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Abstract
Efficient and effective occupational therapy curricular and course design is essential to develop
competent and reflective practitioners. The intentional use of metacognitive strategies could improve the
development of higher-order thinking and learning outcomes. The study explored the use of
metacognitive strategies to improve learning and higher-order thinking in students within occupational
therapy higher education. A targeted search for occupational therapy journals only was the primary
method to identify studies. Arskey and O’Malley’s (2005) five-stage framework guided this scoping review.
All studies demonstrated some aspects of metacognition, this included thinking about their learning,
reflection, self-assessment, or sense-making. Through the PRISMA process, the initial search yielded 260
studies; 27 duplicates were removed for a remaining total of 233 studies. Thirteen articles were included
in the final study. The identification of the studies’ purpose, pedagogy, metacognitive strategies, and the
level of Bloom’s taxonomy for the strategies was included in the analysis. Written reflection, peer-to-peer
debate, self-directed learning, critical thinking, self-assessment, and reflection observation were the
metacognitive strategies described in the articles. The metacognitive strategies were not specific to a
pedagogy. Rather the strategies varied in use; however, all focused on learning outcomes to develop
higher-order thinking skills and life-long learners. The selected studies reported improved learning
outcomes and described metacognitive strategies. Transparency and intentionality in occupational
therapy higher education related to metacognition may improve learning outcomes leading to
practitioners whose self-reflection and critical thinking improve client and system outcomes.
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ABSTRACT
Efficient and effective occupational therapy curricular and course design is essential to
develop competent and reflective practitioners. The intentional use of metacognitive
strategies could improve the development of higher-order thinking and learning
outcomes. The study explored the use of metacognitive strategies to improve learning
and higher-order thinking in students within occupational therapy higher education. A
targeted search for occupational therapy journals only was the primary method to
identify studies. Arskey and O’Malley’s (2005) five-stage framework guided this scoping
review. All studies demonstrated some aspects of metacognition, this included thinking
about their learning, reflection, self-assessment, or sense-making. Through the PRISMA
process, the initial search yielded 260 studies; 27 duplicates were removed for a
remaining total of 233 studies. Thirteen articles were included in the final study. The
identification of the studies’ purpose, pedagogy, metacognitive strategies, and the level
of Bloom’s taxonomy for the strategies was included in the analysis. Written reflection,
peer-to-peer debate, self-directed learning, critical thinking, self-assessment, and
reflection observation were the metacognitive strategies described in the articles. The
metacognitive strategies were not specific to a pedagogy. Rather the strategies varied in
use; however, all focused on learning outcomes to develop higher-order thinking skills
and life-long learners. The selected studies reported improved learning outcomes and
described metacognitive strategies. Transparency and intentionality in occupational
therapy higher education related to metacognition may improve learning outcomes
leading to practitioners whose self-reflection and critical thinking improve client and
system outcomes.
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Introduction
Metacognition, in its simplest definition, is thinking about one’s thinking. Initially coined
by John H. Flavell in 1976, the term further involves awareness of one’s mental
processing in the context of monitoring, planning, and problem-solving in addition to the
ability to accurately judge one’s level of learning (McGuire, 2015). At its core,
metacognition is a process of self-assessment and self-reflection, allowing learners to
recognize what they know and do not know (Sandall et al., 2014). Knowledge of
strategy, task, and self are three aspects of metacognition (Ku & Ho, 2010). In the
development of a learner’s metacognitive abilities, two integral components include the
learner’s current level of learning and the educator’s or institution’s expectations of the
learner’s level of learning. Expectations for learning are often communicated through
objectives and the Bloom’s Taxonomy provides a framework to communicate those
objectives.
In addition to uses for course design, Bloom’s Taxonomy allows students to assess their
current level of learning as they progress from surface-level to deep learning (Dong,
2014; Fallahi & LaMonaca, 2009). From simple to complex, Bloom’s Taxonomy consists
of remembering, understanding, applying, analyzing, evaluating, and creating
(Krathwohl, 2002). Surface-level learning occurs within the lower tiers of Bloom’s
Taxonomy (knowledge/remembering, comprehension/understanding) and is a
prerequisite for achieving deep learning at the higher levels that align with
metacognition (analysis, synthesis, evaluation, creativity; Bernauer & Fuller, 2017).
In 2002, Krathwohl provided an overview of the revised Bloom’s Taxonomy. The revised
version of Bloom’s Taxonomy added metacognition to the categories of knowledge in
addition to factual, conceptual, and procedural knowledge. Metacognitive knowledge
recognizes the importance of strategic knowledge, self-knowledge, and knowledge
about cognitive tasks, including appropriate contextual and conditional knowledge
(Krathwohl, 2002). Metacognitive knowledge brings awareness to the student about
their cognitive process and how to leverage and adapt this to learn.
Health professional students, while noted to be high academic achievers, are generally
not trained to be critical thinkers as it is a discipline seldom taught in schools and
colleges (Eichbaum, 2014). This deficit in critical thinking can impact adaptability and
flexibility, the incidence of medical error, effective practice of medicine, clinical
reasoning, and decision making (Colbert et al., 2015; Eichbaum, 2014; Hong et al.,
2015). While critical thinking is a fundamental skill for health professionals, students may
not develop this skill without explicit instruction (Brown, 2017; Hoffmann & McGuire,
2010; Huang et al., 2014; Huang et al., 2016; Medina et al., 2017; Moukperian &
Woloshyn, 2013; Tanner, 2012). Livingston (2003) posited that the most effective
instructional approach includes both the knowledge of cognitive processes and
experience in using cognitive and metacognitive strategies, followed by an evaluation of
the outcomes. Thus, Livingston echoed the Everson and Tobias (1998)
recommendation, which stated that educators should target instruction to develop key
learning strategies.
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The need for self-directed and reflective health professionals continues to grow as the
pace and demand of modern healthcare increases. In a typical curriculum, faculty make
the majority of choices regarding what and how to study (e.g., read a chapter), offering
students little opportunity to reflect on those choices' relevance and, therefore, limiting
their overall awareness of the learning expectations (Nilsson & Silen, 2010). As such,
educators need to include metacognition and strategies to acquire higher-order thinking
within their core curriculum, regardless of discipline (Huang et al., 2014). Therefore, this
study aimed to identify to what extent published academic-related studies in
occupational therapy explicitly describe the use of metacognition.
Methodology
Due to the broad nature of this aim, a scoping review was the selected methodology.
According to Tricco and colleagues, scoping reviews are “a systematic approach to map
evidence on a topic and identify main concepts, theories, sources, and knowledge gaps”
(Tricco et al., 2018, p. 1). Arksey and O’Malley (2005) described the scoping review as
an iterative process, where researchers methodically review and reexamine literature to
ensure an accurate representation of the existing evidence. This study’s protocol was
established a priori and refined iteratively to provide specificity to the search process
and more precision to the inclusion and exclusion criteria. Protocol for this study is not
registered. Arksey and O’Malley’s (2005) five-stage framework informed the
methodology to answer this scoping review's aim. Following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) format (Moher et al., 2009),
two investigators performed the search and review of the evidence. Cochrane
technology platform, Covidence, was used to manage the selection process of the
studies.
Stage 1: Identifying the Research Question
This scoping review aimed to examine occupational therapy literature and identify
whether research exists discussing occupational therapy curricular/course design and
the use of metacognition. The overarching aim was to answer the following question:
“To what extent is metacognition or metacognitive strategies used in occupational
therapy curricula course design.”
Stage 2: Identifying Relevant Studies
The research question was specific to occupational therapy; in keeping with previous
occupational therapy-specific scoping review research (Juckett & Robinson, 2018), a
targeted search for occupational therapy journals only was the primary method to
identify studies. Journals were not considered if they had a population focus, e.g.,
pediatrics. The following journals were selected: the American Journal of Occupational
Therapy, the Australian Journal of Occupational Therapy, Occupational Therapy in
Health Care, British Journal of Occupational Therapy, Canadian Journal of Occupational
Therapy, and the Occupational Therapy Journal of Research.

Published by Encompass, 2022

3

Journal of Occupational Therapy Education, Vol. 6 [2022], Iss. 3, Art. 5

The search terms included: [“metacog*” OR “higher-order thinking” OR “learning
strategies” OR “Bloom's Taxonomy” OR “metamemory”] AND [“higher education” OR
“course design” OR “pedagogy"]. Due to the targeted journal search strategy, it was not
necessary to include occupational therapy as a search term.
Stage 3: Study Selection
The PRISMA and the meta-analyses process were applied to guide articles' selection
(Moher et al., 2009). The authors agreed to a set of inclusion and exclusion criteria
before the selection of relevant studies. Inclusion criteria included published range 1990
– 2018, English language, all types of research design, and the use, consideration
and/or application of metacognition. Articles were excluded if they did not discuss
course design, if they were primarily focused on fieldwork, and did not include any
metacognitive strategies. As Arksey and O’Malley (2005) described, additional criteria
were developed post hoc as the reviewers became more familiar with the literature. For
example, the authors agreed to include both courses and curricular design if
metacognition or metacognitive strategies were discussed so to capture a broad breath
of the literature. The search criteria specifically became an iterative process when the
reviewers needed more refinement on what constituted metacognition or metacognitive
strategies. The authors agreed that, for this scoping review, all included studies
demonstrated some aspects of metacognition. Aspects of metacognition could include
“thinking about their learning,” reflection, self-assessment, or “sense-making.” These
defining criteria are consistent with the description of metacognition provided by The
National Academy of Sciences’ Committee on Learning Research and Educational
Practice publication “How People Learn” (National Research Council, 2000).
Additionally, the authors searched the references of the full-text review articles for
additional studies that might meet the inclusion criteria. The additional articles, found as
a result of the hand searching, were reviewed against the inclusion and exclusion
criteria by both reviewers.
Stage 4: Charting the Data
A descriptive-analytic method was used to extract information from the articles. The
initial extraction table included the article’s aim, the pedagogy, metacognitive strategies,
and study findings. The table was then modified to improve the data representation of
the answer to this scoping review's research question. The authors’ revised table
focused on the study’s aim, related metacognitive relationships, and Bloom’s Taxonomy
themes (see Appendix).
Results
The final stage of Arksey and O’Malley’s (2005) scoping review framework is Stage 5,
which includes collating, summarizing, and reporting the results. Stage 5 comprises a
numeric representation of the findings in addition to a thematic discussion. The initial
search yielded 260 studies following the PRISMA study selection process and 13
articles were included into this scoping review (see Figure 1). The authors were in
agreement for all included articles; therefore, the third reviewer was not required.
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Figure 1
PRISMA Flow Diagram

Scoping reviews do not seek to assess the rigor of evidence or bias, but rather provide
a narrative account of the findings (Arksey & O’Malley, 2005). Bloom’s Taxonomy
categories represented in the studies were primarily higher-order thinking categories:
creating (12 studies), evaluating (9 studies), planning (1 study), and analyzing (4
studies). Distinct themes of the use of metacognitive strategies were identified: written
reflection (7 studies), peer to peer/debate (2 studies), peer-led interactions (4 studies),
self-directed learning (4 studies), critical thinking (5 studies), self-assessment tool (2
studies), and reflective observation (1 study). Nine studies included two or more themes,
with the Chung (2001) study having the most with four themes. Revised Bloom’s Course
type represented in the review included foundational courses (interpersonal
relationships, groups, and task analysis), clinical classes (geriatric and pediatrics),
fieldwork preparation, research, and interdisciplinary medical humanities. The year
range was 1995 – 2017, with most studies from the early 2000s (see Table 1).
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Table 1
List of Study Articles
Author (s)

Year Aim of Study

Chung

2001 Assessed the development of student capacity for
active learning and problem solving to promote clinical
practice, self- directed learning and lifelong learners
through inquiry-based learning and reflective journaling.

Faulk-Kessler &
Ciaravino

2006 Assessment development of advanced interpersonal
dynamics through journaling and creative writing.

Gifford

2001 Assessed use of gaming in a course, specifically a
game designed for sexual expression interventions.

Griswold

1999 Assessed the use of debate in an OT course to
promote professional development.

Marterella & Aldrich 2015 Assessed professional habit formation through
qualitative inquiry research courses [two-course
sequence]. Students used critical thinking to analyze
professional knowledge and critical habit development.
McCannon et al.

Mickan

Murry et al.

2005 Evaluated the effectiveness of problem-based learning
case study course in meeting faculty generated learning
objectives.
1995 Use of qualitative action research and grounded theory
to assess the effectiveness of a self-directed learning
pack [of reading] to prepare students for pediatric
fieldwork, after completion of the pediatric placement.
2000 Assessed the effectiveness of a medical humanities
course in developing reflective practice and lifelong
learning among occupational therapy students.

Perlman et al.

2005 Assessed the effectiveness of web-based instruction to
teach activity analysis. Compared traditional Analysis
Framework to using the Model of Human Occupation.

Scaffa & Wooster

2004 Assessed the effectiveness of an intensive, problembased learning course on the development of clinical
reasoning skill in OT students with peer-to-peer
teaching.
2005 Assessment of the effectiveness of video technology
and problem- based learning to teach group dynamics.

Schaber
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Smits & Ferguson

2000 Evaluated the effectiveness of Integration Tutorial and
Seminar to improved student application of theoretical
knowledge during fieldwork using self-directed learning
as part of the tutorial.

Zimmerman et al.

2007 Described the value of self-reflection in the evaluation
process to develop reflective practitioners through
assessment of guided self-reflections and peer/advisor
feedback.

Discussion
The included studies had commonalities, and all seemed energized by the desire to
develop students’ skills and characteristics that would improve learning outcomes and
ongoing professionalism. We further examined these studies specific to Bloom’s
Taxonomy higher-order thinking categories, pedagogies in the study that applied
metacognitive strategies, and educational purposes.
Higher-order Thinking
The top three levels of Bloom’s taxonomy include creating, evaluating, and analyzing;
the top three levels include skills such as self-directed learning, critical thinking, and
reflection/reflective thinking; all of which are higher-order thinking skills (Irvine, 2017).
The appendix describes the articles included in the study across several dimensions,
where we discuss the aspect of metacognition and Bloom’s Taxonomy level reflected in
their interventions and the relative Bloom’s level of learning. The appendix also
describes the learning activities in each study related to a specific aspect of
metacognition and the related Bloom’s Taxonomy level of learning. The analysis of the
articles in this study revealed the ways in which students participate in metacognitive
activities aligned with higher order thinking including written reflections, peer-led
interactions, self-directed learning, critical thinking, debate, peer-to-peer feedback, selfassessment (personal reflection), and reflective observation.
Self-directed learning seeks to develop skills wherein the student/practitioner can take a
topic of interest and find resources and knowledge, critique the value of the knowledge,
assess how the credible knowledge could apply to current training or practice, and
create a way to apply that knowledge that is reasonable and helpful (Murad et al., 2010).
While the studies tended to use several learning activities to achieve their educational
aims, four studies used self-directed learning through problem-based learning
strategies, fieldwork preparatory courses, or as part of an inquiry-based learning
pedagogy (Chung, 2001; McCannon et al., 2005; Mickan, 1995; Smits & Ferguson,
2000). Mickan proposed that self-directed learning packets would improve upon generic
knowledge for fieldwork to prepare students for a specialty fieldwork placement.
Similarly, Smits and Ferguson (2000) found that using a course between fieldwork
placements helped integrate knowledge learned in fieldwork with theory by using selfdirected learning and allowing for the incorporation of theory into practice, as reported
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by both students and fieldwork educators. Chung (2001) and McCannon et al. (2005)
were intentional in their use of self-directed learning, having students plan, collaborate,
and direct activities using inquiry-based and problem-based learning pedagogies,
respectively.
Five articles were specific about having critical thinking in their courses (see Appendix).
Critical thinking is part of assessing and analyzing a problem or situation to apply
knowledge in a manner that provides evidence in decision-making. Perlman and
colleagues (2005) used critical thinking to elevate learning in an online module designed
to teach activity analysis through tutorials and immediate feedback. Students had to
create feedback, reflect on their performance, and apply feedback provided (Perlman et
al., 2005). The studies used Bloom’s Level of evaluation (reflection, critique) and
creation (writing), applied through student assignments and activities requiring writing
and critical collaborations.
Reflection, reflective thinking, or reflection-in-action is a process of looking back at what
occurred in learning or practice and evaluating and judging what went well, what was not
desirable to continue, and what could possibly change to improve a situation (Fleming,
1991). Eight studies used a variety of forms of reflection (see Table 1). The reflection
process becomes deeper as more time is devoted to thinking (assessing), analyzing,
and writing about the learning process and knowledge gained. Practitioners may reflect
as they work, based on observations of the client’s reactions and the environment's
effect, known as reflection-in-action (Falk-Kessler & Ciaravino, 2006). The process of
reflection-in-action, while beneficial, does not allow for thorough assessment or
reflection over time as with written reflections, called reflection-on-action. Chung (2001)
used reflective journals to promote learning through student reflection on their learning.
However, all reflection is beneficial because it provides a space for thinking about
chosen actions, analyzing for needed changes, and improving outcomes both in learning
as a student and as a practitioner. One study specifically used reflections on peer
observations through lab work to elevate the learning to the level of creating and
evaluating instead of normal lab work where a student might receive feedback from an
instructor only (Smits & Ferguson, 2000).
The intentional use of higher-order thinking activities elevates the students’ learning in a
way that does not naturally occur. Self-directed learning, critical thinking, and reflecting
are foundational ways of learning for adult learners and professionals seeking to
improve their practice. Developing higher-order thinking is thus a skill set that benefits
students in educational programs, in the transition to practice, and as a practitioner
(Chung, 2001).
Long term goals for higher-order thinking includes developing life-long learners. Lifelong learners continue to intentionally develop professionally, maintain reflection as a
practitioner using evidence to improve their clinical reasoning, and always seek best
practice. The goal of developing life-long learners within occupational therapy education
was explicit in three of the studies: Chung (2001), Murray et al. (2000), and Zimmerman
et al. (2007). Life-long learning involves a continued process of seeking new skills and
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knowledge. As life-long learners, practitioners may develop professionally if they pursue
an intentional path of discovery. Promoting professional development within a
student/practitioner’s career takes focus; in an educational program, the curriculum
identifies the path and focus.
Clinical reasoning allows practitioners to apply skills, experience, knowledge, and best
evidence to each client (Fleming, 1991). Two studies, Falk-Kessler and Ciaravino
(2006) and Scaffa and Wooster (2004), specifically identified clinical reasoning as a
foundational and lifelong skill. The outcome, developing clinical reasoning, would allow
the translation of this skill from class to fieldwork, to practice. Learning theory in higher
education does not need to be different than how practitioners learn and update their
practice. Greber et al. (2007b) developed the four-quadrant model of facilitated learning
and spoke to the relationship between how occupational therapy practitioners facilitate
client learning and adult learning theory. Additionally, Zimmerman and colleagues
(2007) noted that higher education must evolve to keep up with employers' changing
needs who value soft skills related to clinical reasoning, such as reflection.
Pedagogy
As the occupational therapy profession evolves, likewise, there are trends in education.
In the late 1990s to the 2000s, there was a surge of studies examining the
implementation of problem-based learning (PBL) in occupational therapy education. The
trends identified in this study came from many of these articles and are therefore worth
discussing. Problem-based learning is a student-centered pedagogy that allows
students to work through problems that do not have a defined solution; thus, students
must find evidence and think through the problem to create a solution or a way to
address the problem. These are often related to real practice scenarios or application
(Vroman & MacRae, 1999). This adoption of PBL appears based on the need for
improving student outcomes related to the higher-order thinking skills previously
mentioned. One study in this scoping review applied PBL (McCannon et al., 2005). It is
worth noting that some excluded studies used PBL; however, these studies did not
explicitly use metacognitive strategies or higher-order thinking approaches. Overall, we
found a wide variation in the implementation and application of PBL in occupational
therapy curriculum and courses.
Problem-based learning done well includes critical thinking and self-directed learning.
However, some of the studies in this review focus on curriculum goals and/or course
objectives and may not embrace the full extent of active learning within PBL. Active
learning pedagogies, including PBL, are not all implemented in the same manner and
may include varying levels of self-directed learning or critical thinking and may or may
not emphasize reflection as a key part of learning. Purposeful implementation is key to
developing the metacognitive skills of reflection, self-directed learning, and critical
thinking. Vroman and MacRae (1999) concluded that developing clinical reasoning and
critical reflection in students was the impetus for PBL use in occupational therapy
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education. Many strengths of PBL relate to developing skills, such as ongoing learning
and translation of learning. However, some educators are concerned that the more
traditional lecture-based course is still necessary to prevent the loss of learning factual
and basic science information.
Educational Purpose of the Study
The appendix shows the examination of the educational purpose of the courses in the
studies. Eleven of the thirteen studies included metacognition related design and were
unique to a specific course or course series (e.g., evidence-based practice, activity
analysis, pediatrics) and not intended for an overarching program curricular design.
One of the studies that took a program curricular approach was Marterella and Aldrich
(2015). They examined the rationale for teaching qualitative inquiry across the
curriculum. Their findings suggested that qualitative inquiry can build the habits of
reflection and reflexivity, criticality, and active engagement that parallels both practice
and research. In contrast, Zimmerman and colleagues (2007) added a guided reflection
process in faculty-student advising. Through this guided reflective process, they found
students were better able to assess their learning and make adjustments, especially in
preparation for fieldwork experiences.
There were various reasons the aforementioned eleven courses add metacognitive
design elements or strategies to a course. The reasons for a change in course design
emerged in two subthemes: a philosophical approach or an active- learning and
teaching strategy. As stated previously, much of the philosophical design was based on
PBL (McCannon et al., 2005; Scaffa & Wooster, 2004; Schaber, 2005). All philosophical
approaches had in common the goal for student behavioral change and to foster higherorder thinking. The second subtheme identified was active-learning and teaching
strategies. Some of the strategies included gameplay (Gifford, 2002), medical
humanities (Murray et al., 2000), debate (Griswold, 2000), autopathographies and
disability training videos (Falk-Kessler & Ciaravino, 2006), guided-reflection with
feedback, and web-based tutorials paired with active learning strategies and immediate
feedback (Perlman et al., 2005).
Most of the studies looked at the effect of a specific pedagogy or aspect of active
learning or thinking, such as reflective thinking and writing, and the related impact on
learning. The articles described metacognitive strategies used to improve learning,
understanding, and retention and included the application of knowledge and skills. The
metacognitive strategies typically utilized higher-order thinking and learning activities on
the level of evaluating and creating on Bloom's Taxonomy (Krathwohl, 2002). However,
only one study explicitly mentioned the use of metacognition and metacognitive learning
strategies as integral to the course (Perlman et al., 2005).
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Implications for Occupational Therapy
Often expert clinicians transition into faculty roles with little to no knowledge of
pedagogy or teaching and learning theories, or faculty adjust their teaching and learning
through trial and error (Gilbert Hunt, 2017). Greber and colleagues proposed
“understanding of the teaching–learning process is critical” for instructing occupational
therapy students and their future practice (Greber et al., 2007a, p. S34). Therefore,
using specific techniques and strategies designed to actively engage learning and
encourage occupational therapy students to use higher-order thinking is desirable and
necessary to develop students into reflective practitioners (Barbagallo, 2021). It is
essential to purposefully select and implement metacognitive pedagogical approaches
and measures for higher-order learning outcomes. In the realm of the scholarship of
teaching and learning, occupational therapy education could improve their learning
outcomes if they explicitly embedded metacognition and active learning strategies into
their curricular threads and throughout their course design. We need targeted research
on the explicit use of metacognition to provide discipline-specific evidence of this and
other learning strategies’ effectiveness. Research assessing the effectiveness of specific
metacognitive and higher order thinking activities, assignments, and instructional design
specific to occupational therapy courses would assist in guiding instructors in the
application and benefits of metacognition in improving instructional and programmatic
outcomes.
Although we strictly adhered to the Arksey and O’Malley (2005) framework we
acknowledge limitations in our study. Our search strategy to limit our search to only
occupational therapy journals may have unexpectedly left out occupational therapy
related course design published in education journals. Due to the iterative nature of
scoping reviews, we relied upon the National Research Council’s (2000) publication
How People Learn to define more concretely metacognition; in doing so some studies
that may have used metacognitive strategies may have been eliminated because the
authors did not explicitly use the terms we selected.
Conclusion
The current health care system demands that health care providers practice with critical
thinking and critical reflection to improve practice and therapeutic outcomes. For
practitioners to perform at this high level, they need training that teaches them how to
think critically and self-reflect iteratively. For the occupational therapy profession to meet
this demand, curricular and course design and pedagogies in occupational therapy
higher education could explicitly use metacognitive techniques within their programs to
foster this critical and reflective approach to practice. Further, students may benefit from
learning specific metacognitive techniques they can implement independently.
Transparency and intentionality in occupational therapy higher education related to
metacognition may improve learning outcomes leading to better prepared practitioners.

Published by Encompass, 2022

11

Journal of Occupational Therapy Education, Vol. 6 [2022], Iss. 3, Art. 5

References
Arksey, H., & O’Malley, L. (2005). Scoping studies: Towards a methodological
framework. International Journal of Social Research Methodology, 8, 19–32.
https://doi.org/10.1080/1364557032000119616
Barbagallo, M. S. (2021). Nursing students’ perceptions and experiences of reflective
practice: A qualitative meta-synthesis. Teaching & Learning in Nursing, 16(1),
24–31. https://doi.org/10.1016/j.teln.2020.07.006
Bernauer, J. A., & Fuller, R. G. (2017). Beyond measurement-driven instruction:
Achieving deep learning based on constructivist learning theory, integrated
assessment, and a flipped classroom approach. Journal on Excellence in
College Teaching, 28(2), 111–132.
http://celt.muohio.edu/ject/issue.php?v=28&n=2
Brown, D. (2017). An evidence-based analysis of learning practices: The need for
pharmacy students to employ more effective study strategies. Currents in
Pharmacy Teaching & Learning, 9(2), 163–170.
https://doi.org/10.1016/j.cptl.2016.11.003
Chung, J. C. C. (2001). Active learning of geriatric rehabilitation: Deliberations of an
undergraduate occupational therapy programme. Scandinavian Journal of
Caring Sciences, 15(3), 250–256.
https://doi.org/10.1046/j.1471-6712.2001.00033.x
Colbert, C. Y., Graham, L., West, C., White, B. A., Arroliga, A. C., Myers, J. D., Ogden,
P. E., Archer, J., Mohammad, Z. T., & Clark, J. (2015). Teaching metacognitive
skills: Helping your physician trainees in the quest to ‘know what they don’t
know’. American Journal of Medicine, 128(3), 318–324.
https://doi.org/10.1016/j.amjmed.2014.11.001
Dong, F. M. (2014). Teaching learning strategies: Connections to Bloom’s Taxonomy.
Journal of Food Science Education, 13(4), 59–61.
https://doi.org/10.1111/1541-4329.12043
Eichbaum, Q. G. (2014). Thinking about thinking and emotion: The metacognitive
approach to the medical humanities that integrates the humanities with the basic
and clinical sciences. Permanente Journal, 18(4), 64–75.
https://doi.org/10.7812/TPP/14-027
Everson, H.T., & Tobias, S. (1998). The ability to estimate knowledge and performance
in college: A metacognitive analysis. Instructional Science, 26, 65–79.
https://doi.org/10.1023/A:1003040130125
Fallahi, C. R., & LaMonaca, F. H. (2009). The evolution of educational objectives:
Bloom’s Taxonomy and beyond. Journal on Excellence in College Teaching,
20(1), 71–86. http://celt.muohio.edu/ject/issue.php?v=20&n=1
Falk-Kessler, J., & Ciaravino, E.A. (2006) Student reflections as evidence of interactive
clinical reasoning skills. Occupational Therapy in Health Care, 20(2), 75-88.
https://doi.org/10.1080/J003v20n02_05
Fleming, M. H. (1991). The therapist with the three-track mind. American Journal of
Occupational, 45(11), 1007–1014. https://doi.org/10.5014/ajot.45.11.1007
Gifford, K. E. (2002). Using instructional games: A teaching strategy for increasing
student participation and retention. Occupational Therapy in Health Care, 15 (12), 13–21. https://doi.org/10.1080/J003v15n01_03

https://encompass.eku.edu/jote/vol6/iss3/5

12

Robinson et al.: Metacognitive Techniques in Occupational Therapy Education

Gilbert Hunt, S. (2017). Sylvia Rodger's contribution to a dynamic and diverse
curriculum and education evidence base. Australian Occupational Therapy
Journal, 64 (1), 45–48. https://doi.org/10.1111/1440-1630.12404
Greber, C., Ziviani, J., & Rodger, S. (2007a). The four-quadrant model of facilitated
learning (Part 1): Using teaching-learning approaches in occupational therapy.
Australian Occupational Therapy Journal, 54, S31–S39.
https://doi.org/10.1111/j.1440-1630.2007.00662.x
Greber, C., Ziviani, J., & Rodger, S. (2007b). The four-quadrant model of facilitated
learning (Part 2): Strategies and applications. Australian Occupational Therapy
Journal, 54, S40–S48. https://doi.org/10.1111/j.1440-1630.2007.00663.x
Griswold, L. A. (2000). Debate as a teaching strategy. American Journal of
Occupational Therapy, 54(4), 427–428. https://doi.org/10.5014/ajot.54.4.427
Hoffmann, R., & McGuire, S. (2010). Marginalia: Learning and teaching strategies.
American Scientist, 98(5), 378-382. https://doi.org/10.3402/meo.v20.27561
Huang, G. C., Lindell, D., Jaffe, L. E., & Sullivan, A. M. (2016). A multi-site study of
strategies to teach critical thinking: “Why do you think that?”. Medical Education,
50(2), 236–249. https://doi.org/10.1111/medu.12937
Huang, G. C., Newman, L. R., & Schwartzstein, R. M. (2014). Critical thinking in health
professions education: Summary and consensus statements of the Millennium
Conference 2011. Teaching & Learning in Medicine, 26(1), 95–102.
https://doi.org/10.1080/10401334.2013.857335
Irvine, J. (2017). A comparison of revised Bloom and Marzano's new taxonomy of
learning. Research in Higher Education Journal, 33.
https://eric.ed.gov/?id=EJ1161486
Juckett, L. A., & Robinson, M. L. (2018). Implementing evidence-based interventions
with community-dwelling older adults: A scoping review. American Journal of
Occupational Therapy, 72, 7204195010.
https://doi.org/10.5014/ajot.2018.031583
Ku, K. Y. L., & Ho, I. T. (2010) Metacognitive strategies that enhance critical thinking.
Metacognition Learning, 5, 251-267. https://doi.org/10.1007/s11409-010-9060-6
Krathwohl, D. R. (2002). A revision of Bloom’s Taxonomy: An overview. Theory Into
Practice, 41(4), 212–218. https://doi.org/10.1207/s15430421tip4104_2
Livingston, J.A. (2003). Metacognition: An Overview. U.S Department of Education
Education Resources Information Center (ERIC).
https://eric.ed.gov/?id=ED474273
Marterella, A. L., & Aldrich, R. M. (2015). Developing occupational therapy students’
practice habits via qualitative inquiry education: Favoriser l’acquisition
d’habitudes en matière de pratique chez les étudiants en ergothérapie par.
Canadian Journal of Occupational Therapy, 82(2), 119–128.
https://doi.org/10.1177/0008417414562955
McGuire, S. Y. (2015). Teach students how to learn: Strategies you can incorporate
into any course to improve student metacognition, study skills, and motivation.
Stylus Publishing, LLC.
Medina, M. S., Castleberry, A. N., & Persky, A. M. (2017). Strategies for improving
learner metacognition in health professional education. American Journal of
Pharmaceutical Education, 81(4), 1–14. https://doi.org/10.5688/ajpe81478

Published by Encompass, 2022

13

Journal of Occupational Therapy Education, Vol. 6 [2022], Iss. 3, Art. 5

McCannon, R., Robertson, D., Caldwell, J., Juwah, C., & Elfessi, A. (2005). Students’
perceptions of their acquired knowledge during a problem-based learning case
study. Occupational Therapy in Health Care, 18(4), 13–28.
https://doi.org/10.1300/J003v18n04_02
Mickan, S. M. (1995). Student preparation for paediatric fieldwork. British Journal of
Occupational Therapy, 58(6), 239–244.
https://doi.org/10.1177/030802269505800604
Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G.; PRISMA Group. (2009). Preferred
reporting items for systematic reviews and meta-analyses: The PRISMA
statement. PLoS Medicine, 6 (7), e1000097.
https://doi.org/10.1136/bmj.b2535

Moukperian, S., & Woloshyn, V. (2013). The learning strategist teaches first-year
undergraduates: Embedding learning strategies and metacognitive dialogue into
course content. Universal Journal of Educational Research, 1(2), 96–103.
https://doi.org/10.13189/ujer.2013.010209
Murad, M.H., Coto-Yglesias, F., Varkey, P., Prokop, L.J., & Murad, A.L. (2010). The
effectiveness of self-directed learning in health professions education: A
systematic review. Medical Education, 44(11), 1057–1068.
https://doi.org/10.1111/j.1365-2923.2010.03750.x
Murray, R., McKay, E., Thompson, S., & Donald, M. (2000). Practicing reflection: A
medical humanities approach to occupational therapist education. Medical
Teacher, 22(3), 276–281. https://doi.org/10.1080/01421590050006250
National Research Council. (2000). How people learn: Brain, mind, experience, and
school: Expanded edition. The National Academies Press.
https://doi.org/10.17226/9853.
Nilsson, A., & Silén, C. (2010). “You have to know why”: The influence of different
curricula on nursing students’ perceptions of nursing. Scandinavian Journal of
Educational Research, 54(6), 631–642.
https://doi.org/10.1080/00313831.2010.522974
Perlman, C., Weston, C., & Gisel, E. (2005). A web-based tutorial to enhance student
learning of activity analysis. Canadian Journal of Occupational Therapy, 72(3),
153–163. https://doi.org/10.1177/000841740507200303
Sandall, L., Mamo, M., Speth, C., Lee, D., & Kettler, T. (2014). Student perception of
metacognitive activities in entry-level science courses. Natural Sciences
Education, 43(1), 25–32. https://doi.org/10.4195/nse2013.06.0021
Scaffa, M. E., & Wooster, D. M. (2004). Effects of problem-based learning on clinical
reasoning in occupational therapy. American Journal of Occupational Therapy,
58(3), 333 – 336. https://doi.org/10.5014/ajot.58.3.333
Schaber, P. L. (2005). Incorporating problem-based learning and video technology in
teaching group process in an occupational therapy curriculum. Journal of Allied
Health, 34(2), 110 - 116.
Smits, E., & Ferguson, J. (2000). Integration tutorials and seminars: A creative learning
approach for occupational therapy curricula. Canadian Journal of Occupational
Therapy, 67(2), 86–92. https://doi.org/10.1177/000841740006700301
Tanner, K. D. (2012). Promoting student metacognition. CBE - Life Sciences Education,
11(2), 113–120. https://doi.org/10.1187/cbe.12-03-0033

https://encompass.eku.edu/jote/vol6/iss3/5

14

Robinson et al.: Metacognitive Techniques in Occupational Therapy Education

Tricco, A. C., Lillie, E., Zarin, W., O'Brien, K. K., Colquhoun, H., Levac, D., Moher, D.,
Peters, M., Horsley, T., Weeks, L., Hempel, S., Akl, E. A., Chang, C., McGowan,
J., Stewart, L., Hartling, L., Aldcroft, A., Wilson, M. G., Garritty, C., Lewin, S., …
Straus, S. E. (2018). PRISMA Extension for Scoping Reviews (PRISMA-ScR):
Checklist and explanation. Annals of Internal Medicine, 169(7), 467–473.
https://doi.org/10.7326/M18-0850
Vroman, K., & MacRae, N. (1999). How should the effectiveness of problem-based
learning in occupational therapy education be examined? American Journal of
Occupational Therapy, 53(5), 533–536. https://doi.org/10.5014/ajot.53.5.533
Zimmerman, S.S., Hanson, D.J.B., Stube, J.E., Jedlicka, J.S., & Fox, L. (2007). Using
the power of student reflection to enhance professional development. Internet
Journal of Allied Health Sciences & Practice, 5(2), 1–7.
https://doi.org/10.46743/1540-580X/2007.1146

Published by Encompass, 2022

15

Journal of Occupational Therapy Education, Vol. 6 [2022], Iss. 3, Art. 5

16

Appendix
Metacognitive Strategies: Article Analysis
Authors

Metacognitive
Strategy

Title of Course

Aspect of Metacognition

Blooms Taxonomy

Chung (2001)

Written Reflection

Occupational
Therapy in Geriatric
Rehab & the Ageing
Processincorporated inquirybased learning

Reflective journals on learning
experiences

Creating (writing)

Peer-led interactions

Occupational
Therapy in Geriatric
Rehab & The Ageing
Process- incorporated
inquiry-based learning

Small group peer led analysis and peer Creating (facilitating,
to peer teaching
leading)

Self-Directed
Learning

Occupational Therapy in
Geriatric Rehab & The
Ageing Processincorporated inquirybased learning

Self-directed learning as part of an
inquiry-based learning pedagogy

Planning (directing
and planning)

Critical Thinking

Occupational Therapy in
Geriatric Rehab & The
Ageing Processincorporated inquirybased learning

Critical Thinking as part of an inquirebased learning pedagogy

Evaluating (critiquing,
assessing)
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Evaluation (reflecting)
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Falk-Kessler &
Ciaravino (2006)

Written Reflection

Advanced Interpersonal
Dynamics

17

Reflective journals kept based on
reflection in action to illuminate the
clinical reasoning skill process

Creating (writing)

Evaluating (reflecting)
Peer-led Interactions

Advanced Interpersonal
Dynamics

Small Group Interactions; learning to
identify gaps in knowledge

Evaluating
(moderating)
Creating (facilitating)

Gifford (2001)

Griswold (1999)

Marterella & Aldrich
(2015)

Occupational Therapy
Dynamics of
Interpersonal
Relationships

Problem solving in group and
debriefing by instructor; written
reflection

Debate, peer to peer
feedback

Occupational Therapy
Practice in Public Schools
- elective (Senior Level)

Debate with peer to peer and
instructor feedback

Evaluating (debating)

Peer-led interactions

Occupational Therapy
Practice in Public Schools
- elective (Senior Level)

Peer to peer feedback and
interactions during debate

Creating (creating)

Qualitative Inquiry
Research - two course
sequence

Critical thinking used to analyze
professional knowledge and practice
via "critical habit"

Creating (developing the critical and active
engagement habit)

Written Reflection

Critical Thinking

Creating (writing)

Evaluating (reflecting)

Evaluating (debating)

Evaluating (critiquing)
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McCannon et al.
(2005)

Self-Directed
Learning

Occupations and Agingused problem-based
learning & case study
learning

Self-directed learning, small group
work with instructor facilitation

Creating (planning,
collaborating)

Mickan (1995)

Self-Directed
Learning

*No course, research on
use of advanced readings
as preparation for a
pediatric fieldwork
placement

Self-directed learning, use of provided
and discovered resources to develop
knowledge and skills simultaneously;
supported independent learning

Evaluating and
Application
(application of skills,
analysis of techniques,
and self-evaluation)

Murray et al. (2000)

Written Reflection

Occupational Therapy
Medical Humanities

Reflective journaling

Creating (writing)

Debate, peer to peer
feedback

Occupational Therapy
Medical Humanities

Student led debate sessions.

Critical Thinking

Occupation as Therapyan online course for
teaching activity analysis

Critical Thinking through online
tutorials providing immediate
feedback

Perlman, Weston, &
Gisel (2005)

Evaluating (reflecting)
Evaluating (debating)
Creating (student ledplanning and
managing, writing,)
Creating (integrating feedback)
Evaluating (critiquing,
reflecting)
Applying
(implementing
feedback)
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Scaffa & Wooster
(2004)

Schaber (2005)

Smits & Ferguson
(2000)
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Peer-led interactions

Occupational therapy
course - Development of
Clinical Reasoning Skills
(intensive)

Peer to peer teaching

Creating (managing,
planning. leading)

Self-Assessment use of assessment
tool

Occupational therapy
course - Development of
Clinical Reasoning Skills
(intensive)

Self-Assessment of Clinical Reflection
and Reasoning (SACRR)

Evaluating (assessing,
measuring, reflecting)

Written Reflection

Occupational TherapyModels of Group
Dynamics course

Critical reflection of self in group
interactions

Creating (writing),
Evaluating (assessing,
reflecting, critiquing)

Critical Thinking

Occupational TherapyModels of Group
Dynamics course

Critical thinking as part of critical
reflection of self in group interactions

Creating (writing)

Self-Assessment use of assessment
tool

Occupational TherapyModels of Group
Dynamics course

Self-assessment used through the
Myers-Briggs Personality Inventory,
and other assessments, used to
enhance group analysis

Creating (strategizing)

Peer-led interactions

Occupational therapy
course - Development of
Clinical Reasoning Skills
(intensive)

Peer to peer teaching

Creating (managing,
planning. leading)

Self-Assessment use of assessment
tool

Occupational therapy
course - Development of
Clinical Reasoning Skills
(intensive)

Self-Assessment of Clinical Reflection
and Reasoning (SACRR)

Evaluating (assessing,
measuring, reflecting)

Evaluating (assessing,
measuring, reflecting)
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Smits & Ferguson
(2000)

Reflective
Observation

Occupational therapy
course - Development
of Clinical Reasoning
Skills (intensive)

Reflection on peer observations in lab

Evaluating (critiquing,
reflecting,
constructing
[feedback])

Zimmerman et al.
(2007)

Written Reflection

**Curricular inclusion
of self-reflection and
feedback; included in
student competencies

Self-reflective writing based on guided
questions, advisor and peer feedback
provided

Creating (writing)
Evaluating (critiquing,
reflecting)

* Mickan (1995) used action-participatory research to assess an earlier project to assess preparatory learning for fieldwork.
** Zimmerman et al. (2007) Developed a student evaluation process to facilitate development of student personal and professional skills.
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