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Abstract: There is increasing interest in the importance of Self-Regulated Lear-
ning for the improvement of academic and clinical performance. Self-Regulated
Learning is a dynamic and cyclical metacognitive process that coordinates an
individual's skill (techniques) and will (motivation) to achieve a clearly defined
task. There are differences in key Self-Regulated Learning processes between
high and low performers, especially goal setting and self-monitoring. Formative
feedback on the use of key Self-Regulated Learning processes, which can be
identified using microanalysis before, during and after an individual performs a
specific task, can lead to improved performance. There is increasing awareness
of the importance of both the social and educational environment on the use of
Self-Regulated Learning, including the essential influence of the teacher.
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Resumo: O interesse sobre a importancia da aprendizagem autorregulada
para o desempenho académico e clinico vem aumentando. A aprendizagem
autorregulada € um processo cognitivo dinamico e ciclico que integra a habili-
dade e motivacao do aluno para realizar uma tarefa definida. Existem diferencas
importantes para o processo da aprendizagem autorregulada para alunos de
baixo e alto desempenho, especialmente em relacao ao estabelecimento de
metas e ao automonitoramento. Feedback formativo nos processos chaves da
aprendizagem autorregulada pode ser identificada utilizando a microanalise,
antes, durante e depois da realizacao uma tarefa especifica pode melhorar o
desempenho. Ainda, existe um aumento na percepg¢ao da importancia da apren-
dizagem autorregulada tanto no ambiente social quanto educacional, incluindo
a importancia do professor.
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INTRODUCTION

Over the last twenty years there has been increasing interest in the use
of Self Regulated Learning (SRL) over the broad spectrum of education,
from young children to life-long learning. This trend has also occurred in
medical education, with increasing interest in SRL and its major influence on
both academic and clinical performance. This article will provide a practical
introduction for all medical educators who are interested in applying SRL
to understand and improve academic and clinical performance. Essential
features of the article include critical discussions about what is SRL, the
importance of SRL for improving academic and clinical performance,
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how to effectively provide interventions that use
SRL, and the future directions for using SRL in
medical education.

What is Self-Regulated Learning?

The effective performance of any task,
academic or clinical, requires a constant dynamic
and cyclical adjustment of both skilland will to the
demands of the task [1]. The skillis the technique
required to achieve the task, such as the stages
of mathematical problem solving for an academic
task or the various steps in the examination of
the cardiovascular system for a clinical task. The
willis the important internal motivational aspect
of performance that ensures that the individual
can fully mobilise their thoughts and energy to
engage with the task. Most educational theories,
and educational interventions, have a focus on
only these two aspects of performance but the
successful achievement of the task requires an
individual to have an overall mental picture of an
optimum performance, with a dynamic process
that constantly fine tunes their skill and will to
achieve the task. This process of fine tuning,
that consists of monitoring and adjustment of
performance, has been called metacognition [2].
Metacognition is central to SRL, with the constant
and cyclical self-monitoring and self-regulation
of performance to ensure that the skill and will
being employed by the individual are optimal for
achieving the task. An internal feedback loop is
established by the individual to effectively achieve
the task and this process is similar to the well-
known physiological homeostasis model.

There are several models of SRL but they
all share many common features, especially
the recognition that metacognition is central to
effective performance [3]. The model described
by Zimmerman has been widely adopted in both
generaland medical education to understand and
improve both academic and clinical performance
[4]. In Zimmerman's process model of SRL, there
are three main phases of a performance to achieve
a specific task:

- Before performance: the individual sets
a specific goal based on the specific
task to be achieved, selects an appro-
priate technique to achieve this goal
(skill) and motivates themselves using
self-efficacy beliefs (will). Self-efficacy
beliefs are the extent to which an indi-
vidual considers that they can achieve
a specific goal.

- During performance: the individual
constantly self-monitors their perfor-
mance to ensure that the chosen te-
chnique (skill) and motivation (will) is
appropriate to achieve the task.

- After performance: the individual self-
-regulates their performance by making
adaptive changes to their technique
(skill) and motivation (will) to ensure that
their performance will achieve the task.
An important aspect in this phase are
the attribution beliefs that the individual
has about the reasons for being succes-
sful, and unsuccessful, in achieving the
desired task.

There is often an interchangeable use of the
terms Self-Directed Learning (SDL) and SRL and
this can lead to confusion by medical educators
but there are some important differences [5].
SDL has its origins in adult learning theory, with
a general focus on lifelong learning and the
individual's internal motivation to the performance
and achievement of a wide variety of different
tasks. This is in contrast to SRL, which has its
focus on an individual's performance to achieve
a specific task. An individual that has high SDL
will need to be effective in SRL. However, an
individual who consistently uses a variety of key
SRL processes when successfully responding to a
range of different of tasks may not show high SDL
since their response is only to factors that impose
external motivation, such as an assessment.

The importance of Self-Regulated
Learning for performance

Research across a wide variety of academic and
clinical performance scenarios has consistently
shown differences in key SRL processes between
individuals that are successful, and unsuccessful,
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in performing the different tasks [6] [7] [8]. These
tasks range from learning biomedical sciences
and maximising learning in clinical settings to
performing clinical reasoning and procedural
skills. The main differences appear to be in the
extent to which an individual sets clear and specific
goals at the beginning of a performance and also
the extent to which the individual constantly
self-monitors their performance. Successful
achievement of a task requires setting clear and
specific goals with attribution beliefs that focus on
factors that can be controlled by the individual,
such as the choice of technique. In contrast,
unsuccessful achievement of a task is associated
with the setting of vague goals and the attribution
of lack of success to factors outside individual
control, such as bad luck. Self-monitoring of
performance is essential to make the dynamic and
cyclical adaptive self-regulation changes to the
choice of technique and to maintain motivation
through positive self-efficacy beliefs.

Using Self-Regulated Learning
interventions to improve performance

An important reactive approach to develop key
SRL processes to improve academic and clinical
performance is formative feedback on the use of
these processes during a performance to achieve
a specific task. In a review of effective formative
feedback interventions, Hattie and Timperley
highlight the additional importance of feedback
on an individual's use of key SRL processes in
combination with the more frequently provided
feedback on the achievement of the task
and the specific use of factors related to skill
(technique) and will (motivation) [9l. Effective
formative feedback interventions focus on the
initial identification of the range of factors that
an individual is both successfully employing,
and not employing, to achieve the task. After
the initial identification, the individual can be
informed about the changes required in the
various factors to ensure successful completion.
The long term impact of formative feedback
on performance will only be achieved if the
individual has the opportunity to integrate and

embed their use of new factors, including key
SRL processes, into future performances. This
embedding phase of formative feedback can be
provided using deliberate practice and coaching
support from a medical educator. The combined
formative feedback approach has been called
SRL-enhanced feedback [101].

Formative feedback on the use of key SRL
processes requires the initial identification of
the extent to which an individual uses these
processes during a performance. An essential
consideration for the identification of key SRL
processes is that these processes are related to
a specific task, which is delineated by a clearly
defined length of time [11]. The length of time
over which key SRL processes are employed by
an individual can be short, such the few minutes
required to complete a mathematical problem or
insert a venous cannula.

Identification of the use of key SRL processes
over a short and specific task is easily performed
using SRL microanalysis, which uses a modified
talk-aloud protocol of a series of questions that
are asked by the educator both before, during
and after performing the task [10]. Examples of
these questions in relation to the phases of SRL
when inserting a venous cannula are:

- Before performance: ‘Do you have a
particular plan or approach that you
will use to insert the cannula?” This
question identifies the extent to which
the individual has a clear goal but also
identifies both the skill (technique) and
will (motivational self-efficacy beliefs)
that are going to used be by the indivi-
dual to achieve the task.

- During performance: ‘Is your approach
going as expected?" This question iden-
tifies the extent to which the individual
is self-monitoring their performance. It
is only by self-awareness of whether
the desired taskis likely to be achieved
or not that adaptive changes in both
skill (technique) and will (motivational
self-efficacy beliefs) can be made by
the individual.
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- After performance: “Do you need to
make any changes in the way that you
will insert the cannula?" This question
identifies the extent to which the indi-
vidual will make adaptive changes to
their future performance.

Further description and discussion of the range
of different questions that can be asked using a SRL
microanalysis of a clearly defined task and how the
answers can be used to provide formative feedback
is provided in a highly practical article by Leggett,
Sandars and Roberts [10]. The SRL microanalysis
approach can also be used for the identification
and formative feedback of key SRL processes used
during a task that has a longer duration, such as
the management of an acutely ill patient, but this
requires the performance of the task to be broken
down into a series of clearly defined sub-tasks.

Other methods can be used to identify key
SRL processes for the provision of formative
feedback, such as structured interviews or
questionnaires after a task has been performed,
but these are prone to recall bias and can lead
to disagreements between learners and their
tutors who are providing feedback [4] . Also,
structured interviews or questionnaires are often
used to identify the use of key SRL processes
by an individual performing a task over a longer
period of time, such as an academic module or a
whole clinical attachment. These methods identify
a general application of key SRL processes by
an individual but the findings may not closely
correlate with the more situational use of key SRL
processes identified when approaching a range
of different specific tasks [12].

The attention of formative feedback on key
SRL processes can have an enabling effect on
individuals since the focus is on specific processes
that an individual is doing, or not doing, and that
performance is related to the appropriate use
of these processes. This is in contrast to many
feedback interactions that appear to focus on
the perceived attributes of the individual, such
as mental ability, leading to blame and lack of
motivation in the individual.

Proactive development of key SRL processes

can be provided by direct instruction, especially
as an integral component of ‘learning to learn’
courses [13]. An example is the Pause 2 Learn
approach which uses an initial questionnaire to
stimulate self-reflection on the individual's use of
key SRL processes across several recent tasks and
this is followed by targeted group and individual
development of key SRL skills [14].

An interesting and important research finding
for busy medical educators is that instruction and
development of only one key SRL process can
be effective for improving performance [15], with
examples that include goal setting for learning in
clinical environments and self-monitoring using
calibration workbooks for learning biomedical
science [8] [16]. However, the full potential of
formative feedback on key SRL processes willonly be
achieved ifitis provided as SRL enhanced feedback,
with integration of feedback on the achievement of
the task and the specific use of factors related to
skill (technique) and will (motivation).

Future directions for Self-Regulated
Learning in medical education

Research suggests that there is low correlation
between measures of an individual's use of
some key SRL processes as identified by SRL
microanalysis of a specific task compared with
self-reported recall after the performance of the
same task. However, there appears to be good
correlation with the key SRL process of self-
monitoring [171. This important finding highlights
the importance of metacognition to inform
medical educators about how to identify and
develop SRL in their learners.

SRL -enhanced feedback, that integrates
external feedback on the use of key SRL processes
(Which can be identified by microanalysis) with other
important factors of a performance (skilland will),
has potential for wider application within medical
education for both academic and clinical situations.
However, the potentialis likely to be limited unless
medical educators develop and implement not
only their formative feedback approach to include
SRL -enhanced feedback but to also to ensure
that their overall approach to providing formative



Self-Regulated Learning: the essential factor for understanding and improving academic and clinical performance

John Sandars

5/6

feedback is congruent with best practice.

The use of key SRL processes by an individual
appears to be highly situational, being associated
with both a specific task and their performance
within a wider social and educational environment.
There is increasing interest in the importance
of co-regulation of the performance to achieve
a specific task, with a group of individuals
collaboratively using key SRL processes to
achieve a common task [18]. This social aspect
of SRL has important implications for developing
teams, with new observational methods being
required to identify how individuals contribute to
the effectiveness of performing a specific task.
There is an exciting potential for developing
particular team members to become 'SRL
coaches' who can provide dynamic external
feedback during a complex clinical performance.

The educational environment, which includes
the teaching and assessment approaches, has
an important influence on both the immediate
and long-term use of SRL by an individual [19].
Both approaches should be aligned to ensure
that the key SRL processes are developed and
assessed by the medical educator, with a focus
on the formative feedback on the individual's
use of key SRL processes. The aim of external
feedback is to help the individual to enhance
their internal self-feedback approach. Research
into the remediation of struggling students has
highlighted the importance of developing and
internalising key SRL processes for long-term
impact on performance [20]. Many approaches to
remediation only focus on developing a particular
skill, or technique, to achieve the short-term task
of passing the next assessment. However, effective
learners need to develop the key SRL processes
to coordinate a variety of skills to meet the
demands of future different tasks and this requires
opportunities for deliberate and repeated practice
to ensure external feedback becomes internalised
to provide the essentialinternal feedback system
that has a focus key SRL processes.

Conclusion

The increasing interest in the use of Self
Regulated Learning (SRL) to understand and
improve performance in both general and medical
education has led to increasing awareness of its
potential, especially when formative feedback
is provided that integrates feedback on the use
of key SRL processes with the other factors
of task completion and use of skill and will.
There are several important areas for future
development and research in the use of SRL in
medical education, including the co-regulation of
performance and embedding the various facets
of SRL across the curriculum, from basic medical
education to postgraduate medical education
and continuing medical education.
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