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Abstract

Background Clinical education is a crucial process in which students learn how to use theoretical knowledge

in clinical settings. However, there is no standardized assessment tool routinely used to evaluate the clinical
performance of physiotherapy students in Turkey. This study aimed to examine the psychometric (validity and
reliability) and edumetric (acceptability, feasibility, and educational impact) properties of the Turkish version of the
Assessment of Physiotherapy Practices (APP-T).

Methods This methodological study included 7 clinical educators and 174 4th-grade physiotherapy students at
three universities in Turkey. Students were assessed with the APP-T on completion of 4-week clinical placements.
The construct validity was examined using the exploratory factor analysis. The internal consistency was determined
using Cronbach'’s a-coefficient. The test-retest and inter-rater reliability were evaluated with the intra-class correlation
coefficient (ICC). For the measurement error of the APP-T, standard error of measurement (SEM) and minimum
detectable change (MDC) values were calculated. After the administration of the APP-T was completed, clinical
educators were requested to provide feedback on the acceptability, applicability, and educational impact of the
APP-T.

Results Exploratory factor analysis demonstrated the 20 items of the APP-T represent a single dominant dimension
explaining 76.28% of the variance. Excellent test-retest and inter-rater reliability was detected by ICC=0.94 and
ICC=0.77, respectively, and good internal consistency was detected by Cronbach's a=0.935. The MDC,, values for
test-retest and inter-rater reliability were 3.11 and 6.86, respectively. Clinical educators provided generally positive
feedback on the acceptability, feasibility, and educational impact of the APP-T.

Conclusions The current findings provided evidence for universities and clinical educators that the APP-T has
sufficient psychometric and educational properties for evaluating the clinical performance of physiotherapy students
in Turkey.
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Background

The process of physiotherapy education, as in most other
health disciplines, includes clinical education as well as
traditional academic education. The World Physiother-
apy, previously known as the World Confederation of
Physical Therapy, argues that clinical education should
comprise no less than one-third of the physiotherapy
curriculum, which emphasizes the crucial role of clini-
cal education in training physiotherapists [1]. Clinical
education enables students to efficiently integrate theo-
retical knowledge with physical (e.g., manual therapy
techniques), cognitive (e.g., selecting appropriate assess-
ment and intervention methods), and communication
(e.g., conducting a proper interview with the clients)
skills into practice. Thus, it empowers students with com-
petence in knowledge, skills, and attitudes required to
work as qualified professionals [2, 3].

Students’ clinical performance can be evaluated
through a variety of methods, involving oral presenta-
tions, written and practical examinations, oral presenta-
tions, objective structured clinical examinations, final
theses, case history-based projects, and portfolios [1].
However, the assessment of clinical performance is com-
monly conducted observationally by a supervisor clini-
cian known as a clinical educator. Although this can be
extremely challenging due to the subjective nature of
observational assessments, using psychometrically sound
standardized assessment tools can accurately reflect
the student’s clinical competence [4, 5]. In a systematic
review conducted in 2018 examining the psychomet-
ric evidence of assessment tools used in the evaluation
of physiotherapy students’ clinical performance, it was
reported that the psychometric features of all 14 identi-
fied assessment tools were not sufficient. Yet, it was noted
that a class 2 recommendation was made for the Assess-
ment of Physiotherapy Practice (APP), meaning that its
use could be considered [6]. This recommendation, along
with the APP’s relatively robust psychometric properties,
influenced our decision to select this tool.

The APP is a valid and reliable assessment tool that
has been nationally accepted for use in Australia and
New Zealand for evaluating the clinical performance of
physiotherapy students [7, 8]. According to unpublished
information from the APP research team, the APP has
been translated into several languages, including Portu-
guese, Spanish, Hebrew, Icelandic, and Thai, with ongo-
ing efforts to translate it into French. However, the only
translated version documented in the literature is Chi-
nese [9]. Therefore, the current study aimed to translate
and cross-culturally adapt the APP into Turkish and
examine its psychometric (validity and reliability) and
edumetric (acceptability, applicability, and educational
impact) properties. The sufficiency of psychometric and
educational properties would enable the Turkish version
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of the APP (APP-T) to be used as a standardized assess-
ment tool for evaluating the clinical performance of
physiotherapy students in Turkey.

Methods

This methodological study was initiated concurrently at
the Lokman Hekim, Hacettepe, and Gazi Universities in
Ankara, Turkey in May 2023 and continued until Febru-
ary 2024. The study was approved by the Ethics Commit-
tee of Lokman Hekim University (April 5, 2023, decision
no: 2023/4) and conducted in accordance with the Hel-
sinki Declaration. Prior to recruitment in the study, all
clinical educators and students who participated in this
study signed an informed consent form.

In the first phase of the study, which was executed in
two phases, the translation into Turkish and cross-cul-
tural adaptation of the APP was conducted using the
guidelines presented by Beaton et al. [10]. The protocol
for phase 1 is provided as a supplement (See: supplemen-
tary file 1). In the second phase, the psychometric prop-
erties (validity and reliability) of APP-T were examined
with the Consensus-Based Standards for the Selection
of Health Measurement Instruments (COSMIN) [11,
12]. Furthermore, feedback on the edumetric properties
(acceptability, applicability, and educational impact) of
the APP-T was obtained from clinical educators.

Participants

One hundred and seventy-four 4th-grade students
enrolled in entry-level physiotherapy programs at three
universities participated in the study. Students were
assessed by 7 clinical educators with the APP-T after
completing a 4-week clinical placement.

Outcome measures

The APP includes 20 items to evaluate entry-level com-
petence across the following 7 areas of clinical practice:
professional behavior, communication, assessment, anal-
ysis and planning, intervention, evidence-based practice,
and risk management. Each item is scored from O (infre-
quently/rarely demonstrates performance indicators) to 4
(demonstrates most performance indicators to an excel-
lent standard). A score of 2 (demonstrates most perfor-
mance indicators to an adequate standard) shows that
the minimal requirement for an entry-level physiothera-
pist has been reached. In addition, a global rating scale
on overall clinical performance (not adequate, adequate,
good, excellent) is scored by the clinical educator, yet this
scoring is not added to the APP total score [7, 8].

Preparation of the clinical educators

Approximately 90 min of online training was conducted
with clinical educators invited to the study. The train-
ing content was based on the manual of the original APP
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[13]. In this training, detailed information about the
purpose of the study, the features of the APP-T, and the
assessment process was provided.

Preparation of the students

Students attending six clinical placements (develop-
mental and early physiotherapy, neurological early
rehabilitation, pediatric neuromuscular rehabilitation,
rheumatological rehabilitation, prosthetic and orthotic
rehabilitation, and sports physiotherapy subspecialties)
were accepted to enroll in the study.

Before the placements commenced, students were
informed about APP-T. In the 2nd week of each place-
ment, mid-unit feedback for each student was provided
by the clinical educators so that students who adminis-
tered the APP-T in mid-unit might compare their results.
At the end of the 4-week of each placement, clinical edu-
cators administered a final APP-T for an end-of-unit
assessment. The original APP manual served as the foun-
dation for the whole assessment process [13].

Post-placement feedback on the use of APP-T

After all clinical placements were finished, clinical edu-
cators were asked to complete a feedback question-
naire created by the researchers about the use of the
APP-T. This questionnaire consisted of a 5-point Likert
scale (1=Strongly disagree, 2=Disagree, 3=Undecided,
4=Agree, 5=Strongly agree) and focused on the accept-
ability, applicability, and educational impact of APP-T.
The 4 and 5 points were categorized as “agree” and 1, 2,
or 3 points as “disagree”

Statistical analysis

All statistical analysis was conducted using the IBM SPSS
Statistics for Windows v26.0 (SPSS Inc., Chicago, USA).
Participant characteristics are presented as means and
standard deviations for numerical data, and counts/per-
centages for categorical data. A p-value less than 0.05
was determined as an indicator of statistical significance.
The psychometric properties tested in this study were as
follows:

1. Content validity: It was assessed by considering
both the perspectives of clinical educators and
students. A pilot study of 10 clinical educators
and 10 students was conducted to determine
the relevance and comprehensiveness of APP-T.
Each item was scored by the students and clinical
educators on a four-point Likert scale (1 =not
relevant or comprehensive, 4 = completely relevant or
comprehensive) and the content validity index (CVI)
was calculated [14].

2. Construct validity: Exploratory factor analysis was
used to examine the construct validity of the APP-T.
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The sufficiency of the sample size and suitability of
the data for the factor analysis were examined by

the Kaiser Meyer Olkin (KMO) Test (the value is
recommended to be higher than 0.50) and Bartlett’s
Test (p-value must be below 0.05), respectively.

The analysis was conducted by using principal axis
factoring. Scree plot, eigenvalue, and parallel analysis
were employed to decide the number of factors
retained. Factor loadings were accepted as significant
if above 0.30 [15]. A sample size of at least 100
participants and between 4 and 10 participants per
item is recommended for factor analysis [16]. Hence,
our sample of 174 was sufficient to conduct this
analysis.

3. Internal consistency: It was evaluated by Cronbach’s
a coefficient and item-total score correlations. For
the total score, a Cronbach’s a value of >0.70 is
recommended [16].

4. Test-retest reliability: A clinical educator
re-completed the APP-T within 48 to 72 h for
33 students attending the clinical placement of
rehabilitation in pediatric neuromuscular diseases.

It was analyzed with the intra-class correlation
coefficient (ICC) and 95% confidence interval (CI)
based on a single measure and a 2-way random
effects model. ICC values above 0.75 were considered
as excellent [17].

5. Inter-rater reliability: Two clinical educators, both
with equal supervision roles during the placement of
rehabilitation in pediatric neuromuscular diseases,
independently administered the APP-T for 19
students after clinical placements were completed.
As the individual item score is ordinal and not
interval-ratio data, the reliability of individual APP
items was evaluated using a linear-weighted Kappa
(kw) coefficient (excellent (>0.80), good (0.60—0.80),
moderate (0.40-0.60), fair (0.20-0.40), and poor
(<0.20)) [18]. The APP total score is arguably,
interval-ratio data, and therefore, evaluated using an
ICC [17].

6. Measurement error: The standard error of
measurement (SEM) and the minimal detectable
change with 90% CI (MDC,,) were obtained to
examine the measurement error. The ICC values
were used in calculating the SEM and then the
MDC,,. The MDC,, was calculated by multiplying
the SEM by 1.65 and the square root of 2 to adjust
for sampling from 2 different measurements [19].

Post-hoc power analyses were performed with the R Stu-
dio (packages “ICC.sample.size’, R Core Team, 2022).
With a statistical significance of a=0.05, obtained ICCs
were 0.94 and 0.77 for test-retest and inter-rater reli-
ability, and sample size=33 and 19 for test-retest and



Celik et al. BMC Medical Education (2024) 24:1162

Table 1 Characteristics of participating clinical educators and
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Table 2 Internal consistency and factor loadings for the items of
the APP-T (n=174)

students
Main Study Inter-rater Test-retest
study study

Clinical educators n=7 n=2 n=1
Age (years) 31.86+4.10 3050+3.54 33
Clinical education experience 886+3.78  800+283 10
(years)
Gender (female) 4 (62.50) 0(0) 0(0)
Gender (male) 3(37.50) 2 (50) 1 (100)
Students n=174 n=19 n=33
Age (years) 2276+£186 22.74+163 2252+1.39
Gender (female) 145 (83.33) 17 (89.47) 24 (72.73)
Gender (male) 29(16.67) 2(10.53) 9(27.27)
Clinical placements

Developmental and early 40 (22.99) 0(0) 0(0)
physiotherapy

Neurological rehabilitation 9 (5.17) 0(0) 0(0)

Rehabilitation in pediatric 51 (29.31) 19 (100) 33 (100)
neuromuscular diseases

Rheumatological 19(10.92) 0(0) 0(0)
rehabilitation

Prosthetic and orthotic 11(6.32) 0(0) 0(0)
rehabilitation

Sports health 44 (25.29) 0(0) 0(0)

values are given as mean=SD or n (%)

inter-rater reliability, the post-hoc powers (1-p) were
found to be 99.9%, and 71.6% for the APP-T total score.

Results

This study included 7 clinical educators (62.50% female;
mean age=31.86+4.10 years) with a mean clinical edu-
cation experience of 8.86+3.78 years. Each clinical
placement was facilitated by one clinical educator. One
additional clinical educator was involved only in one
clinical placement (rehabilitation in pediatric neuromus-
cular diseases) that was tested for inter-rater reliability.
All of the clinical educators were academicians, with 4
having a PhD degree and 3 having a Master’s degree in
physiotherapy. A total of 174 physiotherapy students
(83.33% female; mean age=22.76+1.86 years) partici-
pated in this study. The mean APP total and global score
were 52.01+17.47 and 2.65%0.79, respectively. 93.7% of
students were rated adequate, good, or excellent on the
global rating scale of the APP-T. All clinical educators
and students who consented to participation completed
the study. Characteristics of participating clinical educa-
tors and students are presented in Table 1.

Cross-cultural and content validity

The translation process was completed without any dif-
ficulties. All translations were examined by the expert
committee (five academicians) and it was confirmed
that semantic, idiomatic, experiential, and conceptual

Items Mean (SD) Item-total Cronbach’s Factor
correlation alphaif the item load-
deleted ings
Item 1 297+£1.01 0.868 0.934 0.874
[tem 2 280+£1.05 0861 0934 0.868
Item 3 294+£1.09 0.89% 0.933 0.902
Item 4 280+1.02  0.860 0.934 0.867
ltem 5 274+£105  0.889 0934 0.890
ltem 6 269+£099  0.887 0.934 0.894
Item 7 261£1.03 0895 0933 0.902
Item 8 255+£087 0.843 0.934 0.850
Item 9 250+£086  0.820 0.934 0.829
tem 10 247+094  0.839 0934 0.846
Item 11 250+£097  0.865 0.934 0.873
tem 12  245+098  0.864 0934 0.871
ltem 13 251+£096  0.866 0934 0.872
ltem14  272+£103 0890 0.933 0918
tem 15  237+1.02 0893 0934 0.901
ltem16  259+£1.00 0878 0.934 0.886
ltem 17 252+1.04  0.868 0.934 0.875
ltem 18 2.26+089  0.825 0934 0.830
ltem19  237+£108 0827 0.934 0.835
ltem20  266+095 0872 0.934 0.879

equivalence between the Turkish and English versions
was appropriate.

Content validity was assessed by considering both the
perspectives of clinical educators and students. A pilot
study of 10 clinical educators and 10 students was con-
ducted to determine the relevance and comprehensive-
ness of APP-T. The rate of items with 4 points for both
relevance and comprehensiveness is 90%. Each item was
scored and the content validity index (CVI) [14] was
found to have the maximum value (1.00). Therefore, no
changes were made to the items and it was decided that
APP-T could be applied.

Construct validity

The Kaiser—Meyer—Olkin and Bartlett’s spheric-
ity test confirmed that the sample size was sufficient
(KMO=0.977) and the items were appropriate to con-
duct factor analysis (x2=4557.84; p<0.001). Exploratory
factor analysis demonstrated the presence of one domi-
nant factor with an eigenvalue exceeding 1, explaining
76.28% of the variance (Table 2). Furthermore, the scree
plot (Fig. 1) and parallel analysis supported the one-fac-
tor structure of the APP-T. When the two-factor struc-
ture was examined, the items loaded on the second factor
were more loaded on the first factor, and the second fac-
tor’s eigenvalue was low at 0.44. Hence, we determined
that the APP-T items represented a single dimension.
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Fig. 1 Scree plot of the APP-T

Table 3 Test-retest and inter-rater reliability of the APP-T total score

n First score Second score A p ICC (%95 Cl) SEM MDC,,
Test-retest reliability 33 58.85+20.89 60.23+23.54 1.37+7.69 0313 0.94 (0.88-0.97) 1.34 3.11
Inter-rater reliability 19 4556+13.60 4416+12.22 -1.39+8.84 0499 0.77 (0.50-0.91) 2.96 6.86

p: Paired Sample T Test, A: the mean difference obtained by subtracting the first score from the second score, SEM: standard

error of mean, MDC: minimal detectable change, ICC: intraclass correlation coefficient, Cl: confidence interval

Reliability

Total Cronbach’s a (0.935) and the item-total correlations
ranged from 0.820 (item 9) to 0.895 (item 7), suggesting
good internal consistency (Table 2).

There were no significant differences between the
mean total scores of the APP-T obtained for both test-
retest and inter-rater reliability assessments (p’s>0.05).
The ICC values for test-retest and inter-rater reliabil-
ity were 0.94 and 0.77, indicating excellent reliability.
The MDC,, values for test-retest and inter-rater reli-
ability were 3.11 and 6.86, respectively, indicating that if
the score change between two assessment points is less
than the MDC,, values, the main reason for the change
is measurement error rather than the actual change of
the student. (Table 3). The global score of APP-T showed
excellent test-retest reliability (kw=0.87; %95 CI=0.73—
1.01)) and good interrater reliability (kw=0.61; %95
CI=0.144-1.08).

The APP-T total scores of the students (n=174) partici-
pating in this study ranged from 8 to 80. No floor or ceil-
ing effect was observed as there were no students with a
minimum score (0) and 1 (0.57%) student with a maxi-
mum score (80).

Acceptability, feasibility, and educational impact
All 7 clinical educators provided feedback concerning the
acceptability, feasibility, and educational impact of the

APP-T. All clinical educators agreed with the statements
about acceptability. However, considering feasibility,
42.86% of the clinical educators agreed with the state-
ment, “The time spent implementing the APP does not
affect my performance in the clinic” Except for this state-
ment, all statements about the acceptability, feasibility,
and educational impact of the APP-T had an agreement
rate of more than 70% (Table 4).

Discussion

Clinical education is a crucial process in which students
learn how to use theoretical knowledge in clinical set-
tings, resulting in competence in the knowledge, skills,
and attitudes required to work as qualified professionals.
Therefore, standardized assessment tools with appropri-
ate psychometric and edumetric properties are required
to evaluate the clinical performance of physiotherapy
students. In contrast to countries like Australia and
New Zealand, the assessment of clinical performance
of physiotherapy students in Turkey is not addressed by
standardized assessment tools. The current assessment
of physiotherapy students during clinical placement in
Turkey is conducted through various ways such as writ-
ten and practical examinations, oral presentation, case
history-based project, and portfolio. Hence, to contribute
towards establishing a standard for evaluating the clini-
cal performance of physiotherapy students in Turkey, the
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Table 4 Feedback of the clinical educators on the acceptability,
feasibility, and educational impact of the APP-T
Feedback items

Percent- Mean+SD
age of
agreement

100%

The APP-T is a valuable tool
to assess students’clinical
competence and improve
their clinical development.
The APP-T should be used
to assess students’ clinical
competencies and ensure
their clinical development.

Acceptability 429+049

100% 4.29+049

Feasibility The scoring system of the  100% 4.00+£0.00

APP-T is reliable.

The implementation of the
APP-T is easy.

The time required for the
implementation of the APP
is reasonable.

71.43% 3.86+1.07

85.71% 429+0.76

The information about the  71.43% 4.14+0.90
implementation of the
APP is comprehensive and

adequate.

The time spent imple-
menting the APP does not
affect my performance in
the clinic.

42.86% 3.14+£1.35

Educational 100% 4.29+0.49

impact

The APP can help to reveal
students'weaknesses in
their clinical competencies
and provide an opportu-
nity to address them.

After the assessment of 100% 4.14+0.38
clinical competence with

the APP, it is easy and ben-

eficial to provide feedback

to the students.

The assessment of clinical 7143 3.86+0.69
competence with the APP

positively affects students’

education.

SD: Standard deviation

current study was conducted to develop a Turkish version
of the APP (APP-T) and to examine its psychometric and
educational properties. The findings revealed that the
APP-T has a single-factor structure and sufficient psy-
chometric properties that confirm it is a reliable and valid
tool. Furthermore, it received generally positive feedback
from clinical educators regarding the acceptability, appli-
cability, and educational impact of the APP-T.

Internal consistency examines whether the items of
a measurement tool are consistent with each other or
whether they measure the same concept (in this case,
clinical performance). An assessment tool’s internal con-
sistency can be examined by item-total correlation and
Cronbach o analysis. A Cronbach o coefficient above
0.7 and an item-total correlation coefficient above 0.3
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are deemed acceptable [15]. In the current study, Cron-
bach’s o and item-total correlation coefficients indicated
that the APP had adequate internal consistency. In the
Chinese version study, only the edumetric properties of
the APP were examined, yet no psychometric proper-
ties were addressed. In the original studies, item analy-
ses were not performed with Cronbach’s a and item-total
correlation analyses [7, 8, 20]. Therefore, our findings
regarding internal consistency were not comparable with
previous studies.

Exploratory factor analysis was performed since the
APP was translated into Turkish language and its factor
structure had not been examined on the Turkish popu-
lation [21]. Our findings demonstrated that the items
of the APP-T represent a single dominant dimension.
For the original version, the APP was reported to have
one dimension [8] and two dimensions [20]. Different
study populations and different statistical analyses used
for construct validity may explain the differences in the
dimensionality of the APP, where Rasch analysis was used
in the original version studies and factor analysis was
used in the current study.

Test-retest reliability is an aspect of reliability obtained
by re-administering a measurement tool to the same par-
ticipants, under the same conditions and within a cer-
tain period. It, which was not addressed in the original
version, was found to be excellent with an ICC value of
0.94 in the current study. However, it should be kept in
mind that it is very difficult to blindly measure the same
participant by the same assessor [22]. Hence, our find-
ings should be cautiously interpreted by researchers. Fur-
thermore, it may be of greater importance to investigate
the inter-rater reliability of performance-based measure-
ment tools like the APP, which means different educators
assessing the same students. Consistent with the original
version (ICC=0.92) [7], the ICC value for the inter-rater
reliability of the APP-T was 0.77 in this study, indicating
excellent reliability.

In this study, SEM and MDC,, values, which provide
information about the magnitude of measurement error,
were also calculated for the reliability of the APP-T. In
parallel with the original study (MDC=7.86), the MDC,,
for the APP-T total score was found to be 6.86. This
MDC,, value showed that a change equal to or higher
than 6.86 points was needed to be 90% certain that the
change was not resulting from measurement error. Since
the scale width of the total score of the APP is 0—80, the
MDC,, value represents approximately 9% of this width,
which is an acceptable error rate.

In the present study, the edumetric properties of APP-T
were also studied. Feedback was collected to learn the
views of clinical educators about the acceptability, feasi-
bility, and educational impact of the APP-T. 100% of clin-
ical educators agreed with the statements about APP-T
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acceptability. The rate of agreement was above 70% for all
statements except one regarding the feasibility of APP-T
and for all statements regarding its educational impact.
“The time I spend implementing the APP-T does not
affect my performance in the clinic’, 42.86% of the clinical
educators agreed. The reason for this may be that clini-
cal educators have no experience in using any routine
assessment process for evaluating students’ clinical per-
formance. In line with our findings, it was reported in the
study of the Chinese version that clinical educators had
positive views about the edumetric properties of APP [9].

Strengths, limitations, and future directions

In Turkey, different tools are used to assess students’ clin-
ical performance in physiotherapy entry-level programs.
Therefore, we believe that the findings of the current
study will encourage the national use of the APP-T as an
appropriate, structured, and objective assessment tool for
evaluating students’ clinical performance. The use of the
APP-T will allow not only national but also international
comparisons of students’ clinical performance. In addi-
tion, it will also reduce the assessment burden of clinical
educators who supervise students from various univer-
sity programs who prefer different assessment tools.

The current study has several limitations that should be
considered in future studies. The study was conducted in
a single province, Ankara, which may limit the general-
izability of the findings. Thus, studies conducted in mul-
tiple provinces are necessary to ensure sample diversity
and increase sample representativeness. Some psycho-
metric properties of the APP-T including concurrent
validity, predictive validity, and responsiveness were not
examined. Furthermore, post-placement feedback on the
use of APP-T was based only on close-ended statements.
Nevertheless, the current study has shed light on further
methodological studies of APP-T.

Conclusions

In Turkey, there is no standardized assessment tool for
evaluating students’ clinical performance in physiother-
apy entry-level programs. Therefore, this study addresses
an important gap by conducting a psychometric and edu-
metric examination of the Turkish version of the APP.
Our findings provide evidence to universities and clinical
educators that the Turkish version of the APP has suffi-
cient psychometric and educational properties for evalu-
ating the clinical performance of physiotherapy students.
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