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ABSTRACT

The provision of self-regulated learning (SRL) enhanced feedback on performing clinical skills and making a clinical diagno-
sis recognizes the importance of feedback on the use of key SRL processes. In contrast to the broader concept of self-
directed learning, SRL has a specific focus on the individual learner’s approach to achieve a task, including their planning,
self-monitoring, and future adaptations. The key SRL processes can be identified using structured microanalysis during the
clinical task and feedback to the learner using the tips outlined in this article. It is essential that SRL enhanced feedback is
integrated with best practice on providing feedback to ensure that its potential is achieved.

Introduction

Feedback is an essential aspect of medical education. By pro-
viding information to learners regarding their current per-
formance and how it can be improved, feedback provides an
opportunity for learners to progress (Ende 1983). Despite the
importance of feedback, there is great variability in its effect-
iveness and a review of feedback across a variety of disci-
plines has highlighted that four components are essential:
self, task, process, and self-requlated learning (Hattie and
Timperley 2007). Feedback on the “self” considers the
importance of providing “positive” feedback to maintain
motivation. Feedback on the “task” has a focus on the extent
to which a task was adequately performed, and feedback on
“process” considers what knowledge or skills were used, or
not used, to achieve the task. Feedback on self-regulated
learning (SRL) appears to be an integral component for
effective feedback and considers the self-regulation
approach used by the learner as they perform the task.

There are similarities between self-directed learning (SDL)
and SRL, with both having a focus on developing independ-
ent learners, but SDL is a broader concept that highlights
the importance of freedom of choice compared with SRL's
focus on the individual learner’s approach to achieving a
task (Loyens et al. 2008). There is increasing interest in the
use of SRL in medical education (Sandars and Cleary 2011),
including its importance across a range of clinical perform-
ance situations, such as clinical skills (Cleary and Sandars
2011; Andersen et al. 2017) and making a clinical diagnosis
(Artino et al. 2014; Patel et al. 2015). However, our personal
experience is that feedback on the essential SRL component
is rarely given or discussed in the numerous practical guides
on how to provide feedback on clinical performance.

In this 12 Tips article, we provide practical advice that is
based on our experience of how to provide feedback that
is enhanced with SRL components within the context of
clinical skills and making a clinical diagnosis. Since the
intention of SRL enhanced feedback is to build on the
existing approaches that are used by medical educators, it
is important that current best practice in providing

feedback is also followed, such as that described by
Ramani and Krackov (2012) and is kept in mind while read-
ing these tips. An essential aspect is to ensure that feed-
back is given within a challenging, yet supportive
relationship, between the learner and the educator (Telio
et al. 2015).

Tip 1
Understand the importance of SRL for feedback

SRL is a three-phase cyclical process during which individu-
als proactively plan, self-monitor, and adapt their actions to
ensure that their chosen goals are met (Zimmerman 2000).
There is a forethought phase before any efforts to perform,
which involves goal setting, planning a specific strategy with
a range of techniques to achieve the goal, and the mobiliza-
tion of self-efficacy beliefs. This is followed by a performance
phase in which the learner self-monitors the extent to which
the goal is being achieved by their chosen strategy. During
the third phase of self-evaluation, changes are made to the
chosen strategy to ensure that the goal is achieved; also
self-efficacy beliefs may need to be reinforced and attribu-
tion beliefs be challenged (Zimmerman 2000). High perform-
ers in clinical skills and diagnostic decision making make
greater use of a SRL approach, whereas low performers are
less likely to employ a SRL approach (Cleary and Sandars
2011; Artino et al. 2014). Importantly, learners can be trained
to improve their SRL, and this has been shown to lead to
improvement in their performance (Sitzmann and Ely 2011).
Consequently, feedback on a learners’ SRL, which helps
them to become more self-regulated, is a valuable tool for
educators wanting to provide more meaningful and individ-
ualized feedback (Durning et al. 2011).

Tip 2
Use microanalysis to assess SRL

Providing SRL enhanced feedback requires the identifica-
tion of the SRL approach being used by the learner.
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Research which has used SRL to assess and improve per-
formance has successfully utilized a microanalytic frame-
work to distinguish between high and low performers
(Cleary et al. 2012). Microanalysis adapts the use of “think-
aloud protocols” and real-time observation to assess
learner’'s SRL approach during or immediately after a spe-
cific task, with targeted questions related to the fore-
thought, performance, and self-evaluation phases. This is
advantageous, since it can assess thought processes and
actions taken while the event is still underway rather than
after the event. Consequently, more specific and detailed
feedback can be given to the learner based on their
responses.

The questions should be structured to elicit the key SRL
components within each phase of the SRL cycle. These
components will be discussed in Tips 3-9. Examples of
microanalytic questions and their timing to inform feed-
back are outlined in Tip 10.

Tip 3
Give feedback on self-efficacy and confidence

Self-efficacy is the extent to which an individual feels confi-
dent about whether they can achieve a task (Zimmerman
2000) but also how receptive and responsive they are to
feedback (Dweck and Leggett 1988). For example, an
under-confident learner is less likely to believe in their abil-
ity to improve, whereas an over-confident learner is less
likely to recognize when they have underperformed and
not attribute this to their own skills (Hadwin and Webster
2013). Understanding and correctly identifying and convey-
ing student’s self-efficacy and confidence back to them
will facilitate students in creating their own accurate self-
evaluation of their own performance. Identification of the
learner’s beliefs about their self-efficacy can help the edu-
cator to focus their feedback to ensure that under-confi-
dent or over-confident learners begin to appreciate that
their performance is related to their own skills and not
attribute their performance to luck or other factors outside
of their control. The importance of attribution beliefs is fur-
ther discussed in Tip 8.

Tip 4
Give feedback on goal setting

The goals that the learner sets are fundamental to the per-
formance of a task, whether a clinical skill or making a clin-
ical diagnosis. Learners who set clear and specific goals
before performing a task which are focused on the steps,
procedures, or strategies required to complete the task
have higher levels of performance, and can learn more
effectively from past performances (Cleary and Zimmerman
2001; Cleary and Sandars 2011). In contrast, those who do
not set clear and specific goals are more likely to focus
only on the end outcome of the task. For example, the
goals of a good self-regulated learner preparing to take
blood from a patient would be to “go through the proced-
ure in my head, step by step, before | actually do it ... try
to have a plan of action in my mind”, whereas a poor self-
regulated learner's goal will simply be to take blood
(Cleary and Sandars 2011, p. e371). Feedback should have

a focus on how clear and specific the learner’s goal setting
is and encourage them to set appropriately challenging,
relevant, process focused, and specific goals.

Tip 5
Give feedback on strategic planning

High performing learners engage in strategic planning
before they begin a task, with a range of clearly defined
specific techniques that they believe will lead to successful
achievement of the goal set in response to the task (Cleary
and Zimmerman 2001; Sandars and Cleary 2011). Thinking
in terms of specific strategies or techniques, such as the
detailed procedure of taking a blood sample, auscultation
of the heart or taking a cardiac history, will help learners to
monitor and regulate their progression through the task
and make adaptive changes to keep on track or to improve
in future tasks. Feedback should encourage learners to
“think strategically”, with a clear and specific strategy or
technique that is set before, self-monitored during, and
reflected upon after clinical performance.

Tip 6
Give feedback on self-monitoring

High performing learners are more likely to actively adapt
or change their chosen strategy or technique throughout
the task by using self-monitoring to increase their aware-
ness of their progress towards achieving their intended
goals (Sandars and Cleary 2011). Without developing self-
monitoring, the learner cannot dynamically change their
performance to the demands of a task that is evolving,
such as when there is an unexpected and unusual
physical sign or response to a clinical enquiry question.
Interestingly, structured reflection during the making of
clinical diagnoses appears to improve learners’ diagnostic
competence by fostering the restructuring of their existing
medical knowledge about the diagnosis and associated dis-
eases (Mamede et al. 2012). SRL enhanced feedback should
focus on assessing the learner’s self-monitoring and pro-
vide them with feedback to ensure that this essential com-
ponent of SRL is utilized during their performance.

Tip 7
Give feedback on self-evaluation

Self-evaluation with reflection on performance assists the
learner in creating their own internal SRL feedback so that
they can begin to calibrate and adjust their performance to
the varying demands of a task (Butler and Winne 1995;
Hattie and Timperley 2007). Furthermore, learner self-reflec-
tion prior to feedback may improve how well the feedback
is received (Pelgrim et al. 2013), and reflection after feed-
back may also influence later use of that feedback
(Sargeant et al. 2009). Feedback should incorporate a focus
on encouraging the learner to self-evaluate and reflect on
their performance after the task, both before and after
they have been given feedback. This could include allocat-
ing time for reflection, using a reflective log or asking the
learner direct questions about their reflection and asking
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them to create an action plan based on their reflection and
feedback.

Tip 8
Give feedback on attribution beliefs

Attribution beliefs are the learners’ specific beliefs about
the causes of their performance, with high performers
being more likely to consider that the cause of their per-
formance is controlled by themselves and low performers
being more likely to consider that their performance is
influenced by factors outside of their control (Graham and
Weiner 1996). Such attributions are adaptive since they
enhance learner’s self-efficacy beliefs to improve their per-
formance (Bandura 1997), and will also re-direct learner’s
attention back onto focusing on the strategic planning
required to complete the task (see Tip 5); an effective focus
on strategic planning is key to successful task performance
(Cleary et al. 2006). Feedback should facilitate learners to
recognize their mistakes and attribute them to a strategy
they can modify for future learning and performance,
instead of blaming factors outside of their control that they
cannot modify, such as “the wrong type of patient”
(Sandars and Cleary 2011).

Tip 9
Give feedback on adaptive changes

Adaptive changes to the chosen strategy or techniques
improve the learner's performance and are dependent
on having strategic attribution beliefs (Kitsantas and
Zimmerman 2002). These individuals are more likely to rec-
ognize the need for adaptive changes to the strategy
employed during or after the task. Learners who make stra-
tegic attributions are more likely to make strategic adaptive
changes and to modify their strategy in future tasks (Cleary
et al. 2006; Sandars and Cleary 2011). Ultimately, these
learners are more likely to be able to adjust their approach
during real time tasks in order to improve their perform-
ance. Feedback should encourage learners to make adaptive
changes to their chosen strategy after poor performance.

Tip 10
Provide SRL feedback as a coherent whole

Tips 3-9 highlight feedback around the important compo-
nents of the SRL process. The components are inter-
dependent and an essential skill for the educator is the
integration into a coherent whole. Table 1 illustrates how
SRL enhanced feedback on making a diagnosis can be pro-
vided and aligned with key SRL processes using the timing
of relevant focused questions. It is important to note that
the microanalytic questions do need to be tailored to the
specific task at hand.

Tip 11
Overcoming educators’ learning curve

Initially, educators may find that providing SRL enhanced
feedback is time consuming but we have found that

educators can begin to quickly adapt the SRL questions to
their usual feedback approach through repeated practice.
One dilemma educators may face is the identification of
the learner's self-efficacy, goal setting, planning, and self-
monitoring before and during a real-life encounter with a
patient in a clinical setting. It is not always appropriate to
interrupt a clinical task when a patient is present in order
to ask the learner a question. Our experience suggests that
this can be overcome by the learner writing down the
answers to the pre-performance questions before the clin-
ical encounter or by the educator asking the questions
immediately after the encounter.

Tip 12
Always give your usual feedback

It is essential that feedback on SRL is provided within cur-
rent “best practice” and with feedback on the self, task,
and process components which are required for effective
feedback. This integrated approach to feedback is the key
feature of SRL enhanced feedback. Feedback given to a
learner should be nonjudgmental towards that learner as
an individual (not influenced by personal feelings toward
the learner), reinforce positive actions, guide future practice
by identifying areas for improvement (Gigante et al. 2011),
and be negotiated between the educator and the learner
(Telio et al. 2015). The previous 12 Tips articles by Ramani
and Krackov (2012) and van der Leeuw and Slootweg
(2013) offer useful advice in providing “best practice” feed-
back. In the context of feedback on clinical skills or making
a clinical diagnosis, specific information on technique, such
as correct placement of the needle for taking blood or
stethoscope on the chest for auscultation of the heart, or
factual information, such as the multiple causes of short-
ness of breath, is likely to be required also.

Conclusions

The provision of SRL enhanced feedback requires identifica-
tion of the key SRL processes but this needs to be inte-
grated with best practice for giving feedback. We consider
that SRL enhanced feedback offers an essential opportunity
to improve the effectiveness of feedback on clinical skills
and making a clinical diagnosis. In addition, SRL enhanced
feedback can develop the essential SRL skills required for
self-directed and life-long learning.
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