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ABSTRACT

Reflection has been integrated in many healthcare educations programs to achieve deeper learn-
ing and improve professional practice. A variety of evaluation tools are used to assess reflection,
but few guides are available to inform educators in their choice of a relevant evaluation tool. The
aim of this paper is to identify all existing evaluation tools published along with their strengths
and weaknesses. A review strategy retrieved tools available in Medline, Psychinfo, CINALH and Eric
databases. The procedures outlined by Munn and colleagues were used to synthetize the informa-
tion. Additionally, the reflection dimensions assessed in each tool (when sufficient information was
available) were analyzed deductively, using thematic analysis according to the Killion and Todnem
framework. Subthemes were identified inductively. Forty-five papers were identified, reporting on
34 different tools. The tools were based on a variety of theoretical models. Some had evidence of
adequate validity and fidelity. Eleven components of reflection were identified across tools. No
tool encompassed all components, but most tools included between three and five components.
Context surrounding evaluation should be carefully considered when choosing an evaluation tool
for reflection. There is a need for further research to validate the psychometric properties of reflec-
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tion evaluation tools.

Main text introduction

Reflection in medical education is defined as ‘a metacogni-
tive process that occurs before, during and after situations
with the purpose of developing greater understanding of
both the self and the situation so that future encounters
with the situation are informed from previous encounters’
(Sandars 2009). The concept of reflection is now an integral
part of best practices in medical education (Sandars 2009;
Hargreaves 2016; Pretorius and Ford 2016; Uygur et al.
2019) and role definitions of a healthcare professional
(Sandars 2009). Reflection is part of the attributes of com-
petent health care professionals (Mann et al. 2009) allowing
for deeper learning (Sobral 2000; Chinniah and Nalliah
2012; Wain 2017), better understanding of the concepts
being learned (Hargreaves 2016; Carter et al. 2017; Wain
2017; Farahhana et al. 2018), and improved professional
practice (Glaze 2001; Sandars 2009; Pretorius and Ford
2016; Wain 2017). These include social skills (Chen and
Forbes 2014), therapeutic relationships (Sandars 2009) and
motivation for continuous learning (Hargreaves 2016).
Assessment of reflection is also required for professional
licensing (Mann et al. 2009; Pretorius and Ford 2016; Uygur
et al. 2019), for example in Canada, the Netherlands, and
Australia through the CanMEDS (Frank et al. 2015), as well
as requalification (Mann et al. 2009; Wain 2017). As such,
activities promoting reflection are now included in

Practice points

e Several tools are available for educators wishing to
assess reflection in healthcare students.

e Considering the variety of tools and significant lim-
itations in their psychometric properties, context
surrounding evaluation should guide the selection
of the most appropriate assessment tool.

e Educators should also consider the definition and
theoretical model of reflection taught in their pro-
gram to select the most appropriate tool.

undergraduate, graduate, and continuing medical and
health science education (Mann et al. 2009).

Some scholars claim that reflection assessment tools
could limit reflection by being too rigidly structured
(Driessen et al. 2005; Ross 2014) or by fear of the judge-
ment of others (McMullan et al. 2003; Macfarlane and
Gourlay 2009; Ross 2014). Others have reported on the
tools’” lack of wvalidity and faithfulness (Stewart and
Richardson 2000; Bourner 2003); that they are very
demanding in terms of resources (Pee et al. 2002;
McMullan 2006) and that they generate anxiety among
learners because of the uncertainty surrounding the criteria
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(Stewart and Richardson 2000; McMullan 2006). Many
argue, however, that the assessment of reflection empha-
sizes the importance of the process and increases both
learners’ and educators’ engagement in the task (Bourner
2003; Driessen et al. 2005); ensures an adequate depth of
reflection among learners (Mitchell 1994; Driessen et al.
2005) and provides feedback to scaffold the skills of learner
and to enable learning (Kennison and Misselwitz 2002; Pee
et al. 2002). Moreover others, despite the tool methodo-
logical limitations, suggest that learners’ reflection skills
could be improved through teaching, that mentoring and
support are two important factors for such learning to
occur (Mann et al. 2009), and thus that assessing of
reflection remains relevant. While ontological and epis-
temological stances of competency assessment tools have
been the subject of inquiring (Tavares et al. 2019), it is
beyond the scope of this review.

In the context of initial professional training (training
program leading to a first diploma allowing the practice of
the profession), educators have used a variety of activities
such as written reflection, interviews, simulation, or video
watching to initiate and spark the reflection process among
learners. A variety of evaluation tools, such as grids and
checklists have been developed to assist those educators
in the assessment of the process. The large number of
tools available and the large variability between them
makes it difficult to choose the most appropriate tool for a
specific context. Therefore, it appears necessary to conduct
a review of the literature to identify what tools are avail-
able and to summarize their strengths and weaknesses for
medical and health science educators. The goal of this
scoping review, as defined by Munn et al. (2018), was to
help these initial training educators to make an informed
choice in their evaluation methods for the process
of reflection.

Material and methods

Four databases that include healthcare related content
published between 1966 and May 2021 were searched:
MedLine, PsychINFO, CINHAL and ERIC. The search strategy
was based on the following terms: (reflexive* or intro-
spect® or autoregulation or reflect¥) AND (student* OR
trainee* OR learner* OR resident*) AND (evaluat* or
assess* or measur® or summati* OR apprais*) AND (diar*
or journal® or vide* or report* or task* or writ* or tool* or
activit* OR scale* OR score* OR questionnaire*). The search
strategy was adapted to each database. A snowballing
technique, searching the reference list of each included
paper, was used to identify additional tools. The searches
were performed in May 2021.

The titles and abstracts were screened (CP and IG). The
primary author screened all abstracts, and the second
author independently reviewed a random 15% of the gen-
erated list. Inter-rater agreement was 99.9% (kappa = 0.76),
which was considered satisfying to stop dual review (Stoll
et al. 2019). Full texts of the selected papers were read by
two reviewers (CP and IG). Discrepancies between the two
reviewers were resolved by consensus for all steps. Articles
were included if authors: (1) evaluated the process of
reflection; (2) presented a tool being used on healthcare
learners; and (3) published in French or English. Data were

extracted by the first author (CP) and validated by the
second author (IG). There were no exclusion criteria.

Analysis: A data extraction chart was compiled, catego-
rizing the tools according to their target population, the
evaluation tasks assigned to the trainees, the evaluation cri-
teria, and the psychometric properties of the assessment
tool. The data extraction form was developed by consensus
among all co-authors. This group includes medical educa-
tors, interprofessional education experts, medical education
experts, individuals involved in medical and health science
trainee evaluation, as well as curricula developers. The first
author then conducted a thematic analysis (Clarke et al.
2015) of the assessment criteria for each tool, to identify
the dimensions of reflection assessed by each tool. The
themes were determined deductively using the Killion and
Todnem (1991) classification for reflection in action, on
action, and for action. Subthemes related to the framework
and beyond were identified inductively. Codification was
reviewed and discussed with the second author (IG).

The Killion and Todnem framework describes engaging
students in taking actions to learn and to enhance their
practice, using reflection as a continuous process In this
framework, reflection in action is the reflection of the learn-
ers while the action was occurring, reflection on action is
the reflection that learners make retrospectively following a
situation, and reflection for action refers to reflection learn-
ers do to map out their behavior in the future how they
will act similarly or differently in the future. The framework
includes recognition by learners of the new knowledge
developed from the experiences and planning of objectives
or strategies for change.

Results

Thirty-eight papers were identified by applying the inclusion
criteria to literature searches. Seven papers were added by
searching the names of specific tools identified through the
initial search, for a total of 45 papers (Figure 1). From these
45 papers, 34 different tools were identified.

This review shows a high diversity in the activities used
to evaluate reflection (Supplementary Table 1). Numerous
studies focused on situations experienced by the students,
as in portfolio learning activities (Rees and Sheard 2004;
Dalal et al. 2012; Pitts and Ruggirello 2012; Carter et al.
2017; Devi et al. 2017; Costa et al. 2018), journaling (mul-
tiple entries over time about a longitudinal experience)
(Kember et al. 1999; Williams et al. 2000; Kennison and
Misselwitz 2002; Plack et al. 2005; 2007; Findlay et al. 2010;
Padden 2013), written reflection (a single entry about a
one-time experience) (Wong et al. 1995; Jensen and Joy
2005; Plack et al. 2005, 2007; Learman et al. 2008; Wallman
et al. 2008; Dempsey et al. 2009; Findlay et al. 2010; Wittich
et al. 2010; Findlay et al. 2011; Root and Waterfield 2015;
Liao and Wang 2016; McEvoy et al. 2016; Miller-Kuhlmann
et al. 2016; Devi et al. 2017; Lucas et al. 2017; Tutticci et al.
2017; Tully et al. 2018) verbal reflection (Lewis et al. 2011),
objective structured clinical examination (Bogo et al. 2011),
observation of the student in practice (Carter et al. 2016)
and a reflective worksheet (i.e. multiple specific questions
about a situation) (Pee et al. 2002). In contrast, other stud-
ies turned to fictitious situations or situations that had not
been experienced by the learner himself to organize the
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27 255 articles identified
CINHAL : 6326

ERIC : 9035

MedLine : 4184
Psychinfo : 7710

| 4497 duplicates excluded

| 22758 articles |

22 660 articles eliminated
Title/abstract
| 198 articles |
- 160 articles excluded
Full text
\4
38 articles |
7 articles added by
— snowballing
\4

45 articles included |

Figure 1. Paper selection flow chart.

reflexive activities. These include vignettes (Boenink et al.
2004), video-cases (Koole et al. 2012; Tsingos-Lucas et al.
2016) and reflection about a situation that happened to
somebody else (Tully et al. 2018). Reflection activities were
carried out throughout the learners’ curriculum, in various
disciplines including medicine, nursing, midwifery, social
work, health policy, radiation therapy, psychology, health
science, pharmacy, dental therapy, physical therapy. The
amount of time necessary to train the evaluators, complete
the activity, and assess the learners vary from few minutes
to more than an hour.

Seven theoretical frameworks were used to develop the
tools included in this inventory. Four theoretical frame-
works specifically focus on reflection (Greenwood 1993;
Boud et al. 1996; Moon 2013; Bass et al. 2017); while others
consider reflection as part of a learning process
(Kitchenham 2008; Armstrong 2016; Costa et al. 2018),
either linear or cyclical. Furthermore, frameworks differ in
their ability to identify different stages of the reflection
process (Greenwood 1993; Boud et al. 1996; Bass et al.
2017) or to conceptualize the quality of depth of reflection
(Kitchenham 2008; Moon 2013; Bass et al. 2017) All frame-
work but one (Bass et al. 2017) shared a transdisciplinary
approach. These characteristics influence the nature of the
tools and may be considered when the time comes to
select the appropriate tool.

Most tools were designed to be used by an external
evaluator, less than a quarter of the studies used learner
self-assessment tools, in which learners assess their own
reflexive abilities (Kember et al. 2000; Sobral 2000, 2001;
Grant et al. 2002; Leung and Kember 2003; Sobral 2005;
Aukes et al. 2007; Akeroyd 2012; Lethbridge et al. 2013).

Few studies assessed psychometric properties such as
validity and fidelity. Using the Messick Unitary Framework
for validity, evidence of good validity based on the content
was present for nine of the tools (Kember et al. 2000;
Aukes et al. 2007; Dempsey et al. 2009; Wittich et al. 2010;
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Lewis et al. 2011; Padden 2013; Root and Waterfield 2015;
Carter et al. 2016, 2017; Devi et al. 2017); evidence of good
validity based on process response was present for two of
the tools (Pee et al. 2002; Root and Waterfield 2015); evi-
dence of good validity based on internal structure was pre-
sent for sixteen of the tools (Kember et al. 2000; Sobral
2000, 2001; Williams et al. 2000; Grant et al. 2002; Boenink
et al. 2004; Sobral 2005; Aukes et al. 2007; Learman et al.
2008; Wittich et al. 2010; Bogo et al. 2011; Koole et al.
2012; Lethbridge et al. 2013; Andersen et al. 2014; Carter
et al. 2016; Miller-Kuhlmann et al. 2016; Carter et al. 2017;
Tutticci et al. 2017; So et al. 2018); and evidence of good
validity based on relations to other variables was present
for nineteen of the tools (Wong et al. 1995; Kember et al.
2000; Sobral 2000, 2001; Grant et al. 2002; Pee et al. 2002;
Leung and Kember 2003; Boenink et al. 2004; Rees et al.
2005; Sobral 2005; Learman et al. 2008; Bogo et al. 2011;
Dalal et al. 2012; Koole et al. 2012; Andersen et al. 2014;
Miller-Kuhlmann et al. 2016; Tutticci et al. 2017; Costa et al.
2018; So et al. 2018; Tully et al. 2018). Validity based on
consequence was never assessed. Although nine of the
tools reported evidence of validity based on the content,
for many of them the level of evidence was superficial.
Eight tools did not have evidence of validity for their tool.
Concerning fidelity, good inter-rater reliability was reported
for twenty-five tools (Wong et al. 1995; Kember et al. 1999;
Williams et al. 2000; Kennison and Misselwitz 2002; Pee
et al. 2002; Boenink et al. 2004; Rees and Sheard 2004;
Jensen and Joy 2005; Plack et al. 2005, 2007; Learman et al.
2008; Findlay et al. 2010; Wittich et al. 2010; Findlay et al.
2011; Dalal et al. 2012; Koole et al. 2012; Pitts and
Ruggirello 2012; Padden 2013; Miller-Kuhlmann et al. 2016;
Carter et al. 2017; Devi et al. 2017; Lucas et al. 2017; Costa
et al. 2018; Tully et al. 2018) and good test-retest reliability
for four tools (Sobral 2000; Grant et al. 2002; Rees et al.
2005; Sobral 2005; Andersen et al. 2014). Six tools did not
evaluate fidelity. None of the tools had been evaluated
with more than one discipline of learners. Only one tool
assessed the acceptability from the user point of view
(Tsingos-Lucas et al. 2016).

Themes covered by the various tools are summarized in
Figure 2. Nine subthemes emerged across the 34 tools that
were identified. No subtheme emerged from Reflection in
Action (A on Figure 2) as details on the elements evaluated
were insufficient. Reflection on action was subdivided into
six subthemes consisting of: (B) multiple perspectives on a
situation, i.e. considering how other individuals might have
experienced the situation; (C) the impact that the context
had on the situation or on the trainee’s thoughts and
actions, i.e. considering the impact that the environment
and the moment of the situation that was used for the
reflection assessment had on subsequent events; (D) the
impact of the trainee’s affect and cognition on the situ-
ation, i.e. how their thought and feeling influenced the
unfolding events; (E) the impact that previous experiences
or life experiences in general had on their thoughts and
actions, i.e. how their past experiences influenced the way
that they perceived the situation and reacted to it; (F) their
own limits as learners, i.e. recognition of their weaknesses
and their lack of experience; and (G) alternatives, i.e. to
consider how they could have reacted or thought
differently, and what would have been the impacts.
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34. Wong & al., 1995

31 Tully &al., 2018/
Wittich & al., 2010

30. Sobral 2000; 2001; 2005

29. Root & Waterfield (2015)

28. Rees & al., 2005

27. Rees & Shepherd,
2004

26. Plack & al., 2007

25. Plack & al., 2005

20. Miler-Kuhlmann & al. 2016.

19. McEvoy & al., 2016

1. Andersen & al., 2014/ Aukes & al., 2007

8. Dempsey & al., 2009; Findlay &
al., 2010; Findlay & al., 2011

9. Grant & al., 2002

10. Ho-wai So & al., 2018

11.. Jensen & Joy, 2005

12. Kember & al., 2000; Lethbridge & al., 2013;
Leung & Kember, 2003; Kemeber & al, 2000;
Wallan & al., 2008; Wallman & al., 2008;
Tuttici & al., 2017

16. Lia & Wang, 2016

17. Lewis & al., 2011

18. Lucas & al., 2017

Figure 2. Components of reflection assessed in each tool.

Numbers around the circles identify each tool. Each circle represents a component of reflection as per Killion and Todnem's framework: white = reflection in
action (A); light grey = reflection on action (including Consider multiple perspectives (B), Consider the impact of the context (C), Consider the impact of one’s
thoughts and feeling (D), Consider the impact of past situations (E), Consider one’s own limits (F), and Consider alternatives (G)); dark grey = reflection for
action (including Identify new learnings (H), and Plan for change (1)). Themes and sub-themes identified from the inductive/deductive analysis of each tool are

represented by dots at the intersections.

Reflection for action was subdivided into two subthemes:
(H) recognizing the new knowledge developed from the
trainee’s experiences; and (I) strategies for change. For four
tools, the information on assessment criteria was insuffi-
cient to classify them. No tool encompassed all compo-
nents, but most tools included between three to
five subthemes.

Discussion

This study is one of the first to offer an inventory of reflec-
tion assessment tools used by medical and health science
initial training educators. Thirty-four tools to evaluate
reflection were identified, along with their metrological
properties, as well as the contexts use. A comparison of
the components of reflection that were evaluated also
shows that these tools assessed different aspects
of reflection.

Psychometric properties

The choice of any student assessment tool rests in part on
the psychometric properties, which varied considerably
among identified tools. Any tool must be valid, to reflect
accurately the learning or skills that we want learners to
achieve. In addition, given the correction burden associated

with reflection assessment, it is important to ensure good
inter-judge fidelity since it is likely that more than one
assessor will be involved with large groups of learners.
There were significant limitations to the psychometric
properties of the tools identified. Indeed, the assessment of
the validity of tools was generally limited to apparent valid-
ity and did not include thorough evaluation of validity. No
tools have used evidence concerning consequences to sup-
port the validity of a tool, despite the fact that assessment
in higher education can have significant impact on the
length and success of a student throughout the academic
curriculum. In addition, despite the relevance of measuring
progress in a learning context, only one study assessed the
tools’ sensitivity to change, and information regarding the
feasibility and acceptability of the tools was limited.

Considering the context

In order to make the best possible choice of assessment
tools, it is important that the relative importance given to
psychometric properties be specifically contextualized to
the situations in which the tool will be applied. Indeed, the
time required of students, the influence of students’ motiv-
ation to produce the best possible work, and costs related
to use of the tool in terms of human resources for the
training of evaluators and scoring - all must be considered



(Banta and Palomba 2014). Even with robust psychometric
properties, it is important to consider the resources, cul-
ture, politics and structures in place in the department to
ensure optimal implementation of the tool (Pawson and
Tilley 1997). Although a set of theoretical frameworks has
been used by these authors, some more frequently than
others, it is important that the framework be consistent with
the teaching of reflection that is done. In the absence of a
common, consensus definition of the concept of reflection,
the validity of any tool in real-life application is uncertain.
Thus, classifying the dimensions of reflection captured by
each of the tools studied can help to ensure that the tool
responds well to the way in which the concept of reflection
is operationalized in the educational setting. In this sense, it
is not possible to recommend a universal assessment tool.
Rather, this review is intended to provide a picture of the
available tools and their characteristics so that initial training
educators can make an informed choice by considering their
assessment needs and context.

Limitations of this paper relate to the quality of report-
ing of the tools identified. The lack of detail in some
papers as to the criteria of their tools did not permit classi-
fication of the components of reflection being assessed. In
addition, no tools have been studied in more than one dis-
cipline. It is therefore not possible to discuss the applicabil-
ity or utility of these tools to students from all health
disciplines nor in the context of interprofessional educa-
tion. Finally, our search strategy did not include any sour-
ces of grey literature, unless it was referenced by a tool
selected for this review.

Conclusion

This article analyzed 34 tools available to healthcare educa-
tors, identified through a complex and rigorous review pro-
cess. Considering the variety of tools included in this
inventory and the generalized limitations in the tools’ psy-
chometric properties, the authors recommend that users
consider primarily the components of reflection they wish
to assess (reflection in action, on action or for action) as
well as the context in which the tool will be used, includ-
ing the resources available to the user. There is a need for
research on the metrological properties of reflection assess-
ment tools, and their generalizability to a variety of con-
texts and disciplines.
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