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Abstract The ability to guide one’s own learning is an essential skill for the health

professional. The apprenticeship model of undergraduate education offers an opportunity

to engage in self-regulated learning as students work to set goals, evaluate the available

opportunities and seek out those with the greatest potential for learning. A close exami-

nation of how students navigate their clinical rotations could therefore foster greater

understanding of how students learn to guide their own learning. The study presented here

aimed to examine undergraduate medical students’ day-to-day learning strategies in order

to better understand the process of informal self-regulated learning in practice. As a

secondary objective, we sought to provide a forum for students to share and critically

reflect on their own self-regulated learning strategies. A series of focus groups were

conducted with medical students on a surgical rotation. Participants were asked to discuss

issues relating to the strategies and behaviours that they had implemented in order to

maximize their educational experience. Three distinct approaches to informal self-regu-

lated learning were identified: Participants articulated tendencies to acquiesce to a per-

ceived lack of learning opportunities choose from available learning opportunities and

create their own learning opportunities. The results are interpreted through the lens of self-

regulated learning theory and implications for medical education are discussed.
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Introduction

The ability to guide one’s own learning is an essential skill in the training of a health

professional. Successful clinicians must be able to continually adapt, change and learn in

practice. Ideally, this ability to self-regulate learning should be continually refined as a

student progresses from undergraduate to postgraduate education before finally entering

clinical practice. Regulatory bodies such as the Royal College of Physicians and Surgeons

of Canada and the Accreditation Council for Graduate Medical Education have included

the concept of self-regulated learning in defining and articulating the non-medical

knowledge competencies expected of a medical expert (Frank 2005).

In recent years, there has been a considerable increase in research and interest in self-

regulated learning. Borrowing from the educational psychology literature, self-regulated

learning may be defined as a recursive, dynamic, and active process which requires stu-

dents to make decisions about task-orchestrating actions (e.g., selecting resources, making

plans, etc.), about how to self-monitor learning progress, about adjusting plans and strat-

egies when necessary, about managing motivation and emotions, and ultimately about how

to self-evaluate performance (Butler 2002). Critically, learners make their decisions in a

social context that involves interacting with peers and other colleagues; thus self-regulated

learning should not be viewed as an entirely independent activity (Butler et al. 2008). The

literature on education in the health professions now includes examples of students

developing technical skills without the assistance of an expert facilitator (Nousiainen et al.

2008); curricular interventions designed to encourage students to identify and explicitly

articulate their own learning objectives (Bravata et al. 2003); and attempts to evaluate self-

directed learning activities (Evensen et al. 2001). However, our current understanding of

self-regulated learning might be severely limited by the exclusion of at least one key issue.

The majority of studies aimed at examining how students learn to effectively regulate

their own learning have focused on formal attempts at self-regulated learning, such as the

introduction of educational interventions to encourage self-regulated initiatives or changes

to curricular requirements that allow students more freedom in course selection (Murad

and Varkey 2008). While these are important contributions to the field and can inform our

understanding, the identification and exploration of informal self-regulated learning has

been largely ignored. This would include attempts by students and clinicians to make their

own decisions regarding their learning that are not directly mandated or structured by any

administrative, academic or professional body. We would argue that self-regulated

learning is a competency that permeates all aspects of practice and as such, it is applicable

in all contexts. While health professions education necessarily includes formal components

of training, students’ self-regulated learning in informal settings must not be overlooked.

The apprenticeship model that characterizes most medical training requires that much of

the day-to-day informal learning take place in hospital wards, clinics and operating rooms.

Students are typically required to complete some service to the hospital while simulta-

neously acquiring the skills and knowledge needed for future practice. As third- and forth-

year students work to maintain a balance between service delivery and education, their

daily activities become an exercise in self-regulated learning. Much like the practicing

clinician, the medical student must set goals, evaluate the available opportunities and seek

out those with the greatest potential for learning. A close examination of how students

navigate their clinical rotations could therefore foster greater understanding of how stu-

dents learn to guide their own learning and choose the events, opportunities and experi-

ences that will help them evolve as lifelong learners.
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Following this line of inquiry, our primary study objective was to directly examine

undergraduate medical students’ day-to-day learning strategies in order to better understand

the process of informal self-regulated learning in practice. Our secondary study objective

stemmed from our role as educators rather than researchers. We sought to provide a forum

for students to share and critically reflect on their own self-regulated learning strategies.

Research has highlighted the importance of fostering a sense of responsibility for learning

and a general attitude of self-control and inherent power in students (Scardamalia and

Bereiter 2003; Schunk and Zimmerman 2001; Zimmerman 1989). However, in the context

of undergraduate medical education, the subordinate nature of the students’ role has been

shown to lead students to overlook and undervalue their capacity to adapt their activities in

the context of every day learning (Mylopoulos and Regehr 2009). Thus, although the most

common systems of medical education may set the stage for students to engage in informal

self-regulated learning as early as the third year of medical school, the extent to which

students recognize the value and importance of this form of engagement while on a clinical

rotation remains in doubt. As we continue to explore the nature of informal self-regulated

learning, our ultimate goal as educators will be to foster students’ engagement in informal

self-regulation as a vital part of their development into lifelong learners.

Methods

Setting

This research took place over an 11-month period in the undergraduate medical education

program in the Department of Surgery, at a large, urban Canadian University and its

affiliated teaching hospitals.

Participants

313 medical students enrolled in their third and fourth years of medical training partici-

pated in the study. During their third and fourth years of training (‘the clerkship’), medical

students rotate through different medical specialties (‘rotations’) in six-week periods. We

employed a purposive criterion sampling strategy (Patton 1990), narrowing our recruitment

to include only medical students who had just completed their surgery rotation at each of

the three hospitals affiliated with the undergraduate program in the Department of Surgery.

Data collection

At the end of each six-week surgery rotation, the Department of Surgery traditionally holds

mandatory 45 min debriefing sessions, asking students to discuss their experiences with

their clinical teachers (staff surgeons and residents in the Department of Surgery) and

identify areas of improvement for surgical clerkship rotations. After receiving approval

from the university’s Research Ethics Board, we invited students to voluntarily stay for an

additional 45 min focus group session at the end of this mandatory debriefing session. To

address the primary study objective of understanding informal self-regulated learning,

participants in the focus groups were asked to discuss issues relating to the strategies and

behaviours that they had implemented in order to maximize their educational experience.

In total we conducted 21 focus groups over the 11-month course of the study. While
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qualitative research guidelines suggest that saturation can be achieved after 6-8 sampling

units (Kuzel 1999), because the second objective of our project was to ensure that all

students were provided with the opportunity to participate in this forum, data collection

continued throughout the academic year.

Focus groups were chosen as the method of data collection for two reasons; first, the

debriefing sessions were already an established practice in the Department of Surgery,

offering an opportunity to directly invite all students completing their surgical rotations at

each hospital to participate in our focus group sessions. Second, the use of focus groups

enabled discussion and critical reflection among students who had different experiences in

their rotations across hospitals. In order to foster open discussion, a moderator was chosen

from outside the Department of Surgery and encouraged participants to discuss each

others’ strategies and behaviours without fear of evaluation from within the Department.

With participants’ permission, the focus group sessions were audio-taped.

Data analysis

We conducted a thematic analysis to fulfil our aim of ‘discovering and understanding’

(Merriam 1998) the phenomenon of informal self-regulated learning as it is enacted in the

daily learning activities of third and fourth year medical students. The audio-taped sessions

were transcribed and entered into NVivo qualitative data analysis software to facilitate the

analysis. The thematic structure was developed by the research team through a constant

comparative approach in that preliminary categories were identified by during data collec-

tion, allowing us to iteratively focus on emerging themes in subsequent focus groups and to

purposefully explore negative-case examples. The final data analysis was conducted by one

researcher using a process of relating and grouping the emerging thematic structure through

repeated readings of the focus-group transcripts. The development of themes at every stage

of data analysis was carefully documented and reviewed by the entire research team.

Results

The primary objective of this study was to understand the phenomenon of informal self-

regulated learning as it is enacted in the daily learning activities of third and fourth year

medical students. Our participants described four key learning activities that they engaged

in during their time on the surgical rotation;

• Time Management; ensuring that their time was spent in activities that would optimize

their learning.

• Setting learning objectives; clearly articulating learning objectives for the rotation to

themselves and/or their supervisors on the rotation.

• Defining their role; establishing a recognized role with associated responsibilities while

on the rotation.

• Adhering to an education strategy; maintaining long-term education goals while in the

context of the current rotation.

However, the way students engaged in these learning activities differed greatly. The

thematic analysis revealed three distinct learning approaches that informed our under-

standing of the ways in which informal self-regulated learning is enacted through daily

learning activities: acquiescing to a perceived lack of learning opportunities, choosing from

available learning opportunities and creating new learning opportunities (see Table 1).
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Acquiescing to a lack of learning opportunities

In the context of discussing how to maximize learning opportunities, one approach to

learning was described as acquiescence to a perceived lack of learning opportunities during

the rotation. This approach emphasized the systemic barriers that students felt they

experienced as they sought to use their time on the rotation effectively;

I would like to think that at this level, we are all very proactive learners. I think the

problem is within the system where, no matter how proactive you are, if people are

not willing to take you there, they’re not going to take you there. And you can be as

keen as you want, you can do as much as you want, but what it comes down to is the

fact that we are so low in the bottom of this hierarchy that you can’t help but think

there’s nothing for us to do.

This resulted in participants feeling that the time spent on the rotation did not optimize

their learning;

I just feel anything that I’ve learned in the surgical rotation is on my own time. Going

to the hospital makes me dumber than staying home.

Their perception that spending time in the wards was a waste of learning time was

reflected in unsuccessful attempts to set objectives with their seniors/staff;

I think it was probably one of my biggest mistakes was when my senior asked me

where I was going at the end of the year and I think I said, ‘‘I’m not sure yet but

maybe Family (Medicine)’’. I immediately was dismissed.

As a result, the role participants were forced to play on the rotation was limited and

demoralizing for them;

It’s very demoralizing, because feel like I paid my tuition to learn and not to run

around and look like a monkey when I’m doing it.

Interestingly, this approach to learning was viewed as part of an overarching education

strategy focused on doing whatever necessary on the rotation with the primary aim of

getting a good evaluation;

Read up as much as you can in general surgery before the first day and then when

you’re in the O.R. you can impress your staff by pointing out an anatomy or

answering their questions. And when you’re doing scut work, just keep your mouth

shut and your head to the ground and don’t complain, just do it. Do what you’re told,

do it fast, don’t make mistakes and take any abuses coming to you.

Table 1 Identified student learning approaches and key learning activities

Learning activity Learning approach

Time management Acquiescence to a perceived
lack of learning opportunities

Choosing learning
opportunities

Creating learning
opportunitiesSetting learning objectives

Defining role

Education strategy
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Choosing learning opportunities

The second approach to learning articulated in the data, while still delimited by the

opportunities offered by the rotation, also included an important element of choice that

participants were careful to cultivate in their relationships with residents and staff;

I found it was really important to try very hard not to waste time and I think we all

felt a certain element of obligation to be in certain settings. And in some areas that

was very valuable but it was useful to constantly question whether or not something

was valuable to our education. And I found a lot of the Residents were receptive to

that and if something wasn’t important, I could just ask them, would my time be

better spent in this other setting?

This learning approach was reflected in time management strategies aimed at balancing

time as necessary to fulfil different, imposed learning demands. In doing so, they recog-

nized that their time was not always being used optimally, but accepted this cost as part of

a balanced approach to learning during the rotation;

You need to put in a lot of crappy watching time because you never know when the

good stuff’s going to come up. So if you always take the chance to say, ‘‘we’re just

going to go study for the exam and go and do something else’’, you’re going to miss

out on some of the things that are the most interesting.

Students described a particular focus on good communication in terms of setting

objectives between themselves and their clinical teachers in order for clinical teachers to be

able to provide advice and opportunities to enable optimal learning;

I think it’s important to say you don’t want surgery and relay back to the staff and

say, no, I want to do a lot of clinic time, I want to learn how to read this sort of x-ray

or whatever it is, so that they can tailor your learning experience.

Students’ were able to find learning opportunities within the role prescribed for them

during the rotation;

Just writing orders is definitely a learning experience. So anytime you have the

opportunity to do it I think it’s a good idea to try at least. Sometimes you have to wait

around to make sure that they’re right, you need someone to check them, but I

definitely think you’re going to learn from that.

This approach to learning was epitomized by an education strategy focused on

maintaining a balance between the learning demands of the rotation and the accom-

panying requirements for evaluation. Inherent in this approach was the recognition that

while learning was not optimized at every point in time, overall evaluation outcomes

were of paramount importance. This was conceptualized as a process of strategic

compliance;

I think the goal is to get a good grade and a third of the mark going towards all of

this. And then the other two-thirds is going towards the OSCE and exams. So, you

have to find time to study for that and to learn all the stuff that you want to learn for

surgery. And if that means that some people are staying here until 7:00 pm and just

standing and waiting for things, so for a third of the mark you’re spending most of

your time here and probably not learning as much as you should be.
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Creating learning opportunities

The final approach to learning that we identified in our data was articulated as a purposeful

effort to consistently maximize learning by creating opportunities to learn on the rotation;

I think it’s important to figure out what you want out of a rotation and then go do it.

So, for example, if you want a lot of OR time or experience, then go into the OR and

scrub in. And if you want to do more clinic-based, primary care, then you have to go

do it. But a lot of it I find that you need to self-initiate. No one is going to tell you

where to go.

In enacting this approach to learning, students would allocate their time independently

without external feedback, effectively designing their own learning plan;

Nobody’s going to tell you what your schedule is for the day and what they expect

you to do and where you should be and that you need to take the initiative to go do

stuff. So find stuff to do and find stuff that’s beneficial to your learning because

nobody’s going to tell you.

Setting objectives within this approach was described as an independent activity of

deciding on learning objectives and asking specifically for the opportunity to participate in

what was considered most beneficial at any given point on the rotation;

I believe advocating for yourself is always important, if you were in clinic all day

yesterday and then today they suggest to you, well, why don’t you go to clinic, you

could always ask politely, would there be any opportunity in O.R. because I was in

clinic yesterday?

Interestingly, the student role within this approach to learning was best understood as

that of a ‘team member’;

In the first week it’s good to watch everyone as they communicate with the patient

and see what kinds of questions they’re asking. And then once you feel comfortable

you can say, can I conduct the history and find out how the patient is doing today?

And in the meantime, you can always go and grab the chart and at least be the person

writing the progress note, which is a useful task in finding where to find everything

on the chart and then being able to become efficient at that. Because then you’re

helpful to the group.

Students’ education strategy consisted of a consistent effort to ensure that learning was

maximized at every moment, through strategic positioning;

One thing that comes to mind is for example, on Friday mornings residents had

teaching. So Friday mornings are good if you want to go to the O.R. and be a little

closer to the action because there are usually less residents there. All the juniors

would be gone and usually I would be first assist in an operation on Friday morning.

Discussion

Unlike the formal self-regulated learning interventions in the existing literature, the current

study aimed to systematically investigate how students regulate their own learning on an

informal basis and to provide a forum for clinical clerks to share those activities with their
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peers. The focus group format of the study fulfilled the secondary objective, allowing

students to share their attempts at self-regulated learning in an open forum, free from

administrative control. In addressing the primary objective, three distinct approaches to

informal self-regulated learning were identified. Participants articulated a tendency to

‘acquiesce to a perceived lack of opportunities’, focusing on the systemic and environ-

mental barriers and the hierarchy inherent in the system that impede self-regulation. In

contrast, participants also described having the ability to ‘choose learning opportunities’

once they focused on the balance and communication of different learning needs with the

expectation that some time must be spent on service rather than learning. Finally, par-

ticipants were able to ‘create learning opportunities’ by focusing on their independence and

making an attempt to optimize the amount of learning achieved in all situations.

When the results are interpreted through the lens of self-regulated learning theory, there

are two themes of particular interest that emerge from these data: the notable lack of

critical self-reflection in students’ self-regulated learning activities and the different ways

that the interaction between students and their environment impacted informal self-regu-

lated learning. With respect to the absence of student self-reflection in our results, it has

been argued that within any one instance of self-regulation, three cyclical phases occur:

forethought, volitional control and self-reflection (Zimmerman 2000). The four key

learning activities identified students in our data (Table 1) fall primarily in the phases of

forethought (setting learning objectives, defining their role) and volitional control (time

management, adhering to an education strategy). Strikingly absent is the description of any

self-reflective activity. The apparent failure to close this loop may be attributed to two

sources: the lack of systemic structures that promote reflective activities and students’

inability to utilize self-reflection. A potential explanation for this inability is students’ lack

of education regarding the interplay between personal and environmental factors in daily

practice. Interventions like our focus group sessions may improve this ability by creating a

forum for students to educate each other and share their successful and failed attempts at

self-regulated learning.

Our second theme is identified when we hone in on the patterns of interaction between

students and their environment evident in our results. Social-cognitive theorists suggest

that self-regulated learning involves reciprocal interactions between environmental vari-

ables, personal variables, and behaviour. This ‘triadic reciprocality’ is evident when stu-

dents adaptively change their environment and those changes, in turn, affect perceptions of

personal and behavioural variables (Bandura 1986; Schunk and Zimmerman, 2001).

Consequently, self-regulated learning requires that students fine-tune their responses to the

affordances and constraints in their environment (Evensen et al. 2001). The three learning

approaches articulated in our data highlight the different ways in which students interact

with the environment in the context of informal self-regulated learning.

The ‘acquiescence’ approach suggests that students might have difficulty integrating

environmental and personal variables to reduce cognitive or affective burdens. Conse-

quently, they are unable to shed their identity as ‘student’ and persevere passively in this

role rather than working toward a ‘clinical problem solver’ identity (Evensen et al. 2001).

As a result, their learning goals and activities are dictated by the educational system,

leaving little opportunity to adaptively self-regulate their learning.

In contrast, the ‘choosing’ learning approach suggests that students may also construct

their goals to reduce and/or avoid academic risks (Evensen et al. 2001). While this is

certainly productive within the constraints of a specific clerkship rotation, these goals point

toward a performance orientation, rather than a more globally effective mastery orientation

(Paris et al. 2001). That is, students choose opportunities that will lead to a favourable
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evaluation of their performance on the current rotation, rather than setting goals to enhance

self-competence and a deeper understanding of daily practice. The emphasis on strategic

compliance links well with short-term performance and demonstrates the important bal-

ance between personal goals and environmental constraints. At the same time, however,

the approach does not link well with long-term goals of achieving mastery in the ability to

navigate the clinical context.

The ‘creating’ learning approach approximates what Evensen et al. (2001) identify

as the behaviours of a capitalizing student. Students can take the time to step back and

assess both their own personal learning goals and the affordances in the environment

and adjust their behaviour accordingly. Strategically positioning oneself to be consid-

ered part of the team and to capitalize on personally appropriate learning opportunities

is the hallmark of effective self-regulation (Schunk and Zimmerman 2001). Students are

able to recognize the importance of adapting to their environment and use this

knowledge to achieve specific learning objectives, while also pursuing greater partici-

pation with the clinical community and an identity as a ‘clinical problem solver’

(Evensen et al. 2001).

Implications and future directions

In meeting the primary study objective, we have identified and presented three approaches

to informal self-regulated learning. The data emphasize a view of self-regulated learning

that grows beyond the social-cognitive perspective by considering the situative perspec-

tive, in which external forces and students’ interpretations combine to influence student

behaviour (Evensen et al. 2001). The resulting actions of acquiescing, choosing or creating

learning opportunities are not mutually exclusive personality traits. Rather, all three

approaches can be under-taken by the same individual depending on the learning context.

In some instances, students will choose their own learning activities adaptively. At other

times, they will focus on the environment’s affordances and constraints. Preceptors could

intervene by taking the time to highlight those environmental characteristics directly, or by

guiding the student to the necessary resources. Informal self-regulated learning might

therefore be better conceptualized as a collaborative process in which a ‘more capable

other’ (Vygotsky 1978) helps the student to design their own learning. Brydges et al.

(2010)have recently defined such an approach as directed self-guided learning. In the

clinical context, preceptors can direct students toward a more interactive stance (Evensen

et al. 2001) both in the way that students perceive their personal interaction with the

environment and in the way they interact with more capable others. The best form of

direction notwithstanding, we recommend that future research continue to probe the

directed self-guided learning concept to determine its effectiveness for improving students’

informal self-regulated learning in practice.

Along the same lines, it has been argued that students learn self-regulatory skills by

observing and emulating more capable others (Zimmerman 2000). In the education liter-

ature, the ability to self-regulate learning is described as an advanced skill, yet the current

rotational system seems to expect students to operate at this advanced level immediately

upon entering the clerkship. This approach of placing students ‘in the middle of things’,

may contribute to students’ inability to grow from student observers into competent self-

regulators. The single-institution design of this study is it’s most important limitation

because we cannot generalize our findings to other clinical specialties or to other models of

undergraduate education such as longitudinal clerkships.
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While we started the investigation into informal self-regulation by documenting the

student perspective on their own learning, future studies should address the opinions of

faculty members who are in a position to evaluate the appropriateness of student actions

and shed light on the effect student efforts towards self-direction can have on the rest of the

clinical team (cf. Ginsburg et al. 2010). The identified lack of self-reflection on the part of

participants in this study also suggests a need to promote activities that go beyond a final

debrief, encouraging students to consider their approach to learning long before the clinical

rotation is over. Self-regulated learning is a skill that continues to evolve throughout

education and practice. While it is by definition in the hands of the individual to engage in

self-regulated activities, medical teachers and school systems play an active role in

ensuring that students are equipped to do so.
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