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The aim to develop clinical reasoning (CR) in medicine and allied 
health trainees is resounding, particularly as health care becomes in-
creasingly multifaceted across dynamic clinical practice settings [1,2]. 
Specifically, physical therapy educators have identified CR develop-
ment in entry-level practitioners to be a key learning domain and 
central component of professional accreditation [1]. While multiple 
definitions exist, CR has been defined as “a complex cognitive pro-
cess that uses formal and informal thinking strategies to gather and 
analyze patient information, evaluate the significance of this infor-
mation and determine the value of alternative actions” [2]. As such, 
the integration of longitudinal CR assessments to elucidate the im-

pact of various classroom and clinical curricular designs on this vital 
skill has been suggested [3].

Although integrated clinical experience (ICE) promoting CR has 
been part of medical training since the 1970s [4], the implementa-
tion of ICE in physical therapy education is more recent. Defined as 
“a clinical education experience that occurs during an academic term 
in a coordinated fashion with didactic courses” [4], the proposed 
benefits of ICE in entry-level physical therapy training include, but 
are not limited to, increased trainee validation of their chosen profes-
sion, exposure to role models, and additional practice of foundation-
al tests and measures. While ICE embodies multiple forms, an in-
creasing presence of academically linked physical therapy student-
run free clinics (SRFCs) have emerged in the United States [5], aim-
ing to bridge the gap between classroom and clinic, while simultane-
ously serving the community. Regrettably, assessments of CR during 
ICE within physical therapy education are sparse; the majority of in-
vestigations have been performed in other allied health fields [3,5,6]. 
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Similarly, problem-based learning (PBL), a classroom model that 
creates a learner-centered environment where students solve complex 
clinical situations in a small-group format, has garnered significant 
attention [7]. Although assessments of the impact of PBL have var-
ied, improved examination scores, social and cognitive domain per-
formance, and self-reported CR have been noted, primarily in stud-
ies in the medicine, pharmacy, dental, nursing, and occupational 
therapy literature [7]. Unfortunately, longitudinal assessments of CR 
in physical therapy education are limited [3], particularly those ex-
amining the implementation of ICE with concurrent PBL during 
the final year of didactic training [8]. Consequently, the purpose of 
this investigation was to examine whether ICE with concurrent PBL 
was associated with increased self-reported CR in third-year student 
physical therapists (PTs). We hypothesized that ICE with concurrent 
PBL would be associated with improved self-reported CR in third-
year student PTs in the United States.

A quasi-experimental nonrandomized pretest-posttest design was 
used with a convenience sample of 42 participating student PTs dur-
ing their third and final year of didactic coursework in the Midwest 
of the United States. All participants completed informed consent 
following ethical approval granted by the university’s Institutional 
Review Board (Ref# 238218). Students participated in two 8-week 
PBL courses, with concurrent ICE throughout. The ICE stemmed 
from a departmental-sponsored and faculty-supervised SRFC that 
provided pro bono physical therapy services 2 afternoons per week to 
underserved individuals within the community. Clients across the 
lifespan were treated, including those with neurologic and orthope-
dic diagnoses. Third-year students were paired with an underclass-
man and faculty supervisor for all clinical care. Simultaneously, the 
students completed two 8-week PBL courses with small-group case-
based sessions totaling 6 hours per week for 16 weeks. Topics included 
the content areas of pediatrics, geriatrics, community-based practice, 
and mental health. The groups were small (limited to 6 students), 
with a local physical therapist or faculty member as a PBL tutor. Af-
ter reaching conclusions regarding each case, students completed a 
clinical presentation using the International Classification of Func-
tioning, Disability, and Health framework to disseminate their find-
ings [3].

The Self-Assessment of Clinical Reflection and Reasoning (SACRR) 
survey, with 26 items rated on a 5-point Likert scale, ranging from 5 
(strongly agree) to 1 (strongly disagree), is a reliable and valid tool for 
examining students’ self-reported perceptions of CR development 
across multiple curricular designs in allied health training, including 
physical therapy [5,6,8,9]. The SACRR was reported to have an in-
ternal consistency of 0.87 pretest and 0.92 posttest using the Cron-
bach alpha, with a moderate Spearman rank-order correlation coeffi-
cient for test-retest reliability at 0.60 [9]. The pretest-posttest survey 
analyses included changes in SACRR individual item responses and 
overall scores (aggregate of all items) between the beginning and the 
end of the 16-week session. All statistical analyses were performed 

using IBM SPSS Statistics for Windows ver. 25.0 (IBM Corp., Ar-
monk, NY, USA), utilizing the paired t-test for comparisons with 
significance accepted at P<0.05.

Upon examining the SACRR pretest-posttest analysis for overall 
scores and individual items from third-year student PTs completing 
ICE with concurrent PBL coursework, the following results were 
found. The overall scores were normally distributed, demonstrating 
a statistically significant increase from 105.43±7.18 to 109.40±7.14 
(P<0.001). However, all 26 SACRR individual items demonstrated 
a non-normal distribution, so the Wilcoxon rank-sum test was used 
to analyze them. Of the 26 SACRR items, 6 demonstrated statisti-
cally significant improvements (Table 1). These items (1, 6, 11, 17, 
22, and 24) clustered around 2 general themes, including decision-
making based on experience and evidence, as well as self-reflection 
and reasoning. The raw data are available in Supplement 1.

This study found that self-reported CR improved in third-year 
student PTs after completing ICE with concurrent PBL coursework, 
as shown by an increased overall SACRR score and improvements 
on 6 individual items (Table 1). The items that showed improve-
ment had themes associated with decision-making based on experi-
ence and evidence, as well as self-reflection and reasoning. Our re-
sults are consistent with those of Seif et al. [5], who noted improve-
ments in SACRR scores across various allied health professionals 
participating in an SRFC. Similarly, Coker [6] found that 1 week of 
hands-on ICE was associated with elevated SACRR scores among 
occupational therapy students. Further, Hakim et al. [4] underscored 
the benefits of ICE, emphasizing that such clinical environments 
provide the necessary time for students to develop self-reflection and 
CR, while allowing academic programs to closely coordinate the 
clinical curriculum and to reinforce classroom concepts.

Furthermore, in contrast to investigations that only demonstrated 
improved SACRR performance during full-time clinical rotations 
[6], this study highlights enhanced self-reported CR with as little as 
2 half-days of clinic per week when coupled with PBL. This fills a 
knowledge gap by not only examining the potential benefits of ICE 
on CR within physical therapy education, which is limited, but also 
by documenting the additional benefits of concurrent PBL, with de-
tailed information about the implementation thereof. The positive 
attributes of PBL coursework were reinforced by Fan et al. [7], who 
noted enhanced reflective practice and CR. Moreover, the utilization 
of PBL within curricula is of growing prominence as national physi-
cal therapy licensure examinations have steadily increased the num-
ber of case-based clinical questions to determine entry-level readiness 
[10].

Although ICE and PBL have benefits, several limitations have 
been noted [7]. Recent findings suggest while students’ overall per-
ception of PBL is positive, students and faculty are faced with an in-
creased preparation time, periods of potentially inadequate discus-
sion, and instances of complaints about group size [7]. Moreover, 
PBL outcomes are not consistently favorable in comparison to those 
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of traditional teaching methods [7], especially on foundational sci-
ence examinations. Likewise, while moderate evidence supports the 
proposal that ICE leads to improved CR and student perceptions of 
inter-professional attitudes [6,9], several challenges have been noted. 
A major concern is the ability of the ever-growing number of gradu-
ates to match with high-quality clinical sites, especially with tradi-
tional one-to-one preceptor-to-student models [4]. Additionally, 
quality ICE models entail significant resources, time, commitment, 
and energy [4]. The authors acknowledge that the ICE and PBL 
models face challenges, but we believe that the benefits of creating 
an innovative learning environment linking classroom and clinical 
concepts in the provision of care to underserved individuals far out-
weigh such difficulties.

Even though the overall SACRR scores improved, as well as those 
of 6 of the 26 items regarding decision-making based on experience 
and evidence and the promotion of self-reflection and reasoning, 
items associated with dealing with uncertainty and the incorporation 
of theory into practice showed non-significant improvements. This 

reinforces previous calls [1,3] for physical therapy educators to in-
crease the explicit use of theoretical frameworks linking classroom 
and clinical preparation to more effectively facilitate a praxis of learn-
ing. Subsequently, investigations aimed at improving students’ ability 
to deal with uncertainty using theoretical frameworks to guide edu-
cational and clinical practice are warranted [2,3].

The limitations of this study include the fact that SACRR scores 
were self-reported, without objective measures of CR within the class-
room or clinical setting. Additionally, the small sample size limits 
generalizability, and geographical and institutional differences in ed-
ucational practice must be considered when transferring findings be-
yond student PTs in the Midwest of the United States. Furthermore, 
a more robust experimental design with randomized student assign-
ment using a proper control group would enhance the value of this 
study, as the current design was quasi-experimental in nature.

This investigation measured changes in the self-reported CR of 42 
student PTs completing an ICE and concurrent PBL program dur-
ing their third and final year of didactic training. Improvements in 

Table 1. SACRR pretest and posttest comparisons

SACRR items Pretest Posttest P-value

  1. I question how, what and why I do things in practice. 4.40 ± 0.77 4.64 ± 0.49 0.03
  2. I ask myself and others questions as a way of learning. 4.62 ± 0.49 4.76 ± 0.43 0.13
  3. I don’t make judgements until I have sufficient data. 3.90 ± 0.62 4.02 ± 0.72 0.29
  4. Prior to acting, I seek various solutions. 4.07 ± 0.51 4.10 ± 0.58 0.82
  5. Regarding the outcome of proposed interventions, I try to keep an open mind. 4.29 ± 0.51 4.36 ± 0.49 0.44
  6. �I think in terms of comparing and contrasting information about a client’s problems and  

proposed solutions to them.
3.86 ± 0.72 4.36 ± 0.49 < 0.001

  7. I look to theory for understanding a client’s problems and proposed solutions. 3.86 ± 0.68 3.93 ± 0.75 0.49
  8. I look to frames of reference for planning my intervention strategy. 4.02 ± 0.56 4.10 ± 0.66 0.41
  9. I use theory to understand treatment techniques. 4.02 ± 0.72 4.12 ± 0.55 0.29
10. I try and understand clinical problems by using a variety of frames of reference. 4.17 ± 0.62 4.19 ± 0.71 0.83
11. �When there is conflicting information about a clinical problem, I identify assumptions  

underlying the different views.
3.67 ± 0.69 3.93 ± 0.51 0.03

12. When planning intervention strategies, I ask “What if” for a variety of options. 4.14 ± 0.72 4.33 ± 0.65 0.13
13. I ask for colleagues’ ideas and viewpoints. 4.69 ± 0.47 4.69 ± 0.47 1.00
14. I ask for the viewpoints of clients’ family members. 4.02 ± 0.72 4.24 ± 0.62 0.11
15. I cope well with change. 3.79 ± 0.65 3.76 ± 0.53 0.81
16. I can function with uncertainty. 3.60 ± 0.80 3.69 ± 0.68 0.32
17. I regularly hypothesize about the reasons for my clients’ problems. 4.24 ± 0.66 4.52 ± 0.55 0.01
18. I must validate clinical hypotheses through my own experience. 3.83 ± 0.88 4.07 ± 0.84 0.06
19. I clearly identify the clinical problems prior to planning interventions. 4.19 ± 0.59 4.33 ± 0.53 0.16
20. I anticipate the sequence of events likely to result from planned interventions. 4.12 ± 0.74 4.26 ± 0.45 0.24
21. Regarding a proposed intervention strategy, I think, “What makes it work?” 4.24 ± 0.53 4.33 ± 0.65 0.41
22. Regarding a particular intervention, I ask, “In what context would it work?” 3.90 ± 0.79 4.17 ± 0.54 0.04
23. Regarding a particular intervention with a particular client, I determine whether it worked. 4.52 ± 0.51 4.55 ± 0.50 0.80
24. I use clinical protocols for most of my treatment. 3.17 ± 0.88 3.57 ± 0.89 0.01
25. I make decisions about practice based on my experience. 4.24 ± 0.62 4.33 ± 0.53 0.29
26. I use theory to understand intervention strategies. 3.86 ± 0.78 4.05 ± 0.62 0.12
Total score 105.43 ± 7.18 109.40 ± 7.14 < 0.001

Values are presented as mean ± standard deviation. Statistical significance (P < 0.05) indicated with text in bold.
SACRR, Self-Assessment of Clinical Reflection and Reasoning; scale = 1 (strongly disagree) to 5 (strongly agree).
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the overall SACRR score, as well as the item-level analyses, are con-
sistent with previous investigations [5,6,8,9], although prior scholars 
have often examined only 1 of the 2 curricular components. Future 
investigations are recommended to examine educational strategies to 
increase students’ self-reported use of theoretical frameworks and to 
improve their ability to cope with uncertainty. By performing longi-
tudinal assessments of key educational domains, educators may high-
light curricular designs and teaching techniques suitable for enhanc-
ing outcomes in and beyond the classroom.
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