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ABSTRACT

Background: Tendinopathies are prevalent, complex musculoskeletal conditions that challenge clinical decision-making. While
various tools have been developed to assess clinical reasoning across health professions, the Script Concordance Test (SCT)
has shown promise as a context-sensitive method, though its application in physiotherapy particularly for tendinopathy has
not been explored. Objective: This study aimed to develop and assess the reliability and validity of an SCT administered to
final-year physiotherapy students and experts, focusing on the diagnosis and treatment of lower limb tendinopathies. Method:
Three experts in musculoskeletal disorders developed the script concordance test (SCT) with a structured three-phase process.
They created 16 clinical scenarios focused on lower limb tendinopathies, resulting in a preliminary version of the test composed
of 48 items. These items were administered online to a panel of 15 expert physiotherapists and 50 final-year physiotherapy
students from the Université Libre de Bruxelles. Results: After optimization, the SCT demonstrated an internal consistency,
reflected by a Cronbach’s alpha coefficient of 0.69. A statistically highly significant difference (P<0.001) was noted between
the two groups. The average score for students was 61.3 (£8.4), whereas experts scored 74.6 (£6.4). Conclusion: The
results suggest that our SCT sequence is valid and reliable when it comes to distinguishing clinical reasoning levels between
students and experts from our sample on the management of lower limb tendinopathies. This study highlights the potential of
a context-specific SCT sequence to assess clinical reasoning in physiotherapy students and experts managing lower limb
tendinopathies.

KEYWORDS: Clinical reasoning, Lower limb tendinopathies, Physiotherapy, Script concordance test

Background tional limitations [3, 4]. These conditions are often difficult to treat and
may negatively impact sports participation, work capacity, and overall
Tcndinopathies, which are characterized by tendon degencration and quality of life [5, 6]. Their complex clinical presentations, combined
pain, frequently resulting from overuse or mechanical overload [1], with the absence of standardized trearment protocols, further complicate
represent a significant burden on both society and the healthcare system. management [7]. Physiotherapy plays a central role in the treatment of
Despite advancements in our understanding of these conditions, their tendinopathies, with well-established interventions aiming to alleviate
management remains a considerable challenge for healthcare profession- pain, restore function, and improve quality of life. However, diagnosis
als. Tendinopathies and tendon tears account for approximately 30% and management remain challenging due to the variability of clinical
of consultations related to musculoskeletal disorders [2]. Lower limb presentations and ongoing debate regarding optimal treatment strategies
tendinopathies are particularly prevalent among both athletes and the [8].
general population and are frequently associated with pain and func- Clinical reasoning is a fundamental component of clinical competence and

is essential for delivering effective and efficient care [9]. It encompasses
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the cognitive processes and decision-making skills required in clinical
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though they vary in design, scope, and applicability across disciplines and
specialties [11]. These assessments may be employed in both workplace-
based and non-workplace-based settings [11]. Among the latter, the Scripe
Concordance Test (SCT) has emerged as a valuable tool. SCTs consist of
brief clinical vignettes describing scenarios marked by uncertainty, which
learners may realistically encounter. Each vignette presents a clinical
hypothesis, followed by the introduction of new information. This design
encourages students to process and integrate new information within
the context of existing knowledge, simulating real-life clinical decision-
making where ambiguity is common, and information is often revealed
incrementally. The SCT format assesses learners’ ability to mobilize and
apply organized knowledge networks to resolve complex clinical problems.
These scenarios are intentionally complex even for experts and typically
present multiple plausible diagnostic or therapeutic options. The tool is
grounded in script theory, which conceptualizes clinical knowledge as
structured networks developed through theoretical learning and clinical
experience. SCTs measure the degree of concordance between a learner’s
reasoning and that of a panel of experts, thereby reflecting the organiza-
tion and application of their clinical knowledge [12].

Although SCTs have been developed in several health professions includ-
ing medicine, nursing, optometry, and dentistry their use in physiotherapy
education remains limited [13]. In physiotherapy, SCTs have mostly been
explored in domains such as stroke rehabilitation and assistive device pre-
scription [14]. These tools are typically developed in collaboration with
experienced clinicians to ensure content Validity and clinical relevance.
However, no SCT has yet been developed to assess clinical reasoning in
the management of lower limb tendinopathies. To address this gap, the
present study aims to develop and explore the validity of a SCT designed
to assess clinical reasoning in the context of lower limb tendinopathy
management in physiotherapy. This tool may help identify reasoning pat-
terns among students and contribute to the improvement of educational
strategies in this area of clinical training.

Material and methods

Population

We used convenience sampling for this study. Recruitment of subjects
was achieved through social networks. Our goal was to form two groups
of participants: a group of experts and a group of final-year physiotherapy
students from the Universite Libre de Bruxelles. For the expert group, the
criteria included french-speaking expert physiotherapists from France
and Belgium who had completed continuing education in manual therapy
accredited by the International Federation of Orthopaedic Manipulative
Physical Therapists (IFOMPT). This accreditation ensures high stan-
dards of training and practice in the field of musculoskeletal disorders
[15]. Additionally, these participants were required to have at least three
years of field experience. For the student group, the criteria included
french-speaking students from France and Belgium enrolled final-year of
physiotherapy at the Universit¢ Libre de Bruxelles. The enrolled students
were native French speakers, which ensured an adequate understanding
of the test written in French. Fifteen experts were recruited to form the
expert panel (Group 1), and all completed the test. Responses were also
obtained from 50 participants in the student group (Group 2). For SCTs,
a panel of 1020 members is reccommended to achieve adequate precision
in terms of estimated reliability [16]. Other studies recommended 15
experts, the number we aimed for [17, 18].

Development of the script concordance test

The development of the test was carried out in three steps, as illustrated
in Figure 1. To guide the development of the test, a specification table
was first established to define its overall structure and ensure balanced
item distribution across two domains: diagnosis and treatment. This
framework was used to guarantee content validity and to align the test
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content with clinical situations commonly encountered by physiotherapy
students during training and in professional practice. The test focused
on four types of lower limb tendinopathies: Achilles, patellar, hamstring,
and gluteus medius. For each condition, four distinct clinical scenarios
were deve]oped, 1‘esu|ting in a total of 16 clinical cases. Each case included
three items, leading to a final test composed of 48 items. Each scenario
presented a diagnostic or treatment hypothesis, followed by the introduc-
tion of new information. Respondents then use a Likert scale (=2 to +2)
to indicate the impact of this information on the initial hypothesis [19].
Patient profiles varied in age and gender to reflect the diversity of real-
world clinical cases. Clinical cases were written by a physiotherapist and
investigator, (JV) specialized in musculoskeletal pathology management,
manual therapist and who is familiar with clinical reasoning pedagogical
approach. Secondly, other specialists (JVC, GN) in the management of’
musculoskeletal disorders reviewed the vignettes, leading to the initial
modification of the test. This review involved reformulating certain clin-
ical situations that were deemed inadequate. The investigators ensured
that the test content aligned with the master’s program in physiotherapy
at the Université Libre de Bruxelles. Thirdly, the first version of the test
was set up on the “Monkey Survey @” placform. Students and experts
enrolled in the study were provided with a link to access the online ques-
tionnaire. All subjects responded to the initial 48 items. The test was then
optimized by analyzing the responses from the 15 experts, identifying
problematic items. These items were identified using a Canadian SCT
score calculator from the Université de Montréal. The final version of
the test retained 42 items. Its process allowed us to improve validity and
reliability of our TCS.

Phase 1
Creating the test

Phase 2
Proof of concept

Phase 3
Optimisation

« Specification table * Administration of
« Creating clinical 48 items to all
situations subjects

« Test optimisation
* Removal of
problematic items

* Review of the 2nd
expert

« Increase in
Chronbach's alpha
coefficient

Figure 1 Steps in the construction of the SCT

Scoring the test

SCT questions were designed to avoid having single ‘correct’ or ‘consensus’
answers. Instead, scoring of the SCT was based on an aggregate method
that considered the observed variability of responses of experts to clinical
situations. The scoring system of the SCT was designed to compare a
student’s clinical reasoning with that of a group of experts. The key
idea behind the scoring method is that there is not one single correct
answer. Instead, the answer considered “best” is the one chosen by most
of the expert panel, also known as the modal response (Table 1). This
unanimous or majority consensus represents an expert’s way of reasoning
under uncertainty. For each question, if a student selected the modal
response, they received a full credic of 1 point for that item. In other words,
the student’s reasoning closely matched the most common expert opinion.
If the student chose a response that fewer experts supported, then they
were awarded partial credit. Partial credit was calculated by taking the
number of experts who selected that particular response and dividing it
by the number of experts who chose the modal response. For example, in
a scenario where 8 out of 15 experts selected a particular option, a less
common response might be credited as, say, 5 divided by 8 (if 5 experts
had given that answer), which would result in a score of 0.625 for that
item. The scoring process for the experts involves analyzing each answer
chosen by an expert for each item. This process involved subtracting 1
from the total number of experts who chose the same option and then
dividing this number by the total number of experts who opted for the
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modal response minus one. For example, consider an item answered
by 15 experts. If the modal response (i.c., the most frequently selected
option) was chosen by 8 experts, the maximum possible credit for chat
item was assigned to any expert who selected that same response. The
score was calculated as (8—1) < (8—1) = 1.00. An expert selecting a less
common response for instance, one chosen by 5 experts would receive
a partial credit of (5—1) + (8—1) = 0.571. Similarly, a response selected
by only 2 experts yielded a score of (2—1) + (8—1) = 0.143. Responses
not selected by any expert received a score of zero. This method ensures
that each expert’s answer was weighted based on its level of agreement
with the reference panel, maintaining consistency with the SCT scoring
philosophy that values reasoning convergence over absolute correctness
(17). Descriptive statistics were calculated to summarize the SCT scores
for both the expert and student groups. To assess the assumption of’
normality, a Shapiro-Wilk test was applied to the score distributions of
cach group. As the data followed a normal distribution, an independent
samples Student’s t-test was conducted to compare the mean SCT scores
between groups. Statistical significance was set at p < 0.05. All analyses
were performed using Jamovi version 2.3 (The Jamovi Project, 2023).

Table 1 Illustrative scoring table for students and experts

Selected Number of Student Expert
Response experts scoring scoring
-2 0 0 0
—1 2 2/8=0,25 (2-1) / (8-1) = 0,143
0 5 5/8 = 0,625 (5-1)/(8-1)=0571
+1 8 (modal) 8/8=1 8-1/@-1=1
+2 0 0 0
Results

Socio-demographic analysis

Our sample included both male and female participants. We found that
one-third of the expert panel had between eleven and twenty years of
experience. Over two-thirds of the expert panel were between the ages of
24 and 40, with most of them being in their thirties. Most students were
between the ages of 21 and 30.

Item selection and statistical analysis

At the end of our preliminary analysis, 6 items were removed because
their correlation coefficient was too low (# < 0.05). The items that were
excluded from the statistical analysis were items 6, 5, 9, 11, 28, and 36.
Removing these low-correlation items increased the Cronbach’s alpha
coefficient. Following this item reduction process, the Cronbach’s alpha
coefficient went from 0.63 to 0.69. Cronbach’s alpha was used to assess
the internal consistency of the test. Internal consistency reflects the ex-
tent to which the items of an instrument measure the same under]ying
construct, in this case clinical reasoning. In Script Concordance Tests
(SCTs), multiple items explore different aspects of reasoning in uncertain
clinical situations. Therefore, an acceptable level of internal consistency
suggests that the items collectively contribute to the measurement of the
same construct. This increase suggests that the test’s reliability improved
because of removing the six poorly correlated items. Ultimately, 42 items
were retained for the statistical analysis: 22 items in the diagnostic cate-
gory and 20 items in the intervention category. This refined set of items
ensured a more consistent measure of the clinical reasoning abilities of’
final-year physiotherapy students.
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SCT scores

The analysis of the scores for students and experts revealed notable differ-
ences. The average score for students was 61.26%, with a median of 61.5%,
a standard deviation of 8.5%. In contrast, experts had a higher average
score of 74.8%, a median of 77%, a lower standard deviation of 6.5%. These
results indicate that experts not only perform better on average but also
show more consistency in their scores compared to students (Figure 2).
Figure 2 graphically illustrates the distribution of the SCT scores of the
two groups after optimization. The box plot for the student group shows a
centered distribution relative to the total number of students, suggesting
a balanced average. We also observe that the interquartile range (IQR) of
the SCT scores ranged from 56% (Q1) to 68% (Q3). Prior to comparing
the scores between the two groups, the normality of the data distributions
was assessed. A Shapiro-Wilk test was conducted to assess the normality
of the data distribution. The results indicated a W statistic of 0.968 and
a p-value of 0.657. Since the p-value was greater than the conventional
threshold of 0.05, we considered the distribution as normal. Because
of the normal distribution, we used a t-test that revealed a statistically
highly significant difference between the scores of the student and expert

groups (p < 0.001).
Distribution of scores between students and experts

84,0
80 79,0 50-8

68.0 70,0

62,0 60,0

56,5

Z 44,0
-7

Students Experts

Figure 2 Boxplot representation of student and expert panel scores

Discussion

The objective of our study was to compare the clinical reasoning abilities
of final-year physiotherapy students with a panel of experts. To achieve
this objective, we developed a SCT specifically for the diagnosis and
treatment of lower limb tendinopathy. Initially comprising 48 items,
the test underwent optimization where 6 items were removed due to
low correlation coefficients (r < 0.05). Ultimately, our test consisted of’
42 items, with 20 in the intervention category and 22 in the diagnostic
category.

The SCT demonstrated acceptable internal consistence, with a Cron-
bach’s alpha coefficient of 0.69, which aligns with licerature findings
where coefficients range from 0.65 to 0.90 [20, 21, 22, 23, 24, 25]. As
shown previously, our results revealed a statistically significant difference
between the scores of students and experts (p < 0.001), demonstrating
the test’s ability to distinguish individuals with varying levels of expertise.
Furthermore, the standard deviation within each group indicates that the
clinical reasoning skills of students exhibited greater variability, while
experts demonstrated a stronger consensus in their clinical reasoning.
The findings highlight the importance of ongoing training and profes-
sional experience in enhancing clinical reasoning capabilities when man-
aging and diagnosing musculoskeletal disorders. The treatment perspec-
tives and diagnosis of various tendinopathies are still under study today.
Therefore, it is necessary to enhance clinical reasoning abilities, which
are central to achieving effective and efficient clinical outcomes [9]. The
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need for such tools is underscored by the limitations of traditional as-
sessment methods, such as multiple-choice questionnaires and Objective
Seructured Clinical Examinations (OSCEs), which may not effectively
evaluate clinical reasoning abilities in complex clinical contexts involving
uncertainty [26]. Kojich and colleagues have pointed out the lack of cor-
relation between SCT scores and other assessment methods, indicating
that SCTs primarily assess the cognitive components of clinical reasoning,
whereas OSCEs measure a broader range of skills, including cognitive,
psychomotor, and affective domains [13].

In addition to their evaluative capabilities, SCTs can serve as valuable
learning tools. This approach, referred to as concordance learning, lever-
ages the complexity and uncertainty of real clinical situations and pro-
motes pedagogical reflection [27, 28, 29]. Furthermore, using SCTs for
educational purposes can help students pinpoint their weaknesses, foster-
ing a desire for improvement [14].

Limitations of the Study

Despite the strengths of our study, some limitations should be acknowl-
edged. One significant limitation is the relatively small size of our sample,
which was affected by challenges in recruiting experts in the management
of musculoskeletal disorders. Additionally, while the Cronbach’s alpha
coefhicient for our test (0.69) aligns with existing literature, some studies
suggest that a minimum of 0.70 is preferable for this coefficient to be
deemed acceprable [16, 30]. A larger number of items could potentially
increase this threshold. However, we aimed to avoid making the test
excessively 10ng, as this might discourage participants from Completing it
in its entirety.

Conclusion

Although the SCT is used in other health domains, few studies have em-
ployed it to assess clinical reasoning abilities in physiotherapy [14]. To
our knowledge, our study is the first to compare the clinical reasoning of’
final-year physical therapy students with that of experts in the context
of diagnosing and treating lower limb tendinopathies. Managing these
pathologies can be complex and requires a multifactorial approach. The
results indicated a statistically significant difference between the two
groups, with the expert group achieving a higher average score. The SCT
sequence we developed in this study demonstrated acceptable validity
and reliability. In an era where physiotherapists are taking on increasing
responsibilities, it is crucial to evaluate their clinical reasoning capacity,
a cornerstone of effective patient care. Further studies are needed to
develop and validate script concordance test sequences tailored to physio-
therapy contexts. Such tools may be used both as formative instruments
to support the development of clinical reasoning skills, and as formal
assessment tools to certify competencies related to clinical reasoning
within physiotherapy education programs.
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