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Abstract

Introduction: Clinical reasoning (CR) is a core clinical skill that has been directly linked with patient outcomes. Therefore,
developing sound clinical reasoning skills in students should be a concern for physical therapy (PT) professional education
programs.

Purpose: To develop an understanding of PT student perceptions of CR and how they best learn it to inform future educational
practice and research needs.

Method: A systematic review of the literature was conducted using the databases PubMed, CINAHL, ERIC, and Cochrane
database of systematic reviews to develop an understanding of how students perceive CR throughout their professional education
programs and how they best learn it.

Results: Fifteen articles met inclusion criteria. Three major themes were identified from the systematic review. First, student
perceptions of CR do change throughout their professional education programs. Second, students prefer educational experiences
that allow them to act in a PT role, for instance case-method teaching. Lastly, that educational experiences designed to enhance CR
capability enhances student professional formation and identity.

Discussion: Recent calls for reform across all levels of physical therapy education has been made. In part, these reform efforts
emphasize the need for PT education programs to provide learner-centered education through practice-based learning experiences
and developing adaptive learners. The results of the systematic review support these aims. More research is needed regarding the
impact of educational experiences on student CR skill development as well as more valid and reliable tools for assessing CR
capability in PT students.

© 2020 King Saud bin Abdulaziz University for Health Sciences. Production and Hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction
1.1. Clinical reasoning (CR)

Clinical reasoning (CR) is considered a founda-
tional skill of health profession clinical practice that
informs decision-making about patient and client
problems." CR capability has been described as the
ability to implement and synthesize key learning and
thinking skills in clinical practice and is typically
exemplified in experts but often absent or underde-
veloped in student novices.” For example, reflective
thinking has been said to allow clinicians to make
sense of complex clinical situations, and facilitate
learning of new reasoning strategies for dealing with
similar cases in the future. Specific to the PT profes-
sion, CR has been conceptualized as the integration of
cognitive, psychomotor, and affective skills.” These
skills are requisite for students to learn in order to
make sound clinical decisions considerate of the
unique needs of their individual patient’s.”

Given the importance of CR in both the progression of
students’ learning in professional education programs
and the need to provide quality patient care during clin-
ical education experiences, PT educators and researchers
need to better understand both what CR is and how PT
students best learn it. One issue with facilitating CR skill
development is that it is a highly-contextualized concept
that no single model can fully explain.'~ For instance, CR
in fast-paced and complex acute care settings has been
conceptualized in part as performing exhaustive chart
reviews to obtain and evaluate pertinent medical factors
that may preclude patients from participating in a phys-
ical therapy program,® while CR in pediatric physical
therapy requires enhanced consideration of the child’s
developmental level and participation in age appropriate
activities.” Research in reasoning has mostly focused on
what constitutes expertise in CR, how to develop it, and
how to assess it. *** However, more attention needs to be
paid in how students perceive the CR process in their
professional education programs and their perceptions
about which instructional methods best facilitate desired
CR capabilities such as reflective thinking, critical
thinking, dialectical thinking, and complexity thinking.'”

1.2. Theoretical background

Developing CR capability is a big concern of edu-
cators in professional education programs. One reason
for this is due to the acceptance that the PT body of
literature is inadequate for informing the wide range of
clinical decisions PTs make with their patient’s.'' This
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concern has led to a plethora of research regarding
instructional methods for facilitating desired CR skills
in students.'>™"° However, a recent call for reform in
physical therapy education has identified an increased
need for providing learner-centered education.'®
Learner-centered education occurs when “attention is
focused on the learner and the actual and possible
learning that might occur.”'® When implementing
learner-centered education it is the educator’s re-
sponsibility to ensure the learning task is matched with
their student’s ability. For instance, it has been sug-
gested that excessive cognitive load resulting from
learning concepts that are inherently difficult (intrinsic
load), the way the information is presented (extraneous
load), and too much new information at once (germane
load) can be detrimental to student learning.'” There-
fore, a requisite to providing learner-centered educa-
tion is an understanding of students’ current level of
CR capability to ensure educational experiences are
best matched to their learning needs.

Additionally, Jensen et al. (2019) have suggested
one goal of professional education programs should be
to develop adaptive learners. Adaptive learners are
individuals capable of recognizing situations that
require innovative methods to accomplish task goals
and have developed skills for transforming the way
they practice.'®'® These skills assist adaptive learners
thrive in situations of higher complexity and uncer-
tainty. When developing adaptive learners, Schu-
macher et al.'” suggested students need to take on
more responsibility for their learning. However, when
providing learner-centered instruction, educators must
be careful not to relinquish all responsibility of
learning to their students. Therefore, education should
be regarded as a shared responsibility among students
and educators learning from each another enhancing
clinical and educational practices.'”

It’s important to note when providing learner-
centered education, Jensen et al.'® have made clear
that educators should not focus their instructional
methods to provide what students perceive they need or
want. It is ultimately the educator’s responsibility to
ensure that the instructional methods they implement
align with contemporary best practice standards for
facilitating those clinical reasoning capabilities
required to succeed in clinical practice. Thus, they
have recommended increased implementation of
practice-based learning across professional and post-
professional education programs.

Practice-based learning is learning through experi-
ence. Students benefit when the learning they create is
situated in experiences that match the conditions under
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which they are expected to practice. When providing
practice-based learning experiences, educators need to
ensure that the complexity of clinical problems are
matched to their student’s ability while ensuring the
safety of the student and “patient”. Along the way
educators and students develop meaningful reciprocal
relationships that fosters learning in both educator and
student.

Literature in psychology indicates that an under-
standing of what a phenomenon is and how it is
perceived are both important.””*' In doing so, educa-
tors can create more meaningful educational experi-
ences for their students that bridge their current
perception and understanding of CR to a more
contemporary and accepted understanding of what CR
really is. Therefore, PT educators wanting to provide
learner-centered education and produce adaptive
learners must become attuned to their student’s current
level of ability and willingness to take on responsibility
for their learning. An understanding of student per-
ceptions regarding CR in physical therapy professional
education may inform PT educators when and how to
implement practice-based learning experiences that
facilitate adaptive learning skills in PT students.

1.3. Purpose

The purpose of this study was to conduct a sys-
tematic review of the literature regarding PT student
perceptions of CR. The systematic review was framed
by the following research questions:

(a) How do PT students perceive clinical reasoning for
the physical therapy profession during their pro-
fessional education programs?

(b) How do PT students perceive they best learn
clinical reasoning skills in professional education
programs?

2. Methods
2.1. Search strategy

A recent systematic review of the literature was
conducted to address the research questions. The da-
tabases PubMed, CINAHL, ERIC, and Cochrane
Database of Systematic Reviews were selected to
provide a robust review of the literature while ensuring
similar reviews have not been conducted recently. It
was identified that the terms CR, clinical-decision
making, and critical thinking are often used inter-
changeably in the literature.””*’ In consideration of
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these terms, MeSH headings were used to ensure that
retrieved articles had at least one of these terms as a
major topic. Therefore, the final PubMed search took
on the following form: “Physical Therapy Specialty”
[Majr] AND ((“Clinical Decision-Making” [Majr]) OR
(“Thinking” [Majr]) OR “clinical reasoning”). Simi-
larly, the CINHAL database was searched with the
same key terms and major headings as the PubMed
search. However, the CINAHL database divides the
term physical therapy by several major headings. To
limit extraneous returns from the literature search, the
major headings ‘“Students, Physical Therapy” and
“Education, Physical Therapy” were selected for their
relevance. Therefore, the final CINAHL search took on
the following form (MM “Students, Physical Ther-
apy”’) OR (MM “Education, Physical Therapy”)) AND
((“clinical reasoning”) OR (MM “Decision Making,
Clinical”’) OR (MM “Critical Thinking”)). Similar
search terms were entered to locate literature in the
ERIC and Cochrane databases.

2.2. Inclusion and exclusion criteria

The following criteria was imposed for determining
eligibility for inclusion in the final review. First, the
article had to provide empirical evidence through
quantitative, qualitative or mixed-methods for student
perceptions of CR. Additionally, only articles whose
full-text could be obtained in English were considered
for eligibility. Commentaries, editorials, abstracts, and
posters were excluded. Furthermore, articles printed
before 2000 were excluded because the authors wanted
to discover more contemporary student perceptions of
CR. We chose to rely solely on peer-reviewed works
for this review to better ensure the quality of the data
and conclusions being synthesized. It should be noted
this excluded “gray literature” which could contain
relevant data and conclusions to the questions pertinent
to this examination. While meta-analyses are particu-
larly vulnerable to issues of peer-review,”* this sys-
tematic review is more centered on a synthesis of high-
quality data to make instructional decisions in PT,
rather than trying to evaluate the scope of quality
within the literature on CR in PT.

From the eligible articles under consideration for
inclusion, a total of 15 were reviewed by two raters.
Percentage agreement among the raters was 85% and
resulted in a Cohen kappa value of .70 indicating
substantial inter-rater reliability.”” Differences in
opinion were rectified among the raters via phone
conference. All remaining articles were included or
excluded by the primary author.
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2.3. Evaluation and theme development

After obtaining the final sample for the systematic
review, all articles were evaluated and placed into
initial groupings by similarities regarding student per-
ceptions that were reported. An iterative process was
undertaken to identify major themes from these
groupings. After identifying major themes, articles
were re-evaluated for potential cross-theme matching.
This process continued until a saturation effect was
reached that all articles were appropriately matched to
the identified themes.

3. Results

A total of 445 records were retrieved from the data
base searches. After removing duplicates and imposing
the inclusion/exclusion criteria, a total of 15 articles
were included in the final review (Fig. 1). After
reviewing the literature, we identified three major
themes from the systematic review. The first theme was
student perceptions of CR for the physical therapy
profession within their professional education pro-
grams. The second theme was student perceptions of
educational experiences that facilitated their CR skill
development. The last theme was the perception of CR
educational experiences on their professional devel-
opment and identity. The following sections will pre-
sent the findings from the systematic review for each
theme followed by a discussion of the significance of
these findings and implications for future educational
practice and research.

3.1. Student perception of CR in professional
education

The first theme detailed how students perceived CR
in the physical therapy profession directly answering
our first research question (Table 1).'**%?" All four
of these studies identified that students considered CR
as a therapist-centric process at some point in their
professional education. Two of these studies presented
longitudinal findings. First, Furze et al.”* outlined three
tiers of CR development students go through during
their professional education. For instance, students
early on in their professional education exhibited more
compartmentalized thinking with little flexibility in
thought and action when performing physical exami-
nation procedures to developing an appreciation for
narrative reasoning and reflection-in-action to adjust
physical examination procedures that met the individ-
ual needs of their patients. Similarly, Hendrick et al.”’
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identified five conceptualizations students have when
they progress through their respective programs. They
found that students in their last two years of a four-year
professional education program were the only ones to
conceptualize CR as a problem-solving process inclu-
sive of metacognitive skills such as reflection-in-action
and reflection-on-action.

3.2. Perceptions of CR education experiences

The second theme was how students perceived they
best learned CR in their professional education pro-
grams directly answering the second research question
(Table 1).]3 28737 Of these studies four of them found
students believed case-method teaching positively
influenced their CR skill development.”®***"-** For
instance, Maas et al.’? implemented case-method
teaching presented via simulated patient and found
that students perceived acting in the therapist role
enhanced their learning more than acting in the role of
the client. Additionally, they found that students
preferred case-method instruction more than group
projects or algorithms and flowsheets in their muscu-
loskeletal ~ courses.”® Additionally, two studies
described student perceptions of educational experi-
ences designed to develop specific CR skills such as
narrative reasoning and reflection.’””* Both studies
found that students believed these educational experi-
ences positively contributed to their learning. The ef-
fect of technology on student perceptions regarding
their learning preferences and professional develop-
ment has been investigated.}’;’37 For instance, Snod-
grass”” discovered that students perceived technology-
based instruction as less valuable than in-class sessions
for their learning. However, Rowe et al.’’ found that
integrating Google Drive in the classroom assisted in
changing students’ perceptions of learning from a
teacher driven process to a self-driven one.

3.3. Professional development and identity formation

The final theme was student perceptions of
instructional methods contributing to the growth of
their professional development and identity formation
(Table 1)."*7 For example, students believed the
addition of Google Drive to an “Applied Physio-
therapy” module assisted in transforming their per-
ceptions of learning from being simple remote
memorization to the recognition of the importance of
acquiring those traits and skills necessary to become a
life-long learner.”’ Additionally, Cruz et al.'* found
that a specific reasoning course altered student
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445 records

e PubMed = 108
e CINAHL =276
e ERIC =22

e Cochrane = 39

432 articles
screened

64 full-text articles
assessed

A 4

—

[ 15 articles included in systematic review

J

13 duplicates removed

368 excluded

o 341 title/abstract

¢ 5 not available in English

e 2] Abstract,
Commentary

o | full-text not available

Editorial,

[ 49 did not meet inclusion criteria ]

Fig. 1. PRISMA flow chart of systematic review process.

perceptions from physical therapy as a therapist-centric
profession to one that is patient-focused. This is
interesting because the importance of a collaborative
approach to patient management in PT practice has
previously been established.””’ Furthermore, Huhn
et al.” stated effective collaborative reasoning requires
the integration of cognitive, psychomotor, and affective
reasoning skills for making sound clinical decisions.
This finding from Cruz et al.'* highlights how a spe-
cific CR course can affect the approach novice clini-
cians take with their patients and enhances our
understanding of the first research question.

4. Discussion
The systematic review identified a total of 15

studies detailing student perceptions of CR in profes-
sional education. Regarding instructional methods,
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case-method teaching was most reported in this liter-
ature review.”” ~ These studies indicated that students
generally regarded case-method teaching as beneficial
to their learning. Furthermore, it was found that stu-
dents perceived educational opportunities that allow
them to act in a therapist role better facilitated their
learning than peer or expert feedback did.*> This is
interesting because it suggests students perceive their
own reflection-in-action and reflection-on-action as
higher contributors to their learning than feedback
from more experienced educators, and highlights the
importance of developing sound metacognition skills,
such as reflection, when preparing students to function
in the clinical environment. In fact, a recent survey of
PT educational programs found that 91% of these
programs incorporate self-reflection skill development
in their curricula.”> However, the same survey also
found 45% of these programs do not use a standardized
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Table 1

Student perceptions of clinical reasoning.

Health Professions Education 6 (2020) 481—489

Theme 1. Perceptions of Reasoning in Professional Education

Citation

Student Perception

Cruz et al."

Furze et al.”

Cruz et al.”®

Hendrick et al.”’

Reasoning perception changed from a therapist-centric view to an increase focus on the
patient

Reasoning initially perceived as cognitively rigid with minimal consideration for
individualized patient circumstances progressing to patient focused reasoning with flexibility
in patient examination

Reasoning perceived as an instrumental process, clinician-centered, and dependent on
clinician knowledge and clinical context

Five conceptualizations of reasoning identified; ranging from application of rote knowledge
to a problem-solving and pattern building process inclusive of meta-cognition

Theme 2. Perceptions of Education Experiences

Citation

Student Perception

Caeiro et al."”

Miller et al.*?

Maas et al.*”

Boucher et al.*®

Rowe et al.”’
Loghmani et al.”’

Snodgrass™
Babyar et al.”*

Roche and Coote™

Babyar et al.”’

Gillardon and Zipp™®

Inclusion of arts, literature, and reflective writing in a narrative reasoning course perceived as
beneficial for facilitating empathy for patient circumstances, enhanced understanding of self
in the delivery of PT services, and importance of reflection in the reasoning process
Patient examination module prior to clinical education experiences perceived as beneficial for
enhancing confidence before beginning the clinical education component of their curriculum,
and organizing their clinical examinations when working with patients

Performing in the therapist role perceived as most valuable during simulated physical therapy
practice experiences

Flipped classroom model for musculoskeletal curriculum perceived as useful and effective
allowing for more in-depth discussion, and inclusion of simulated patient experiences

Use of Google Drive altered perceptions of learning from teacher-driven to self-driven
Integrated Longitudinal Case-Based Learning perceived as beneficial for facilitating critical
thinking and problem-solving skills, and clinical decision-making ability

Web-based wikis perceived as more valuable than in-class sessions for learning
Demonstration with students and actual patients perceived as positive for learning
Addition of reflection module promoted client-centered practice, and integration of evidence
into the practice setting

Students preferred live demonstrations with actual clients and case-method teaching for
learning

Case-method teaching regarded positively for facilitating hypothetico-deductive reasoning
skills, and overall learning

Theme 3. Professional Development and Identity Formation

Citation

Student Perception

Cruz et al."

Rowe et al.”’

Perceived themselves differently as clinicians which challenged the way they interacted with
patients

Identity formation and understanding of needing to develop skills to become a life-long
learner

method for assessing reflection development in stu-
dents and of the programs that do assess reflection
development, most use a wide variety of assessment
tools limiting the ability to compare reflection skill
acquisition across programs.

A recent call for educational reform has emphasized
that excellence in professional education should be
centered on providing experiences that are learner- and
patient-centered.’’*' Additionally, they emphasized
the need for earlier and more frequent exposure to
practice-based learning experiences. The systematic
review identified that students perceived their learning
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is accelerated when they are actively engaged in ex-
periences that mimic the clinical environment.’>*
This highlights the continued need to shift educa-
tional pedagogy from the teacher as a purveyor of
knowledge to a collaborative learner-centered one.
Regarding studies that investigated student percep-
tions of CR in physical therapy, everyone identified
that students perceived CR as a therapist-centric pro-
cess at some point in their professional education.
Interestingly, studies providing longitudinal find-
ings”>*’ found PT students are capable of perceiving
CR as a problem-solving process often requiring
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adjustments to examination procedures as new clinical
data emerges. This requires fluidity in cognition and
psychomotor behavior; skills typically associated with
expert reasoning.” However, Hendrick et al.”’ also
found that a significant portion (80%) of fourth-year
students did not perceive CR as a problem-solving
process. In fact, they found that an equal number of
fourth-year students (n = 2) conceptualized CR as a
trial-and-error process, the lowest level of CR
conceptualization identified in their study, as did stu-
dents who did conceptualized CR as a problem-solving
process. This largely speaks towards the wide range of
learning that occurs among students from the same PT
education programs and emphasizes a need to consider
the creation and implementation of reliable and valid
standardized assessments for core CR skills such as
critical thinking, reflective thinking, complexity
thinking, and dialectical thinking.” In addition to
increased exposure to practice-based learning experi-
ences, it has been recommended that educational ex-
periences are implemented for developing adaptive
learners.”*'! Adaptive learners understand learning
and expertise development as a life-long endeavor and
efficiently apply their knowledge and skills under
conditions of ambiguity.'® Educators must consider
creating safe educational experiences that challenges
their students to think outside the box when confronted
with more complex and challenging tasks. These ex-
periences need to be carefully constructed for each
individual student to ensure they are being appropri-
ately challenged.

Regarding educational experiences, the findings
from the systematic review identified students
perceived case-method teaching as valuable to their
learning of CR skills. Case-method teaching in-
corporates the use of clinical vignettes or even full
cases, often constructed from real-life experiences to
facilitate problem-solving skills.*” One advantage of
case-method teaching is the multitude of ways cases
can be constructed and presented to students.*’ For
instance, written case reports offer the advantages of
being relatively cheap to construct and readily
available in the literature.'”> On the other hand
simulated patient experiences use actors to portray a
clinical case. Simulated patient experiences have the
advantages of allowing students to practice varied
clinical skills such as performing physical exami-
nation tests, and conducting patient interviews.'’
The use of case-method teaching in PT education
programs may compliment community practice-
based learning experiences for developing CR
skills in PT students.
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Lastly, two studies outlined how instructional stra-
tegies impacted student perceptions of their profes-
sional development.”’3 7 For example, students
believed a stand-alone narrative reasoning course
changed their beliefs of physical therapy as a clinician-
centered profession to one that is collaborative, and
inclusive of the client’s narrative voice which
contributed to students ultimately self-identifying as
client-centered practitioners.'* This answers another
call for educational reform by enhancing student pro-
fessional formation through an understanding of the
moral obligations they have to their client’s and the
society they serve.*’

4.1. Limitations

This systematic review enhances our understanding
of student perceptions of CR in PT and how they
perceive they best learn this type of reasoning. How-
ever, the perception of a phenomenon does not always
align with actual events in the classroom. However, by
facilitating these perceptions, it is more likely that
students can take advantage of activities designed to
foster CR in the classroom. Although we believe an
understanding of student perceptions assists the
educator in creating more individualized and mean-
ingful learning experiences, this may not always be
enough. It is also necessary to track how these per-
ceptions mirror or influence actual events in the
classroom, a ripe area for future research.

Additionally, the exclusion of gray literature was
another possible limitation. As stated previously, our
intent was to synthesize high-level empirical based
studies informing student perceptions of CR. While the
exclusion of gray literature increases the quality of the
articles in the synthesis, it is also possible this may
have excluded relevant findings to our investigation.

5. Conclusion

The purpose of our systematic review was to iden-
tify student perceptions regarding CR for the physical
therapy profession and how they feel they best learn
reasoning skills. This review was meant to inform
educators of CR in recent calls for educational reform
across physical therapy education and provide an un-
derstanding for how student perceptions may influence
how learner-centered education may be provided
moving forward. We also found that student percep-
tions of what constitutes the CR process in professional
education varies widely even in those close to gradu-
ation. Future research should investigate the effects of
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early and frequent practice-based learning experiences
and their impact on developing advanced CR concep-
tualizations and practice behaviors.
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