their networks for each regulatory activity. Additionally, we conducted
ANOVAs to examine whether first-, second-, and third-year students differed in how they used their networks to sup-
port self-requlation.

Results: Students used others within their co-regulatory networks to support a range of self-requlated learning
activities. Whom students engaged, and the purpose of engagement, seemed to shift as students progressed through
clinical training. Over time, the proportion of students engaging workplace supervisors to discuss learning goals,
learning strategies, self-reflections and self-evaluations increased, whereas the proportion of students engaging peers
to discuss learning strategies and how to work on learning goals in the workplace decreased. Of all purposes for
which students engaged others measured, discussing self-reflections and self-evaluations were consistently among
the ones most frequently mentioned.

Conclusions: Results reinforce the notion that medical students'regulation of learning is grounded in social inter-
actions within co-regulatory networks students construct during clerkships. Findings elucidate the extent to which
students enact self-regulatory learning within their co-regulatory networks and how their co-regulatory learning
behaviors develop over time. Explicating the relevance of interactions within co-regulatory networks might help
students and supervisors to purposefully engage in meaningful co-regulatory interactions. Additionally, co-regulatory
interactions may assist students in regulating their learning in clinical workplaces as well as in honing their self-regu-
lated learning skills.
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Background

Self-regulated learning (SRL) is a key competence that
physicians need to be able to engage in lifelong learn-
ing for high-quality care [1]. Although many medical
curricula aim to foster the development of SRL skills,
students often struggle to regulate their learning in the
complex and dynamic clinical workplace [2]. Medi-
cal education research increasingly conceptualizes
SRL as socially embedded activities, acknowledging
that learners’ regulatory learning processes and activi-
ties are influenced by interactions with others within a
particular setting [3—5]. As such, the notion of SRL is
inextricably linked and intertwined with the concept of
co-regulated learning (CRL), which specifies that learn-
ers’ social interactions with others in their environment
mediate how they regulate their cognitions, behaviors,
and motivation [6-8]. In clinical settings, CRL takes
shape when medical students interact with peers, resi-
dents, physicians, or any other individual within their
network to address activities, struggles, and consid-
erations regarding the regulation of their learning. The
networks in which interactions with meaningful others
concern, influence, and contribute to students’ self-
regulation can be conceptualized as co-regulatory net-
works that may pose obstacles to students’ regulatory
learning, while also providing affordances [9].

Previous research has suggested that learners can
have different reasons for engaging others in their co-
regulatory networks. Pediatric residents, for instance,
may interact with their supervisors with the aim to pur-
sue learning goals [10], whereas surgical residents may
enlist the help of supervisors to monitor their perfor-
mance during surgery [11]. Moreover, such co-regula-
tory learning behaviors and activities seem to evolve as
learners progress through training, with junior medi-
cal students mostly engaging their peers in co-regula-
tory endeavors and their more advanced counterparts
preferring to involve residents and physicians [5, 12].
Although the importance of interactions with others to
students’ regulation of learning is well-understood, net-
work theories may offer more elaborated insights into
the role learners’ co-regulatory networks play in regu-
lating their learning in clinical settings. According to
social network theory, the way individuals are embed-
ded in their social connections influences their behav-
ior [13]. Moreover, networks are structures consisting
of actors (individuals) and links between these actors
(ties) that capture, for example, the focus and patterns

of communication [14]. To understand the importance
of relationships in medical education and their influ-
ence on educational processes and outcomes, social
network analysis (SNA) has proven crucial. Indeed,
previous SNAs have revealed that the relationships
medical students maintained predicted their learn-
ing outcomes [15], that medical students tend to select
friends of the same sex and ethnicity [16], and that resi-
dents who were close to others in their networks tended
to have higher degrees of personal accomplishment
[17]. These findings highlight the potential of social
network perspectives to investigate how students’ regu-
lation of learning is embedded in the relationships they
build and maintain during their clerkships.

Notwithstanding this, studies that have explored stu-
dents’ networks for CRL have only rarely adopted a
social network perspective. In our recent study, how-
ever, we did focus on the relationships between stu-
dents’ co-regulatory network characteristics and their
SRL and found that the frequency with which students
engaged others in their co-regulatory networks and
their self-reported SRL proficiency were positively and
significantly related [18]. Yet, we did not clarify the spe-
cific regulatory purposes for which students engaged
others in their networks. Hence, there is at present a
paucity of information on medical students’ co-regula-
tory networks and how they use these networks to reg-
ulate their learning. In a bid to fill this gap, this study
investigated students’ co-regulatory networks in clini-
cal settings. More specifically, we aimed to examine the
purposes for which medical students in different phases
of clinical training engaged others in their co-regula-
tory networks to regulate their learning.

Methods

We conducted a cross-sectional questionnaire study
involving medical students in clinical clerkships in the
period between November 2019 and February 2020.
We collected data on both the structure of students’ co-
regulatory networks and the focus of their interactions
within these networks. We were particularly interested
in the purposes for which students engaged others
in their efforts to co-regulate learning during clerk-
ships. We drew on social network analysis techniques,
because it allowed us to examine whom students’
engage with, and what the communication focuses on.
As such, the social network perspective and associated
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techniques are suited to provide information about
our research aim. We provide a more detailed descrip-
tion of how we drew on SNA in the remainder of this
method section.

Setting

This study was set in the master’s program in medicine at
Maastricht University, the Netherlands. Underpinned by
the principles of competency-based medical education,
this program has the roles of the Canadian Medical Edu-
cation Directives for Specialists (CanMEDS) as its over-
arching assessment framework [19]. In the course of the
program which spans three years of clinical training, stu-
dents rotate through 8- to 18-week clerkships in an aca-
demic hospital and affiliated teaching hospitals. As such,
their learning is mainly workplace-based. To support
their SRL, students are assigned a mentor and workplace
supervisor, and are required to compose an e-portfolio.
For each clerkship, they set learning goals and formulate
learning plans, which they consequently discuss with
their supervisor and mentor [20]. After each clerkship,
they evaluate and reflect on their learning together with
their mentor, based on which they formulate new learn-
ing goals. These and other assessment requirements,
including regular educational meetings, encourage stu-
dents to follow the SRL cycle systematically.

Participants and data collection

Students who were in one of the following mandatory
clerkships were considered eligible for participation in
our study: healthcare participation (HELP), surgery,
internal medicine, mother and child, neurosciences,
family and social medicine (N=615). We approached
students during educational meetings and invited them
to participate in the study. To this end, the first author
(DB) visited 41 educational meetings across the afore-
mentioned clerkships, in collaboration with the course
coordinators. After briefly clarifying the study, DB dis-
tributed URL links and QR codes, which gave students
access to the questionnaire using their mobile devices.
Before starting the questionnaire, participants signed an
informed consent form.

Instrument

We developed a questionnaire to explore students’ self-
reported proficiency in SRL, their perceptions of the
workplace learning context and its opportunities for
learning and SRL, and students’ co-regulatory network
characteristics (for a complete version of the question-
naire, see Additional file 1). For the present study, we only
used the data on the composition of students’ co-regula-
tory networks (whom they engaged with to help regulate
their learning) as well as on the purposes for which they
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engaged others in their co-regulatory networks. More
specifically, we asked participants whom they would
engage with when they wanted to discuss the regula-
tion of their learning. Participants could select multiple
responses from among the following eight options, here-
inafter referred to as “actor groups” or “others”: peers,
residents, physicians, workplace supervisor, nurses,
mentor, friends, and family. For each actor group they
selected, participants then indicated the specific focus of
their interactions. They could select multiple responses
from among five regulatory purposes, namely to discuss:
1) learning goals; 2) learning strategies; 3) how to use suit-
able learning opportunities; 4) working on learning goals
in the workplace; and 5) self-reflection and self-evalua-
tion. We based these response options on Zimmerman’s
SRL model, which assumes that SRL processes and activi-
ties take place in three phases, that is, prior to a task (e.g.,
formulation of learning goals and strategic planning),
during a task (e.g., how best to use learning opportuni-
ties, how to work on goals in specific settings), and fol-
lowing a task (self-reflection and self-evaluation) [21].

Before drafting the final questionnaire, we first pilot
tested it on 10 respondents for comprehensibility of
items, appropriateness of response options, and ques-
tionnaire length [22]. Following this process, we slightly
modified several items to improve comprehensibility.
Participants in our pilot tests were 5 medical students
(enrolled in clinical clerkships at the time of this study),
2 residents (who had recently completed the undergradu-
ate medical curriculum at the time of this study), 2 phy-
sicians and 1 psychologist). Participants were recruited
using a snowball sampling strategy. Pilot tests revealed
relevant others with whom students could potentially
interact during clerkships. Moreover, we decided to
measure the regulatory purposes at the level of actor
groups rather than at the level of each individual within
the network, as respondents indicated that the cognitive
load necessary to complete the questionnaire was too
high.

Data analysis

For each actor group in students’ networks and for each
regulatory activity, we calculated the total number of
students indicating that they engaged in CRL with that
particular actor group for that particular purpose. This
allowed us to create an overview of the proportions of
students who engaged the eight actor groups for each
of the five regulatory activities. We calculated propor-
tions for all students combined, as well as for each edu-
cational year. To examine whether first-, second-, and
third-year students differed in the purposes for which
they engaged others in their co-regulatory networks, we
conducted analyses of variance (ANOVAs) comparing
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the proportions of students for each regulatory purpose
across educational years. We corrected for multiple
comparisons (Bonferroni correction). Because we were
interested in trends across educational years, and less in
demonstrating significance, we will present the results
without correction and also give a description of the
results with correction for multiple comparisons.

Results

Of the 615 students we invited to participate, a total of
403 completed the questionnaire (65.5% response rate).
These respondents included 145 (36%) first-year stu-
dents, 142 (35%) second-year students, and 116 (29%)
third-year students. The sample consisted of 284 women
(70.5%) and 117 men, which is representative of the stu-
dent population in the program (69% female). In pre-
senting the results, we will first describe the aggregated
data (i.e., for all students, irrespective of year of study).
Subsequently, we will focus on the trends in students’
network deployment across educational years, zooming
in on actor groups in students’ co-regulatory networks,
the purposes of co-regulatory network deployment, and
interaction between actor groups and purposes.

Figure 1 gives an overview of the eight actor groups
in students’ co-regulatory networks and the purposes
for which all students, irrespective of educational year,
engaged each group. Although students engaged all
actor groups in their co-regulatory networks, they did
so to varying degrees and for various purposes. Peers,
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workplace supervisors, and residents in particular
seemed to figure prominently in students’ co-regula-
tory networks; After these groups, the actors that were
engaged the most were, in descending order, mentors,
friends, physicians, family, and nurses. Nurses were con-
sistently engaged the least in students’ networks. The
most frequently mentioned purpose of engaging others
was to discuss self-reflections and self-evaluations, fol-
lowed by learning goals, working on learning goals in
the workplace, learning strategies, and how to use suit-
able learning opportunities. Students primarily involved
workplace supervisors or mentors, for that matter, with
the aim to discuss learning goals, self-reflections, and
self-evaluations, whereas they engaged peers to discuss
learning strategies, learning opportunities, and how to
work on goals in the workplace. Friends and family were
among the actor groups students less frequently called
upon, and when they did so, interactions were mainly tar-
geted at discussing self-reflections and self-evaluations.
In fact, discussing self-reflections and self-evaluations
was among the two purposes most frequently mentioned
for all actor groups, the group of peers excepted.

Figure 2 and Supplementary Table 1 (Supplemental
Online Material) present the distribution of students’
purposes of engaging the eight actor groups in their
co-regulatory networks across educational years. As
the percentages of students engaging their network dif-
fered greatly across actor groups, the Y-axes of the vari-
ous graphs in Fig. 2 are presented on different scales.
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Table 1 Results of the ANOVA tests comparing proportions of students across three educational years, (N=403)
Mean Y1 Mean Y2 MeanY3 Mean difference Mean difference Mean difference F
(Y2-Y1) (Y3-Y1) (Y3-Y2)

Discussing learning goals

WPS 0.44 0.63 0.72 0.19%* 0.28*** 0.09 1148
Discussing learning strategies

Peers 0.56 0.41 0.40 —0.15% —0.16* 0.01 4.61

WPS 0.30 0.25 049 —0.05 0.19%* 0.24%%*% 9.05

Friends 0.28 0.13 0.16 —0.15%* —0.12% 0.03 547
Discussing working on learning goals

WPS 0.26 035 0.50 —0.09 0.24%** 0.15* 8.79

Peers 0.50 0.36 0.33 —0.14* —0.17*% —0.03 5.07
Discussing self-reflections / self-evaluations

WPS 032 049 0.59 0.17%* 0.27%** 0.10 1042

Results of the ANOVA tests comparing the proportions of first-, second-, and third-year students regarding the purposes for which they engaged others in their
co-regulatory networks. “Mean” refers to the proportion of all students (N =403) who engaged the respective group in the said regulatory activity (discussing
learning goals, learning strategies, how to work on learning goals, and self-reflections/self-evaluations). The degrees of freedom for the ANOVA tests were 2 and 400,
respectively. For post-hoc tests we mentioned only the rotations that differed significantly following the pairwise t-test

*=p<0.05,*=p<0.01, **=p<0.001

From these data, we may infer that students of all years
actively engaged their peers, but especially so in their
first year, and that, once more seasoned, they started to
favor workplace supervisors. Figure 2 furthermore shows
that co-regulation of learning strategies with nursing staff
dropped to zero for third-year students. Table 1 presents
significant findings from the ANOVA tests that com-
pared first-, second-, and third-year students in terms of
the purposes for which they engaged others in efforts to
regulate their learning. Overall, we discerned two trends:
across educational years, students increasingly engaged
their workplace supervisors to discuss learning goals,
learning strategies, self-reflections, and self-evaluations,
and they less frequently called upon their peers to dis-
cuss learning strategies and how to work on learning
goals in the workplace. Compared to second- and third-
year students, first-year students were, moreover, more
inclined to discuss learning strategies with friends. After
we corrected for multiple comparisons (Bonferroni),
the reduced tendency to discuss learning strategies with
peers became non-significant, and the shift in discussing
how to work on learning goals with peers became mar-
ginally significant (.007 with a=.0062).

Discussion

This study explored whom students in different phases of
clinical medical training included in their co-regulatory
networks as well as the purposes for which they engaged
others in these networks. It is important to consider that
such networks extend beyond the direct clinical work-
place, with many actor groups playing a role in students’
efforts to regulate their learning. Our findings suggest

that medical students select and engage others in their
co-regulatory networks to varying degrees and for vari-
ous purposes. Moreover, the actor groups they engage
with and the purposes of engagement seem to shift over
time. Subject to variations across individual students and
study phases, students engaged all eight actor groups
and covered all five regulatory purposes included in our
study. Discussing self-reflections and self-evaluations
were consistently among the purposes most frequently
mentioned by students.

Our findings suggest that clerkship students pur-
posefully engage others in their co-regulatory net-
works, with self-reflections and self-evaluations often
being the focus of such interactions. This may seem
surprising at first, as embedding reflection in medical
education has repeatedly been shown to be difficult
or even problematic [23, 24]. Prior research has dem-
onstrated, for instance, that reflection does not occur
as often as is desirable [24], or fairly often turns into
a box-ticking exercise, with students telling others
what they think they want to hear rather than engag-
ing in true reflection [23]. The students in our study,
however, actively discussed self-reflections and self-
evaluations with others, which points to their willing-
ness and ability to deploy others in their co-regulatory
network for this particular purpose. In interpreting this
finding, we must consider the context in which this
study was situated: The Maastricht University medi-
cal program requires students to engage in self-evalu-
ation and reflective writing throughout the program.
Before entering clinical clerkships, students have spent
three years developing relevant skills in longitudinal
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student-mentor relationships. This preparatory training
may explain students’ ability to purposefully and mean-
ingfully engage others in their networks to co-regulate
self-reflections and self-evaluations. As such, our find-
ing underscores the importance of curriculum design
and support (e.g., training) in incentivizing students to
engage others in reflection.

Another important finding is that students delib-
erately engaged clinical supervisors (i.e.,, workplace
supervisors, physicians, and residents) in their regula-
tory learning. They often did so with the aim to discuss
learning goals, self-reflections, and self-evaluations.
This tendency, too, may be a product of the research
setting: By expecting students to formulate learning
goals and learning plans, discuss these with workplace
supervisors and mentors, and jointly reflect on the pro-
cess afterwards, the Maastricht curriculum drives CRL
in such a way that it has largely permeated workplace
learning [20]. As such, these curricular and assessment
demands on student-clinical supervisor interactions
hint at the presence of an extrinsic dimension, begging
the question of how we can support students in shap-
ing their regulation of learning in a more intrinsically
motivated fashion.

A third finding worthy of note is that students
extended their co-regulatory networks beyond the
clinical workplace to include friends and family mem-
bers. Interestingly, although they did not engage them
as frequently as other actor groups, when they did
engage them, the aim was mainly to discuss self-reflec-
tions and self-evaluations. A potential reason could be
that students found in them a safe environment, which
is an important condition for self-reflection [25, 26].
As their connection with family members and friends
often stretches beyond professional settings and learn-
ing situations, students might have felt more comfort-
able having reflective and evaluative conversations with
them. From a different angle, reflections and evalu-
ations can differ in form and focus. This means that
students may have wanted to engage different actor
groups for different regulatory purposes. Consequently,
they may have called upon their “personal” networks
(i.e., friends and family) to discuss more personal mat-
ters, such as self-reflections on their identity formation
and personal development rather than to evaluate task
performance. These findings expose the need for medi-
cal education to realize that friends and family play an
important role in students’ self-reflection and self-eval-
uation and to reconsider the extent to which we capital-
ize on the opportunities they offer. We might need to
train students to engage in and elicit meaningful learn-
ing conversations not only with clinicians but also with
friends and family.
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We also found that students tend to increase engage-
ment with workplace supervisors in co-regulatory net-
works and decrease engagement with peers and friends
while progressing through the program. These findings
echo previous research suggesting that the role of peers
in CRL is particularly important at the start whereas
more experienced others (residents and physicians) come
to the fore toward the end of clinical education [5, 12].
A growing need to reflect on their professional identity
[12] and on their future career path might induce more
seasoned students to seek interactions with the people
they consider their role models [27]. As these students,
moreover, are more likely to understand the workplace
dynamics of existing clinical communities of practice
than novice students [28, 29], they may be more inclined
to interact with experienced physicians within their net-
works. An important lesson to draw from our study is
that any group of actors can play an important part in
students’” SRL and CRL. As such, it is imperative that
we support these different actors in fulfilling a meaning-
ful role in co-regulating students’ learning processes and
activities. To render CRL more effective, we must there-
fore make clinicians and residents aware of students’ spe-
cific regulatory purposes so that they can assist students
in explicating these purposes.

Finally, we were able to discern a pattern of students
underutilizing nurses. Research into the relationships
between nurses and medical students has, indeed, sug-
gested that their interactions can be of poor quality,
impeding collaboration [30, 31]. Other studies, however,
have argued that nurses do play and important, albeit
small, role in helping create a safe learning environment
and identifying learning opportunities [5]. While medi-
cal students tend to perceive nurses as more caring and
less arrogant than physicians, they also regard them as
less competent and having less status [32]. Yet other stud-
ies have added that medical students sometimes find it
difficult to understand nurses’ professional and educa-
tional roles [33], thereby creating barriers for students to
engage nurses in regulatory learning. Therefore, we must
first and foremost develop a clear conception of the edu-
cational role that nurses can play in students’ regulation
of learning.

Our results carry practical implications. Students
might benefit from existing training programs focused
on network building to [34] help them become aware
of networking goals and benefits and improve their
network-building skills [34]. Such trainings should
focus on clarifying the potential roles of actor groups
in students’ learning processes. Our findings also
imply that faculty development programs should pay
attention to clinical teachers’ roles in CRL and provide
support in helping them fulfill these roles. To this end,
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they may offer clinical teachers a similar training on
network building to raise awareness of their role and
offer tools to help students regulate their learning.
When the relevance of interactions and discussions
within co-regulatory networks is made explicit, both
students and supervisors might be better able to pur-
posefully engage in meaningful co-regulatory interac-
tions that help students to regulate their learning in
clinical workplaces. Lastly, to help students effectively
co-regulate their learning, SRL and CRL should be
made explicit in both the curriculum and the assess-
ment program.

Limitations and future directions

This study has limitations. First, our conclusions were
based on self-reported data. It may have been diffi-
cult for students to recall whom they engaged in their
networks and the purposes for which they did so.
In network studies, however, self-reports are widely
used. Second, as we focused solely on interactions
initiated by students, we were able to describe only
part of students’ co-regulatory activities during clerk-
ships. Third, although we derived the five response
options representing regulatory purposes from SRL
models and pilot testing, they constitute only part of
the processes on the regulatory spectrum with a rela-
tively low level of granularity. Through pilot testing,
however, we aimed to minimize this limitation. The
present study was among the first to explicitly focus
on and explore co-regulatory networks to increase
our understanding of medical students’ regulatory
learning. Its limitations should be considered in light
of this exploratory nature. Future research endeavors
might want to move beyond self-reported data and
the limitations they are subject to and take an ethno-
graphic approach by observing how students interact
with others to co-regulate their learning during clerk-
ships. To cover the full scope of CRL, they might also
want to focus on interactions initiated by others in
the environment. Finally, we should consider quali-
tative social network studies that enable a more in-
depth exploration and description of how regulatory
processes and activities are embedded in co-regula-
tory networks.

Conclusions

The findings from this study emphasize and reinforce
the increasingly acknowledged notion within medi-
cal education that students’ regulation of learning is
embedded in social interactions within co-regulatory
networks. They do so by elucidating the extent to
which regulatory purposes are distributed across stu-
dents’ co-regulatory networks and exposing which

Page 8 of 9

processes students from different educational years
regulate and with whom they do so. These insights
open up new opportunities to embed learning from
and with others in medical education to produce
health professionals who are able to think and work
beyond the self.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512909-022-03259-0.

Additional file 1. Self-Regulated Learning at Work Questionnaire.

Additional file 2: Supplementary Table 1. Percentages of first-, second-,
and third-year students engaging others in their co-regulatory networks
for five regulatory purposes.

Acknowledgments

The authors wish to thank all course coordinators, teaching staff, and support
staff of the master’s in medicine at Maastricht University for their assistance in
collecting the data. The authors furthermore wish to thank A. van den Heuvel
for editing the English text.

Authors’ contributions

DB is the principle author of the work. DB, EWD, DMAS, and MJBG contributed
to the conception and design of the work. DB collected the data and drafted
the initial manuscript. DB, EWD, DMAS, and MJBG were involved in data analy-
sis and interpretation, and contributed to revisions of the paper. DB, EWD,
DMAS, and MJBG approved the final manuscript for publication.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the Ethical Review Board of the Netherlands
Association for Medical Education (ref. no. 2019.2.3). Informed consent was
obtained from all participants. None of the participants were aged 16 or
younger, so there was no need to obtain informed consent from a parent
and/or legal guardian. All methods were performed in accordance with the
relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors have no competing interests to declare.

Author details

'School of Health Professions Education, Maastricht University, Maastricht,

the Netherlands. 2Department of Educational Development and Research,
Faculty of Health, Medicine and Life Science, Maastricht University, Maastricht,
the Netherlands. *Rotterdam University of Applied Sciences, Rotterdam, the
Netherlands. *Department of Educational Development and Research, Faculty
of Health, Medicine and Life Science, Maastricht University, Maastricht, the
Netherlands.

Received: 8 November 2021 Accepted: 14 March 2022
Published online: 21 March 2022


https://doi.org/10.1186/s12909-022-03259-0
https://doi.org/10.1186/s12909-022-03259-0

Bransen et al. BMC Medical Education

(2022) 22:193

References

1.

20.

Ericsson KA. Acquisition and maintenance of medical expertise: a per-
spective from the expert-performance approach with deliberate practice.
Acad Med. 2015;90(11):1471-86. https://doi.org/10.1097/ACM.00000
00000000939.

Teunissen PW, Westerman M. Opportunity or threat: the ambiguity

of the consequences of transitions in medical education. Med Educ.
2011;45(1):51-9. https://doi.org/10.1111/}.1365-2923.2010.03755.x.
Berkhout JJ, Helmich E, Teunissen PW, van der Vieuten CPM, Jaarsma ADC. Con-
text matters when striving to promote active and lifelong learning in medical
education. Med Educ. 2018;52(1):34-44. https//doi.org/10.1111/medu.13463.
Berkhout JJ, Helmich E, Teunissen PW, van den Berg JW, van der Vleuten
CPM, Jaarsma ADC. Exploring the factors influencing clinical students’
self-requlated learning. Med Educ. 2015;49(6):589-600. https://doi.org/10.
1111/medu.12671.

Berkhout JJ, Helmich E, Teunissen PW, van der Vleuten CPM, Jaarsma
ADC. How clinical medical students perceive others to influence their
self-requlated learning. Med Educ. 2017;51(3):269-79. https://doi.org/10.
1111/medu.13131.

Allal L. Assessment and the co-regulation of learning in the classroom.
Assess Educ Princ Policy Pract. 2019;1-18. https://doi.org/10.1080/09695
94x.2019.1609411.

Rich JV. Proposing a model of co-regulated learning for graduate medical
education. Acad Med. 2017;92(8):1100-4. https://doi.org/10.1097/ACM.
0000000000001583.

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):240-64. https://doi.org/10.4324/97802
03839010.ch5.

Bransen D, Govaerts MJB. How to conceptualise self-regulated learning:
implications for measurement. Med Educ. 2020;54(8):684-6. https://doi.
0rg/10.1111/medu.14183.

Lockspeiser TM, Li S-TT, Burke AE, et al. In pursuit of meaningful use of
learning goals in residency. Acad Med. 2016;91(6):839-46. https://doi.org/
10.1097/ACM.0000000000001015.

. Nieboer P, Huiskes M, Cnossen F, Stevens M, Bulstra SK, Jaarsma DADC.

Recruiting expertise: how surgical trainees engage supervisors for learn-
ing in the operating room. Med Educ. 2019;53(6):616-27. https://doi.org/
10.1111/medu.13822.

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):234-41. https://doi.org/10.1111/medu.14018.
Carrington PJ, Scott J, Wasserman S. Models and methods in social net-
work analysis. Cambridge, UK: Cambridge University Press; 2005.

Hatala JP. Social network analysis in human resource development: a new
methodology. Hum Resour Dev Rev. 2006;5(1):45-71. https://doi.org/10.
1177/1534484305284318.

Hommes J, Rienties B, de Grave W, Bos G, Schuwirth L, Scherpbier A.
Visualising the invisible: a network approach to reveal the informal social
side of student learning. Adv Heal Sci Educ. 2012;17(5):743-57. https://
doi.org/10.1007/510459-012-9349-0.

Woolf K, Potts HWW, Patel S, McManus IC. The hidden medical school: a
longitudinal study of how social networks form, and how they relate to
academic performance. Med Teach. 2012;34(7):577-86. https://doi.org/
10.3109/0142159X.2012.669082.

Shapiro J, Zhang B, Warm EJ. Residency as a social network: burnout,
loneliness, and social network centrality. J Grad Med Educ. 2015;7(4).617-
23. https://doi.org/10.4300/JGME-D-15-00038.1.

Bransen D, Govaerts MJB, Sluijsmans DMA, Donkers J, Van den Bossche

P, Driessen EW. Relationships between medical students’ co-regulatory
network characteristics and self-regulated learning: A social network
study. Perspect Med Educ. 2022;11:28-35. https://doi.org/10.1007/
s40037-021-00664-x.

Frank JR. The CanMEDS 2005 physician competency framework. Better
standards. Better physicians. Better care. Ottawa: The Royal College of
Physicians and Surgeons of Canada; 2005. https://doi.org/10.1177/07067
4377902400512.

Driessen EW, Van Tartwijk J, Govaerts M, Teunissen P, Van Der Vleuten
CPM.The use of programmatic assessment in the clinical workplace: a
Maastricht case report. Med Teach. 2012;34(3):226-31. https://doi.org/10.
3109/0142159X.2012.652242.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Page 9 of 9

Zimmerman BJ. Becoming a self-regulated learner: an overview. Theory
Pract. 2002;41(2):64-70. https://doi.org/10.1207/515430421tip4102.
Artino AR, La Rochelle JS, Dezee KJ, Gehlbach H. Developing ques-
tionnaires for educational research: AMEE guide no. 87. Med Teach.
2014;36(6):463-74. https://doi.org/10.3109/0142159X.2014.889814.
Birden HH, Usherwood T."They liked it if you said you cried”: how
medical students perceive the teaching of professionalism. Med J Aust.
2013;199(6):406-9. https://doi.org/10.5694/mja12.11827.

Mann K, Gordon J, MacLeod A. Reflection and reflective practice in
health professions education: a systematic review. Adv Heal Sci Educ.
2009;14(4):595-621. https://doi.org/10.1007/510459-007-9090-2.

Sandars J. The use of reflection in medical education: AMEE guide no.
44. Med Teach. 2009;31(8):685-95. https://doi.org/10.1080/0142159090
3050374.

Aronson L. Twelve tips for teaching reflection at all levels of medical
education. Med Teach. 2011;33(3):200-5. https://doi.org/10.3109/01421
59X.2010.507714.

Cruess RL, Cruess SR, Boudreau JD, Snell L, Steinert Y. Reframing medi-
cal education to support professional identity formation. Acad Med.
2014;89(11):1446-51. https://doi.org/10.1097/ACM.0000000000000427.
Lave J, Wenger E. Situated learning: legitimate peripheral participation.
Cambridge, UK: Cambridge University Press; 1991.

Li LC, Grimshaw JM, Nielsen C, Judd M, Coyte PC, Graham ID. Use

of communities of practice in business and health care sectors: a
systematic review. Implement Sci. 2009;4(27). https://doi.org/10.1186/
1748-5908-4-27.

Nadolski GJ, Bell MA, Brewer BB, Frankel RM, Cushing HE, Brokaw JJ. Evalu-
ating the quality of interaction between medical students and nurses in
a large teaching hospital. BMC Med Educ. 2006;6(23). https://doi.org/10.
1186/1472-6920-6-23.

Visser CLF, Ket JCF, Croiset G, Kusurkar RA. Perceptions of residents, medi-
cal and nursing students about Interprofessional education: a systematic
review of the quantitative and qualitative literature. BMC Med Educ.
2017;17(77). https://doi.org/10.1186/512909-017-0909-0.

Rudland JR, Mires GJ. Characteristics of doctors and nurses as perceived
by students entering medical school: implications for shared teaching.
Med Educ. 2005;39(5):448-55. https://doi.org/10.1111/j.1365-2929.2005.
02108.x.

Samuriwo R, Laws E, Webb K, Bullock A.“I didn't realise they had such a
key role! Impact of medical education curriculum change on medical
student interactions with nurses: a qualitative exploratory study of stu-
dent perceptions. Adv Heal Sci Educ. 2020;25(1):75-93. https://doi.org/10.
1007/510459-019-09906-4.

Van Waes S, De Maeyer S, Moolenaar NM, Van Petegem P, Van den
Bossche P. Strengthening networks: a social network intervention among
higher education teachers. Learn Instr. 2018,;53:34-49. https://doi.org/10.
1016/jlearninstruc.2017.07.005.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1097/ACM.0000000000000939
https://doi.org/10.1097/ACM.0000000000000939
https://doi.org/10.1111/j.1365-2923.2010.03755.x
https://doi.org/10.1111/medu.13463
https://doi.org/10.1111/medu.12671
https://doi.org/10.1111/medu.12671
https://doi.org/10.1111/medu.13131
https://doi.org/10.1111/medu.13131
https://doi.org/10.1080/0969594x.2019.1609411
https://doi.org/10.1080/0969594x.2019.1609411
https://doi.org/10.1097/ACM.0000000000001583
https://doi.org/10.1097/ACM.0000000000001583
https://doi.org/10.4324/9780203839010.ch5
https://doi.org/10.4324/9780203839010.ch5
https://doi.org/10.1111/medu.14183
https://doi.org/10.1111/medu.14183
https://doi.org/10.1097/ACM.0000000000001015
https://doi.org/10.1097/ACM.0000000000001015
https://doi.org/10.1111/medu.13822
https://doi.org/10.1111/medu.13822
https://doi.org/10.1111/medu.14018
https://doi.org/10.1177/1534484305284318
https://doi.org/10.1177/1534484305284318
https://doi.org/10.1007/s10459-012-9349-0
https://doi.org/10.1007/s10459-012-9349-0
https://doi.org/10.3109/0142159X.2012.669082
https://doi.org/10.3109/0142159X.2012.669082
https://doi.org/10.4300/JGME-D-15-00038.1
https://doi.org/10.1007/s40037-021-00664-x
https://doi.org/10.1007/s40037-021-00664-x
https://doi.org/10.1177/070674377902400512
https://doi.org/10.1177/070674377902400512
https://doi.org/10.3109/0142159X.2012.652242
https://doi.org/10.3109/0142159X.2012.652242
https://doi.org/10.1207/s15430421tip4102
https://doi.org/10.3109/0142159X.2014.889814
https://doi.org/10.5694/mja12.11827
https://doi.org/10.1007/s10459-007-9090-2
https://doi.org/10.1080/01421590903050374
https://doi.org/10.1080/01421590903050374
https://doi.org/10.3109/0142159X.2010.507714
https://doi.org/10.3109/0142159X.2010.507714
https://doi.org/10.1097/ACM.0000000000000427
https://doi.org/10.1186/1748-5908-4-27
https://doi.org/10.1186/1748-5908-4-27
https://doi.org/10.1186/1472-6920-6-23
https://doi.org/10.1186/1472-6920-6-23
https://doi.org/10.1186/s12909-017-0909-0
https://doi.org/10.1111/j.1365-2929.2005.02108.x
https://doi.org/10.1111/j.1365-2929.2005.02108.x
https://doi.org/10.1007/s10459-019-09906-4
https://doi.org/10.1007/s10459-019-09906-4
https://doi.org/10.1016/j.learninstruc.2017.07.005
https://doi.org/10.1016/j.learninstruc.2017.07.005

	How medical students co-regulate their learning in clinical clerkships: a social network study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Setting
	Participants and data collection
	Instrument
	Data analysis

	Results
	Discussion
	Limitations and future directions

	Conclusions
	Acknowledgments
	References


