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A Best Evidence in Medical Education Systematic Review to determine the
most effective teaching methods that develop reflection in medical students

Abstract

Introduction: Reflection is thought to be an essential skill for physicians. Although much has
been written about it, there is little concurrence about how to best teach reflection in medical
education. The aim of this review was to determine: i) which educational interventions are
being used to develop reflection, ii) how is reflection being assessed, and iii) what are the
most effective interventions.

Methods: Inclusion criteria comprised: i) undergraduate medical students, ii) a teaching
intervention to develop reflection, and iii) assessment of the intervention. A review protocol
was developed and nine databases were searched. Screening, data extraction and analysis
procedures were performed in duplicate. Due to the heterogeneity of studies a narrative
synthesis approach was performed for the study analysis.

Results: Twenty-eight studies met the inclusion criteria. The interventions in these studies
had at least of two of the following components related to reflection: i) introduction, ii)
trigger, iii) writing, iv) guidelines, v) small group discussion, vi) tutor and vii) feedback.
Three validated rubrics were used to assess reflective writing in these studies.

Conclusion: The strongest evidence from studies in this review indicates that guidelines for,
and feedback on, reflective writing improve student reflection.

Practice Points

e There is a great deal of heterogeneity in the type of interventions and study designs
for teaching reflection to medical students

e Interventions had at least two of the following components: i) introduction, ii) trigger,
i) writing, iv) guidelines, v) small group discussion, vi) tutor and vii) feedback

e The strongest evidence indicated guidelines for, and feedback on, reflective writing
improved student reflection

e Three rubrics used to assess reflective writing in these studies were validated: i)
Reflect Ability Rubric (RAR), ii) Groningen Reflection Ability Scale (GRAS) and iii)
Reflection Evaluation for Enhanced Competencies Tool (REFLECT)

e A future systematic review concentrating on the validity and reliability of available
tools to assess reflection is needed

Keywords: reflection, undergraduate medical students, medical education, learning,
assessment
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Introduction

Reflection has become a widespread topic of discussion amongst medical educators over the
past decade and the literature relating to methods of teaching reflection has grown
accordingly (Nelson and Purkis 2004; Walk et al. 2009; Murdoch-Eaton et al. 2014).
Reflection is thought to be an essential skill for competent healthcare professionals who are
working with increasingly complex patients in correspondingly complex healthcare systems
(Epstein 2008). As a result, evidence of reflective practice is becoming part of licensing and
revalidation processes (College of Family Physicians of Canada. Maintenance of Proficiency
Credits. Understanding Mainpro-C Credits ; General Medical Council. Supporting
Information for Appraisal and Revalidation 2012 ; Stanford School of Medicine, Graduate
Medical Education, Core Competencies). Despite this emphasis, however, there is little
concurrence about how to best teach reflection.

Reflection is a complex construct and subsequently one of the challenges in this area has
been lack of consensus around its definition. However, a recent systematic review of the
literature by Nguyen et al established five core components and two extrinsic elements to
reflection (Nguyen et al. 2014). In their operational definition they outline the five core
components as follows:

“Reflection is the process of engaging the self (S) in attentive, critical, exploratory

and iterative (ACEI) interactions with one's thoughts and actions (TA), and their
underlying conceptual frame (CF), with a view to changing them and a view on the change
itself (VC).”

In their conceptual model of reflection, they add to the five core components by describing
the two extrinsic elements that impact reflection, the trigger and the context. This definition
distinguishes reflection from other thinking processes and illuminates the extrinsic elements
that inform and refine instances of reflection.

This process of exploring one’s thoughts and actions as described in this definition has been
seen by educators to have many benefits. Reflection can complement experiential learning by
helping to identify learning needs, therefore leading to clinical competence (Shon 1983; Boud
et al. 1985). New knowledge can be integrated with previous knowledge in this process.
Professionalism can also be enhanced through reflection on personal beliefs, attitudes, values
and needs and through self-regulation and monitoring (Bandura 1986; Epstein 1999).

There is increasing evidence to support the use of reflection throughout medical training. For
example, higher scores on the Reflection in Learning scale and in reflection self-efficacy
were linked to better academic performance in second year medical students (Sobral 2001).
Similarly, reflection and re-visitation improved clinical performance with standardized
patients in third year medical students in a study by Blatt et al. (2007). Internal medicine
residents, studied by Mamedes et al. (2008), were more accurate when diagnosing complex,



unusual cases if they were practicing reflection. Finally Toy et al. (2009) found that residents
were more likely to achieve their rotation goals when using reflective practice.

Evidence for the use of reflection is increasing and reflection is now considered by many to
be an essential aspect of lifelong learning (Menard and Ratnapalan 2013). Reflection is
becoming a core clinical skill in undergraduate medical curricula, as exemplified by the
recommendations from the Association of American Medical Colleges (Association

of American Medical Colleges, Recommendations For Clinical Skills Curricula For
Undergraduate Medical Education). Internationally, the structure of continuing professional
development in medicine is also placing an increased emphasis on reflection skills. For
example, the College of Family Physicians in Canada and the General Medical Council in the
United Kingdom (UK) now require doctors to produce evidence of reflection as part of their
licence renewal process (College of Family Physicians of Canada. Maintenance of
Proficiency Credits. Understanding Mainpro-C Credits; General Medical Council. Supporting
Information for Appraisal and Revalidation 2012, Cutrer et al. 2017).

Despite the fact that reflection is now being used for licensing renewal there is no clear
consensus in the literature about what methods are effective for teaching reflection. A
systematic review investigating reflection and reflective practice in health professional
education from 2009 found only ten studies in the literature which investigated the
development of reflective thinking or the contextual influences which facilitated or deterred
the development of reflection skills (Mann et al. 2009). A scoping literature search
undertaken for this work highlighted that there has been a substantial increase in studies
examining reflection since this last systematic review.

The aim of this review was to determine: i) which educational interventions are currently
being used to facilitate the development of reflection, ii) how is reflection being assessed, and
iii) what are the most effective interventions. Secondary research questions were also set to
provide some context as to how reflection is currently being taught. These included: i) where
in the curriculum are such interventions offered or recommended, ii) which faculty are
generally responsible or endorsed for introducing such interventions, and iii) what are the
barriers to using these interventions.

Review methodology

The purpose of this review was to both understand the landscape of current practice and to
consider effectiveness therefore it was based on both a constructivist and a positivist
paradigm. A search to capture the full breadth of teaching practices was also expected to
result in a heterogeneous group of articles. Consequently, both a systematic review and
narrative synthesis of the literature was conducted to address the research questions.

The study methods followed a BEME-approved study protocol. The review is reported here
in accordance with the STORIES guidelines for healthcare education evidence synthesis



(Gordon et al. 2014). These guidelines were developed through a review of existing guidance
in the literature and a modified Delphi process to offer a guide for reporting evidence
synthesis in health education.

Types of interventions
As this is an exploratory review, intervention types were not predefined.
Types of participants

This review was aimed at understanding how reflection is being taught to undergraduate
medical students at any point in the undergraduate curriculum. The undergraduate curriculum
ranges from four to six years around the world.

Types of studies

Quantitative (systematic reviews, randomised and nonrandomised control trials, cohort
studies, cross-sectional studies, case control studies), case reports, descriptive studies, theses,
qualitative and mixed studies were included in this review.

Types of outcome measures

Educational outcomes of the included papers were assessed using the Kirkpatrick’s
framework for educational outcomes adapted by Steinert et al. (2006). This version includes
Barr’s adaptations for medical education research and Steinert’s subdivision of the original
Level 3 into self-reported (3a) and observable (3b) changes in behaviour (Barr et al. 2000;
Kirkpatrick and Kirkpatrick 2006; Steinert et al. 2006). See Table 1. Although, there are
criticisms of the usefulness of Kirkpatrick’s framework in medical education research, it has
been used in many BEME reviews and has been widely used in other non-BEME medical
education reviews (Steinert et al. 2006; Yardley and Dornan 2012).

Insert Table 1 Kirkpatrick Framework
Search Strategies

Several members of the review group had experience evaluating reflective writing and
developing methods to teach reflection. This was helpful, during the preliminary scoping
search, to determine whether the breadth and depth of teaching in reflection was being
adequately captured. Appendix 1 lists a sample search string used for Pubmed.

The initial pilot search was conducted in 2015 in Pubmed and resulted in 3806 articles being
retrieved. Search strings were adapted to capture the most pertinent articles. The review team
agreed that the resulting search comprehensively captured relevant literature. Inclusion and
exclusion criteria were further refined by discussing articles that reviewers found difficult to
designate.

Databases were chosen to capture all possible interventions supporting reflection in medical
education. The search strategy was designed with the assistance of two expert Medical



Education librarians. The search string was standardised and set to err on the side of
maximising inclusivity without producing an unreasonable number of abstracts to review. The
following databases were chosen for the search: Medline, Embase, ERIC, psychinfo, BEME
published reviews, Cochrane, DARE, Web of Science and Scopus. The search period listed
was not time limited in order to maximise inclusivity. The search was run on March 2, 2017.

Searches run in Google scholar were bringing up material that was too broad due to multiple
meanings for reflection. Therefore, it was decided not to search further in the grey literature.
However, BEME and Cochrane data bases were searched. In addition, reference lists from all
papers were examined with respect to inclusion criteria. Any relevant papers that were
identified were compared with the initial search results and added if they were not included in
the initial search.

Inclusion/exclusion criteria
The following criteria were used to select articles for this review:

Population: Undergraduate medical students, however, if study subjects were inter-
professional, studies were included if medical students were part of the group targeted for the
intervention.

Intervention type: The study intervention had to involve a method of developing students’
reflective skills, even if this was not the sole focus.

Assessment: The intervention regarding reflection needed to be assessed. Articles with limited
description of the educational intervention or limited assessments were included if they
provided answers to some of the secondary questions of the study.

Study type: Qualitative, quantitative and mixed methods studies were included.

Exclusion criteria: Studies focusing on reflection in professions other than medicine or on
medical postgraduates, rather than undergraduates, were excluded. As the focus of the review
was to ascertain which interventions have been shown to be effective for developing reflective
skills in these students, viewpoint, editorial, opinion and descriptive papers were excluded.
Dissertations and theses were included.

Language and country: Articles were not excluded due to language or country where
intervention took place.

Date of review: Articles were not excluded due to publication date as there has not been a
review specifically for undergraduate medical students in this area.

Screening and Review of Abstracts



Four team members (MdP, SD, ES and JU) independently assessed abstracts identified in the
initial searches for eligibility of full text reviewing using Covidence software (Covidence
2018). To ensure that coding was consistent, team members discussed and compared a selected
sample. A fifth team member (EW) reviewed articles that other team members were unsure
whether to include, and made a determination around eligibility. Team members then reviewed
each other’s articles ensuring that two independent reviewers agreed that each article was
suitable for inclusion. Abstracts were excluded at this stage if they were not relevant to the
topic, and a new EndNote library was created for eligible articles only (EndNote 2013). An
EndNote library of the total bibliography of abstracts was retained for reference and the
Covidence file indicated which studies had been excluded.

Data extraction

Full text papers were acquired for articles that met the inclusion criteria. These papers were
then again reviewed for inclusion in the final data extraction by five authors independently in
order to ensure relevancy.

Using a similar method described in protocols for BEME reviews, five study authors
independently reviewed included articles using a modified BEME Coding sheet which was
adapted and developed following the initial pilot to ensure comprehensiveness of the tool.
Reviewer’s data extraction was validated for accuracy by providing 20% of coded papers to a
moderator (T.P.) to assess for inter-rater reliability. A kappa of 0.8 indicates strong
agreement with reliability of data falling between 64-81% (McHugh 2012). Any
disagreements were discussed between two reviewers and if they were unable to agree,
moderation was sought from a third member to reach consensus.

Appraisal of studies

Studies using quantitative measures were appraised using criteria developed by Buckley in
their 2009 BEME review (Buckley et al. 2009) and further developed by Barrett in their 2016
BEME review (Barrett et al. 2016). Each criterion was independently marked as “met,”
“unmet,” or “unclear.” Seven of these 11 quality indicators needed to be met by the study to
be deemed of high quality. The ethical aspect of these criteria were further developed by
Barrett in their BEME review and this additional criterion was also evaluated in the
quantitative studies (Barrett et al. 2016). Studies using qualitative measures were appraised
using the Critical Appraisal Skills Program (CASP) as this has also been used in other BEME
reviews (Critical Appraisal Skills Program (CASP)). Each quality indicator for the CASP
score was answered as “yes” “no” or “can’t tell” to appraise each study. Finally, the overall
methodological strength of studies was then graded using the coding form “Strength of
Findings” model as done in other BEME reviews (Buckley et al. 2009). In this model grade
one indicates ‘no conclusions can be drawn’, whereas grade five indicates ‘results are
unequivocal’. Finally, the reviewer’s overall impression was rated as either poor, acceptable,



good or excellent. Synthesis of studies incorporated discussion of methodological quality to
address the issue of weaknesses in some of the studies with poor methodologies.

Data synthesis

The study designs for assessing educational interventions to teach reflection were very
heterogeneous and as a result a meta-analysis of quantitative studies was not possible. There
were a wide range of interventions and varied interpretations of the definition of reflection.
Therefore, the studies identified were approached with a narrative synthesis to accommodate
this diversity (Pope et al. 2006). Studies were initially grouped into qualitative and quantitative
studies for analysis. As themes emerged, studies were grouped accordingly for further
synthesis. Using their professional judgment reviewers assessed the contribution of a given
study in answering the review research question, ‘How can reflection be taught?’ looking at
studies in a holistic manner. Reviewers also noted the conceptual, theoretical, or
methodological basis for any teaching method described, and the quality and appropriateness
of the study. The aim of the synthesis was to provide educators with an improved understanding
for selecting appropriate methods to teach reflection to undergraduate medical students, as well
as the current state of the teaching of reflection in undergraduate medical education.

Results
Selection of papers

Database searching identified 8047 references on reflection in medical education, of which
2943 were duplicates, leaving 5104 articles for initial screening. After initial screening 4895
articles were excluded, leaving 209 articles to review. Full text articles were obtained and of
these 28 were eligible for synthesis of evidence on interventions to teach reflection in medical
education. No study was excluded on the basis of quality throughout this process;
methodological quality was evaluated following agreement on the final included set of
articles. Figure 1 presents the flow diagram through the review process, indicating numbers
of articles reviewed and retained at each stage.

Insert Figure 1 — PRISMA Diagram

Regarding data extraction, agreement was found to be within an acceptable range (kappa of
0.80).

Overview

The 28 core journal articles were published between 2005 and 2017. There were 13
qualitative studies, 11 quantitative studies and four studies using mixed methods. Two
authors had two studies included in the synthesis (Aronson et al. 2011; Aronson et al. 2012;
Lutz et al. 2013; Lutz et al. 2016). The majority of studies (n=13) took place in the USA. By
continent, 15 studies came from North America, six from Europe, five from Asia, one from



Australia, and one from Africa. The three tables below summarize the studies by
methodological approach (Table 2 Quantitative studies, Table 3 Qualitative studies and Table
4 Mixed methods).

Insert Table 2 — Quantitative studies grouped by level of evidence
Insert Table 3 — Qualitative studies

Insert Table 4 - Mixed method studies

Context

Twenty interventions took place during the clinical years of undergraduate medical school
and eight took place in the preclinical years. Some of the interventions in the clinical years
occurred while students covered several rotations, others were specific to a clinical
attachment. Of these, four were during the medical rotation, three in obstetrics and
gynaecology, two in paediatrics, one in primary care and two were in community placements.
Some of the interventions were associated with specific courses or modules. Two
interventions were part of humanities courses. Other courses associated with interventions
included professionalism, communication skills, clinical skills, physical diagnosis, anatomy
and research. In ten of the studies the intervention was either an elective or part of a pilot
project and not associated with the core curriculum.

In seven studies, it was unclear which faculty members were involved in the intervention.
The faculty of medicine was involved in eleven of the interventions, general practice was
involved in three, paediatrics in two. Obstetrics and gynaecology, radiology, anatomy and
primary care faculty were each involved in one intervention.

The length of the intervention and the number of teaching hours ranged greatly between
studies. The length of the intervention ranged from four weeks to three years. The number
of teaching hours was sometimes difficult to ascertain but ranged from approximately one
hour to 12 hours.

Interventions

The interventions were heterogeneous and each had at least two of the following components
related to reflection: i) introduction, ii) trigger, iii) writing, iv) guidelines, v) small group
discussion, vi) tutor and vii) feedback. Triggers (n=23) and writing (n=22) were the most
common components used in interventions. Analysis of intervention components was based
solely on information provided in the studies.

Introduction (n=9)

Introductions ranged from simply providing a definition of reflection to two hours of lecture
material on the reflective process. Providing a definition or simple instruction was done in
two studies. Verbal information on reflection or the course was provided in three studies.
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Two studies held extensive interactive sessions. Introductions may have been present in other
studies but were not explicitly described.

Trigger (n=23)

The most common trigger for reflection was a clinical experience (n=14). Some reflections
were initiated as part of a clinical rotation, while in others a specific clinical interaction was
organized for the intervention. Other triggers included writing prompts (n=4), subject matter
related to professionalism (n=3) or literature (n=2), research experiences (n=1), a virtual
patient (n=1) and a test for bias (n=1).

Writing (n=22)

Writing was described as a reflective assignment or essay in ten, a portfolio in three and a
journal in two of the studies. For six of the interventions writing was done online. Five of
these were in either a blog or discussion forum format. The sixth involved writing small
reflections at points during a virtual patient interaction. In six of these interventions students
only wrote one reflection. Two to 15 reflection accounts were required from students in other
interventions.

Guidelines (n=12)

Guidelines were described by some more broadly, as prompting questions or templates, while
others gave specifics of the questions used. Four examples of specific guidelines that were
used are: Learning from your Experiences as a Professional (LEaP) guidelines (Aronson et al
2011), Narrative Reflection Tool (Peterkin et al 2012), Gibbs cycle (Gibbs 1988) and Critical
Incident Technique format (Flanagan 1954).

Small Group Discussion (n=17)

The size of small groups ranged from three to ten students. In seven of these studies group
function was guided by a specific method including Balint (n=2), Learner Centred approach
(n=2), Check-in Peer support (n=1), Brookfield steps of reflection (n=1) and Clinical
reflection training (n=1). The focus of the group discussions included: i) experiences with
patients (n=6), ii) building skills in reflection (n=5), or iii) specific topics; professionalism
(n=1) mind-body skills (n=1), managing bias (n=1), learning goals (n=1) and research (n=1).
In two studies the small groups operated as online discussion forums. In one study the
groups were peer led.

Tutor (n=20)

The role of the tutor varied a great deal and was sometimes described as a facilitator or as a
mentor. The role of the tutor ranged from overseeing to providing feedback and from
facilitating to counselling. Interaction between students and tutors happened online, in
groups and one-on-one. In some studies tutors engaged once in the intervention and in others
engagement occurred several times during the intervention.

Feedback (n=17)
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In most of these studies it was not entirely clear what the nature of the feedback was and
whether it related directly to the reflective process. Feedback was generally provided by the
tutor but in some studies feedback also came from peers (n=7). Feedback was either face to
face, written or online. In nine studies there was some indication that tutors or peers were
given some training or guidelines on how to provide feedback. None of the studies described
using a specific rubric but Aronson et al (2012) did describe a protocol they used for
feedback.

Table 5, below, portrays the different components present in each study.
Insert Table 5 — Intervention components
Barriers

In 12 studies barriers to interventions were discussed. Both student and tutor resistance were
mentioned and some of this related to the additional burden of a reflection intervention in an
already full curriculum. Timelines to complete interventions and for students to submit
assignments were also seen as a challenge. Students questioned the relevance of reflection in
only four studies. Students attitudes were generally positive toward interventions but time
commitment, workload and relevance to passing exams were the main focus of student
concerns. Interventions using information technology (1T) noted that set up, arising
technological problems and faculty user comfort were problematic. IT platforms could
provide anonymity but were also felt to be more impersonal. A combination with an
introduction or small group session prior to online activity was proposed to circumvent this.
Faculty training to prevent biased feedback and develop skills to manage small group
dynamics were also mentioned as ways to overcome barriers.

Assessment

Fourteen of 28 studies provided clear guidelines about how reflection was assessed. For
example, one study used a validated instrument to measure student critical reflection before
and after facilitated case discussions to improve professionalism in anatomy (Wittich et al.
2013; Spampinato et al. 2014) The rest of the assessment guidelines involved written
reflections. There were three validated rubrics used: i) Reflective Ability Rubric (RAR)
(Learman et al. 2008), ii) Groningen Reflection Ability Scale (GRAS) (Aukes L et al.
2007)and iii) Reflection Evaluation for Enhanced Competencies Tool (REFLECT) (Wald et
al. 2012). RAR and REFLECT were used in three studies and GRAS in two. In Peterkin et
al’s study both the RAR and REFLECT rubrics were used (Peterkin et al. 2012). Three
studies developed their own rubrics (Liao and Wang 2016; McEvoy et al. 2016; Devi et al.
2017). In two other studies, assessment of written reflections was described as being based
on Mezirow’s descriptions of reflectivity.

None of these studies indicated that they provided the students with the rubrics for
assessment. However, the GRAS is a self-assessment scale and would have been completed
by the students themselves.
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In nineteen studies reflection was assessed formatively. Three studies had both a formative
and summative assessment and one study used only summative assessment. In five studies it
was not entirely clear whether the assessment was formative or summative.

Quantitative studies: Risk of Bias

Of the 16 studies with a quantitative evaluation, five were considered to be of good quality,
nine acceptable and two were poor. All studies were prospective, had clear research
questions, suitable study subjects and appropriate methods used in the analysis. Data
collection methods were a concern in three studies and five of the studies lacked complete
data, mostly due to high attrition rates. Risk of bias was the topic that was most poorly
addressed with only five of the 16 studies addressing this issue. Two studies drew
conclusions that were not entirely in line with the data and two studies were weak on their
reproducibility due to lack of detail. Ethical issues were not clearly managed in six studies
and triangulation was also not used in five of the studies.

Qualitative studies: Risk of Bias

Nineteen studies had a qualitative evaluation. Of these four were rated by coders as good
quality, fourteen as acceptable and one as poor. Study design, recruitment data collection and
findings were considered acceptable in all studies. Study aims and data analysis were not
clearly stated in two studies. Methodology was not considered appropriate in one of the
sixteen studies. In two studies, the value of the research was difficult to discern due to other
methodological quality issues. There were two areas that were not commented on in many
studies. Ethical issues were not clearly described in six studies and not discussed at all in five
studies. In addition, the relationship between researcher and participants was not clearly
articulated in eight studies and not addressed well in six studies. Although ethical permission
is often in the associated material and is assumed by the publication process, delineating the
steps taken to prevent coercion and ensure reflexivity of the researcher is useful in
determining the methodological quality.

Outcomes

Educational outcomes were classified using the Kirkpatrick framework as adapted by Steinert
et al (2006). Three studies were ranked as level 1, meaning that outcomes covered student
reactions to interventions only. The majority of studies (n=17), were ranked as 2a, indicating
student acquisition of knowledge and skills. Eight studies demonstrated modification of
student attitudes and skills, level 2b. None reached the higher levels of three and four.

Data synthesis

Aronson et al. (2012) in their randomized trial comparing reflective writing with or without a
guideline (LEaP) provide strong evidence for this intervention. This study follows on from
the pilot study in 2011 comparing reflective writing with or without LEaP guidelines. The use
of guidelines for reflective writing are further supported by findings in qualitative studies by
Chretien et al. (2008) (structured blog), Makoul et al. (2010) (templated online forum posts)
and Ozcakar et al. (2009) (structured portfolio).
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Aronson et al.’s (2012) randomized trial also looked at the impact of feedback on reflective
writing. The importance of feedback in enhancing reflection is also reinforced by findings in
three qualitative studies (Carr and Carmody 2006; Makoul et al. 2010; Wen et al. 2015).

Devi et al. (2017) studied the impact of a two-hour introduction module on student
reflection in a nonrandomized experimental trial. Although this proved effective, no other
studies in the core articles specifically looked at this type of intervention. However, Hayton
et al. (2015) provided a ninety-minute workshop with an introduction, small and large group
activities and this was found to improve student reflection compared to control.

In a historically controlled study Spampinato et al. (2015) studied the effect of a small group
intervention around professionalism in anatomy, on reflection. Reflection did not improve in
the intervention group in this study. This may have been related to ethical restrictions which
limited pairing pre- and post- intervention scores, therefore diminishing the ability to detect a
difference with the intervention. However, Duke et al. (2015) found an improvement in
reflection with a combined virtual and in person small group intervention using pre- and post-
test methodology. Peterkin et al.’s (2012) pilot with combination online and in person small
groups also demonstrated effectiveness in improving reflection. In addition, Liao et al. found
that heterogeneous small groups produced deeper aspects of reflection than non-
heterogeneous groups. Qualitative studies by Lutz et al. (2016 and 2013) and O’Neill et al.
(2016) also indicate that small groups may improve reflection, decrease stress, increase self-
care and lead to professional development.

Aukes et al. (2008) concluded from their pre- and post-test study that experiential learning
was an effective trigger to enhance reflection. Use of personal experience as a trigger was
also an integral part of Duke et al.’s (2015) intervention, mentioned above. Qualitative
studies by Beylefield et al. (2005), Lutz et al. (2016 and 2013), and Plack et al. (2010) also
support the importance of having personal experiences as triggers for reflection. These
studies used clinical experiences in clerkship years or early patient contact in the preclinical
years as a trigger for reflection.

Use of online formats to promote reflection were supported by a number of studies. In
addition to Chretien et al. (2008), Makoul et al. (2010) and Ozcakar et al. (2009) mentioned
above, Peterkin et al.’s (2012) pilot had both a live and online component which was shown
to enhance reflection. Salminen et al. (2014) also developed a virtual patient with reflective
prompts built in. This pilot was well received by students.

Qualitative studies also pointed to a number of benefits of reflection. Findings indicated that
students may become more self-aware which could increase self-care and decrease stress.
Other possible outcomes of reflection included a decrease in bias and more creative ways to
communicate in difficult clinical situations.

Discussion
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The focus of this review has been to determine what educational interventions are effective
for teaching reflection to medical students. There has not been a systematic review of the
reflection education literature since 2009 and none specific to undergraduate medicine (Mann
et al. 2009). Over the past decade there has been a significant increase in the number of
articles in the literature on the topic of reflection in medical education. The core articles used
in the analysis of this review span the past twelve years, do not overlap with the previous
review and highlight the changes is medical education since this last review.

Nguyen et al.’s analysis in 2014 provided a much-needed definition of reflection to address
the lack of consensus in the literature on this topic as it proliferated. During the process of
assessing articles for eligibility in this review, this lack of consensus was evident. The term
reflection was used in the medical literature in a number of different ways. At the more
simplistic end of things reflection was used to describe the process of reviewing learning
material or previous tasks. More sophisticated uses of the term reflection indicated a process
of self-evaluation associated with the review. And finally, in others reflective analysis was
viewed as more iterative and self-intimate. Adopting a standard definition for future studies
will be useful in guiding educators and researchers along common pathways.

Another insight from the process of assessing articles for eligibility in this review was that
many educators were using reflection without teaching students how to reflect. Students’
written reflections were used in many studies as a means of gaining insight into student
experiences during educational interventions aimed at topics other than reflection.
Significantly, there were numerous studies in which students were assessed on their ability to
reflect with no intervention to teach or facilitate reflection. Findings from core articles in this
review indicate that several types of interventions can improve reflective ability and therefore
indicate that reflection is indeed a skill that can be developed rather than a purely innate
ability. The process for this review has highlighted that this knowledge is not widespread in
the medical education community and this is supported by a recent study done by Butani et
al. with paediatric medical educators (Butani et al. 2017).

The core studies in this review were heterogeneous both in methodology and design of
educational interventions. The heterogeneity of educational interventions may be due to the
complexity of reflection itself, the lack of consensus around the definition of reflection and
variability in educators understanding of the reflective process. However, other factors likely
relate to the context that these studies took place in within the medical school curriculum.
This review found that reflection is being used across the curriculum, in pre-clinical and
clerkship settings, in core programs and electives and in association with many different
faculties. These factors can all have an impact on the intervention design. However, for the
purposes of studying the effectiveness of interventions on reflection, it is clear from this
review that breaking down and simplifying the interventions can improve the quality of
evidence. Aronson et al’s (2012) randomized trial comparing the effect on reflective writing
of providing guidelines versus control, and providing feedback versus control exemplifies the
kind of study that will be most helpful for furthering our understanding of the efficacy of
interventions to teach reflection.
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Although research into interventions to teach reflection would benefit from concentration on
one or two components, it is likely that a combination of these components will produce
better results, due to the complexity and iterative nature of reflection itself (Nguyen et al.
2014). The review findings indicate that it is important for students to receive some
assistance in navigating the complexity of reflection and that they benefit from learning about
reflection through introductions, guidelines to writing and by receiving feedback on their
work (Aronson et al. 2012, Devi et al. 2017). In addition, this review has highlighted that
personal experience is an effective trigger to engage students in the process of reflection. This
is not surprising considering “experience” as a trigger for reflection was identified by Boyd
and Fales in the 1980’s and it is also an integral part of Nguyen et al’s recent definition of
reflection (Boyd and Fales 1983; Nguyen et al. 2014).

There is some discussion in the literature about the vulnerability that is required for the
reflective process (Arntfield et al. 2016). Supportive tutors and peers in small groups have the
potential to enable student vulnerability and evolution through the reflective process as
indicated by some studies in this review. However, it is important to note that tutor skills in
managing group dynamics and process are likely to be key factors in whether small groups
are successful in this regard (O’Neill et al. 2016). In addition, one of the most powerful
influences on student achievement has been shown to be feedback between the instructor and
learner (Hattie 2008). The positive outcomes of online interventions with reflection raises
certain questions. Does the relative anonymity of on-line communication facilitate students
sharing vulnerabilities? Or is it simply the ease, flexibility and support which on-line forums
affords them which facilitates the lowering of their guards?

Another issue illuminated by this review was the landscape of assessment tools currently
being used. Although validated tools were used in several studies, many authors were
developing their own rubrics for assessing reflections. It can be argued that specific rubrics
may need to be developed for multifaceted intervention in specific contexts (Cook et al.
2015). However, a systematic review concentrating on the validity and reliability of
available tools to assess reflection would be useful to educators and researchers in this area.
This is also compelling considering that there has been some concern in the literature around
the reliability of some of these validated tools (Andersen et al. 2014; Moniz et al. 2015)

Finally, the level of evidence of studies in this review was limited to Kirkpatrick levels one
and two. Future research is critical in this area to ascertain the value of reflection exercises.
Studies need to demonstrate not only the impact on improving reflection in practitioners in
their workplace, but also whether reflective practitioners can impact patient care itself. With
respect to the Kirkpatrick framework itself, its suitability for appraising interventions in
medical education has been questioned (Yardley and Dornan 2012). Although commonly
used as an evaluation framework for educational interventions, the Kirkpatrick framework
was originally constructed with a management lens for the evaluation of training inputs in an
industrial or business setting, with a more instructional model of learning. When translating
between complex environments the inherent assumptions behind Kirkpatrick’s framework
means that its application in areas of education with multiple interfaces and influences can
become difficult, and so the upper levels are rarely reached. Supporting leaner centred
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reflection is also deeply contextualised, dynamic and developmental, which can make it
challenging to capture these elements using this framework.

Strengths and limitations of the systematic review

The research team for this review had a broad range of experience and expertise. Several of
the reviewers were involved in teaching reflection to undergraduate students. In addition, a
number of our reviewers had experience in BEME and/or Cochrane reviews. Consultation
with two expert Medical Education librarians also ensured that our search strategy was
systematic and rigorous. Finally, the review team performed checks for quality during several
stages of the review to confirm that core articles met inclusion criteria.

Although a broad selection of interventions was captured, the heterogeneity of the
interventions and of study designs limited the analysis to a narrative synthesis. Therefore, it
was only possible to comment on the evidence for certain components. Issues of study quality
in some of the studies also made it difficult to qualify their contribution to the literature.

Implications for medical education, research and clinical practice

The data synthesis of the core group of studies in this review, has provided a method of
categorizing multifaceted education interventions to teach reflection. This may prove useful
when designing new interventions to teach reflection in the undergraduate curriculum. In
addition, this review has highlighted which intervention components have the best evidence
for enhancing reflection to date. Evidence in this topic area is lacking and further studies
looking at single component interventions would be of benefit to this body of knowledge.
Furthermore, a systematic review of assessment tools for reflection is recommended. Studies
in this review highlight possible benefits of reflection education for medical students,
however, further research in this area is required. Recommendations for designing an
education module to develop reflection are: i) introduce reflection and provide guidelines in
order to increase the understanding of learners; ii) clearly describe the developmental process
and provide feedback; and iii) assess the impact for learners. A realistic timeframe should be
considered for all of these steps.

Conclusions

This review highlights that there is a great deal of heterogeneity in the type of interventions
and study designs looking at the teaching of reflection in medical students. In the studies
reviewed, interventions to teach reflection had at least two of the following components: i)
introduction, ii) trigger, iii) writing, iv) guidelines, v) small group discussion, vi) tutor and
vii) feedback. The strongest evidence indicated that guidelines for, and feedback on,
reflective writing improved student reflection. However, evidence is still lacking on how
reflection exercises improve reflection in practice or impact patient care itself. There are
many rubrics being used to assess reflection and in this review three rubrics used to assess
reflective writing were validated. A future systematic review concentrating on validity and
reliability of available tools would be useful for educators.
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