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ABSTRACTABSTRACT

INTRODUCTION.INTRODUCTION. Co-regulated learning (CRL) is a process in which the learner’s regulation of learning is guided by social
transactions. The change in learning techniques during the transition from university to workplace learning and the rapidly
changing learning environment make awareness of CRL extremely relevant. This study examined CRL among medical students
and residents and identified the factors affecting CRL.

METHODS.METHODS. We applied an explorative approach using direct observation and semi-structured focus group discussions (FGD).
The first author made direct observations that produced explorative data about actual behaviour. However, this was not
sufficiently sensitive to capture the participants' full perceptions of CRL. Therefore, we conducted semi-structured FGD that
involved interactions and reflections among the participants.

RESULTS.RESULTS. This study suggests that CRL occurred in multiple situations and was affected by many factors. The stimulating
factors identified were a supportive learning environment, feedback based on observations and questioning by a supervisor,
dyad work and interactive, bimodal presentation of emergency cases at the morning conference. Time pressure, heavy
workload and shortage of specialists were inhibiting factors.

CONCLUSION.CONCLUSION. We identified several factors affecting CRL. A focus on the augmentation of stimulating factors and reduction of
inhibiting factors may help medical students and residents develop CRL.

FUNDING.FUNDING.  None.

TRIAL REGISTRATION.TRIAL REGISTRATION. Not relevant.

.

Medical students, residents and their supervisors need to be aware of how workplace learning differs from
university learning [1]. Workplace learning means learning from experiences involving patients in clinical
practice, whereas learning at a university is mainly without patient contact [2-4]. However, in both
environments, the regulation of learning is of paramount importance. Both medical students and residents are
therefore required to develop or change learning techniques during their transition to workplace learning. Focus
on the regulation of learning has developed since self-regulated learning (SRL) was described by Zimmerman in
the 1980s [5-7]. SRL is defined as an individual and constructive process in which the learner regulates behaviour
to achieve internal goals [8]. In this paper, we define workplace learning on the spectrum from informal to
formal learning with an emphasis on informal aspects, recognising the significance of learning from other
people [9].
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This standpoint emphasises the importance of recognising the difference between SRL and co-regulated learning
(CRL) in which individuals working together coregulate a shared process of learning. In Denmark, medical
students and residents typically work closely together in clinical departments supervised by staff physicians.
However, medical students and residents must have various learning goals, some of which overlap. Medical
students are expected to develop their professional and medical competencies for their upcoming functions
during residencies. Likewise, residents are expected to develop all their competencies, e.g., during their daily
work as supervisors for medical students. This relationship makes a focus on CRL relevant. CRL is defined as a
metacognitive process in which the learner is guided by social transactions to achieve regulation of learning
(Figure 1Figure 1) [5, 7].

During CRL, the social relationship between learners needs to be trustful and supportive [6-8]. CRL may occur
when social interaction forces a person to meta-reflect about thoughts, behaviours and actions [7]. This is in line

.
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with the Vygotskian view where social and psychological processes are closely intertwined [7]. Vygotsky
proposes a student-centred learning theory and a zone of proximal development (ZPD) [10]. The ZPD creates
fertile soil for learning and cognitive development guided by supervisors or peers [10].

According to Vygotsky, learning processes should be studied in their natural context [11, 12]. However, a gap
seems to exist in our knowledge regarding how medical students and residents co-regulate their learning during
workplace learning [5, 6]. We expected that CRL might occur in many situations and that the participants would
be able to describe influencing factors. This study examined the occurrence of CRL among medical students and
residents in a clinical setting in a Danish department of paediatrics. The research questions were:

How, where and when does CRL occur?

Which factors influence CRL during daily clinical activities?

METHODSMETHODS

We used an explorative, qualitative and descriptive approach with direct observations and semi-structured focus
group discussions (FGDs). Data were collected at the Department of Paediatrics, Regional Hospital Viborg,
Denmark. By convenience contact, NSS informed each of the participants face-to-face about the study and
invited them to participate. All participants gave informed, written consent for participation.

This study was conducted in two steps:

Step 1 – direct observationsStep 1 – direct observations
NSS performed direct observations which produced data about actual behaviour [13]. The observations were
made to uncover how, where and when CRL occurred. A stimulated recall procedure was used to help
participants report their thoughts during the observations. The observations were written down and analysed by
thematic analysis, with themes derived from the data, first independently by NSS and TB and then by a
consensus procedure.

However, the analysis revealed that direct observation was not sufficiently sensitive to capture the participants'
full perceptions of CRL or to reach a sufficiently deep understanding of their experiences with CRL. Thus, the
observations were used when developing step 2 of this study.

Step 2 – focus group discussionsStep 2 – focus group discussions
We conducted semi-structured FGDs based on a question guide, involving interactions and reflections among
participants to obtain a deeper understanding of factors influencing CRL [14, 15]. We used the reported learning
situations recovered from the direct observations to construct questions for the FGDs. The FDGs were conducted
by NSS who started the FGD by explaining the nature of CRL and the importance of social interaction. The
questions were open-ended, e.g.: What is the importance of learning with others? What is a good learning
environment? Which factors affect your opportunity for CRL? The FGDs were audio-recorded, transcribed
verbatim and analysed using deductive coding [16]. The group of participants comprised medical students and
residents to ensure diversity and obtain a wide range of opinions [15]. NSS and TB analysed and discussed the
transcripts. The COREQ checklist regarding reporting of qualitative research was used [17].

Trial registration: not relevant.

RESULTSRESULTS

Included were medical students (n = 11) who were rotating through the department and residents (n = 14)
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employed in the department at the time of the study. During direct observation, a total of 23 different
participants were observed by NSS during 30 workdays, producing 33 specific social CRL observations (Table 1Table 1).
Three FGDs were held (Table 2Table 2), including 12 different participants. Each FGD lasted 60 minutes.

In step 1, we observed that CRL occurred daily and during all types of activities (outpatient clinic, rounds, etc.)

Being questioned by colleagues is extremely important in the learning process ( 1-4, Table 3Table 3). Also, feedback
based on the supervisor's observation facilitated learning ( 1 and 2, Table 3) as it addresses the importance of
CRL: the focus on social supervision. Learning is enhanced by a supportive work and learning environment ( 3-8,
Table 3). In addition, some medical students found it difficult to work independently and mentioned the benefits
of dyad work ( 9, Table 3). Therefore, working in dyads may be a stimulating factor for CRL. There was
agreement within all FGDs that bimodal presentation of emergency cases at the morning conference created
social learning situations ( 10 and 11, Table 3)

.

.
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Inhibiting factors of CRL included learning under a heavy workload or under time pressure ( 12 and 13, Table 3).
Finally, during the FGDs, logistical problems were mentioned repeatedly due to situations with a shortage of
specialists ( 14-16, Table 3).

DISCUSSIONDISCUSSION

This study aimed to improve our understanding of CRL among medical students and residents and our
understanding of factors affecting CRL. The results showed that CRL occurred in various situations at the
workplace among specialists, residents and medical students. CRL occurred in interaction between two or more
people. It occurred during all types of activities (outpatient clinics, rounds, etc.) and at meetings with people at

.
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all levels of education (medical students, residents and paediatricians).

The study revealed a set of factors affecting CRL. The primary stimulating factors were a supportive learning
environment, feedback based on observation and questioning by a supervisor. Achieving this requires effective
supervision which is stimulated by joint reasoning [3, 5, 18, 19]. Obtaining supervision, discussing a patient at a
conference or asking a colleague for help will help you learn more if you have already considered problems and
questions by yourself and thereby primed your memory beforehand. These findings are in line with those
reported in previous studies [1, 6, 7], which showed that feedback serves as reinforcement in CRL. Furthermore,
bimodal presentation of emergency cases at the morning conference and dyad work are examples of situations
where CRL occurred [4].

These findings are in line with the findings by Hadwin et al. [7] as they are highly interpersonal interactions.
This may support the notion that the social aspect of learning has greater importance than suggested by
Zimmerman [2] and it is in line with the definition of informal learning launched by Eraut [9]. Conversely, the
major inhibiting factors of CRL were time pressure and shortage of specialists. As many other studies have found
that time pressure is an inhibiting factor for SRL, it is no surprise that time pressure is also an inhibiting factor
for CRL [3, 19].

All the mentioned affecting factors had an impact on medical students' and residents' CRL. The lack of difference
between the two groups may possibly be explained by the limited number of participants. Conversely, the
factors may have affected both groups and the difference in learning may be associated with differences in the
learning strategies and learning goals [3].

A learner focus on SRL and CRL may increase both groupsʼ ability to become lifelong learners as effective
learning requires an understanding of various learning strategies depending on the time pressure and the setting
[5]. We know that social interactions and communication may stimulate learning [10, 12], and guidance in active
learning is needed [10]. The learner needs real-life work-based activities and a beneficial learning environment
to stimulate the learning process [3]. The findings in this study support that CRL in workplace learning may
occur in almost every interaction with others if stimulated appropriately. To enhance CRL, the departments
need to provide learners with opportunities to develop their generic skills in active learning [1]. Longitudinal
clerkships for medical students may be more effective than short-block rotations as they may better create a
supportive learning environment by minimising shifts to new departments [5]. Having a mentor or coach has
been shown to have a positive effect on SRL and may also be beneficial for CRL [3]. To enhance CRL further,
departments and supervisors should focus on specific feedback on observable behaviour after a specific
situation rather than focusing on overall goal settings [1, 6].

A main strength of this study is the explorative two-step approach: 1) observation of authentic behaviour with a
report of associated cognitive processes and 2) deeper analysis of influencing factors by FGD. The personal
approach to the invitation and the fact that every participant was invited one week before the FGD and received a
personal reminder on the day of the FGD also strengthened the study [16]. Reaching saturation during the third
FGD was also a strong point [14]. Interviewing medical students and residents in an actual department of
paediatrics was another strength as it enhanced the ecological validity of the study.

This study also carries a number of weaknesses. All data were collected at a single paediatric department and
therefore generalisability is a concern [14]. The departments of paediatrics affiliated with the University of
Aarhus share professors, associate professors and learning goals for medical students and therefore may have
partly similar learning environments. Thus, the results of this study may be generalisable to other paediatric
departments if they use the mentioned learning situations (dyads, bimodal presentation of emergency cases at
the morning conference , questioning and feedback based on observations). Another weakness is the limited
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sample of only 12 participants in total in the FGDs. Furthermore, in the nature of FGD, all data from the
participants are narrative and may have been affected and biased by other participants [16]. We counteracted
this effect by trying to establish a safe and trustful environment during the FGDs.

Participants might be unwilling to speak their minds freely if they feel that what they say can be turned against
them [14]. We attempted to counteract this problem by maintaining an emphasis on anonymity. CRL is an
abstract theoretical construct that may be difficult to understand and talk about in practical terms. This means
that CRL may be underreported in daily work [5]. Furthermore, it is a weakness that we did not attempt to assess
the nature of CRL among staff faculty in this study: However, this may be a relevant challenge for subsequent
studies.

CONCLUSIONCONCLUSION

This study suggests that CRL may occur in multiple daily clinical activities and may be affected by a range of
factors. Three important stimulating factors were identified: a supportive learning environment, feedback based
on observations and questioning by a supervisor. Important inhibiting factors were time pressure and a shortage
of specialists. However, the research questions need to be examined further in departments with diverse
learning environments and possibly other types of learning situations to build a more complete understanding of
CRL.
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