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ABSTRACT ARTICLE HISTORY

Background: The Clinical Learning Evaluation Questionnaire (CLEQ) is a comprehensive E:§§Z§d1§4Fethﬁambggzzg25
and reliable tool designed to systematically assess the quality and effectiveness of Acce 3
. . . . . . pted 11 February 2026
clinical learning environments, which are essential for undergraduate medical educa-
tion. This study aims to translate, culturally adapt, and validate the CLEQ into Arabic KEYWORDS
(A-CLEQ) to enhance undergraduate clinical education in Arabic-speaking settings. Medical education; clinical
Methods: A cross-sectional study using an anonymous, online, self-administered ques- learning; medical students;
tionnaire was conducted between July and September 2025 in four randomly selected ":jed'cal. interns; cultural
Arab countries (Egypt, Jordan, Yemen, and Iraq). The CLEQ was translated into Arabic saﬁgitt?,t'on’ questionnaire
through a combination of forward and backward translation. The internal consistency
was calculated using Cronbach's alpha. The content validity was determined through
a review by experts. An exploratory factor analysis (EFA) was performed to discover
the factor structure, followed by confirmatory factor analysis (CFA) to validate the
model. Convergent and discriminant validity were checked using the average variance
extracted and factor correlations.
Results: A total of 500 participants were included. Cronbach's alpha of the A-CLEQ was
0.92, indicating excellent reliability. The content validity index (CVI) for the items ranged
from 0.83 to 1.0. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy for
factor analysis was 0.90, and Bartlett’s test of sphericity was significant (P <.0001). EFA
supported a three-factor structure of the A-CLEQ, accounting for 60.6% of the variance
(Cases, Motivation to learn, and Supervision & Organization factors). The correlations
between A-CLEQ domains were < 0.70, ascertaining discriminant validity. CFA model fit
indices indicated good fit, with a Comparative Fit Index (CFl) of 0.94 and a Goodness-of-
Fit Index (GFl) exceeding 0.90.
Conclusion: The 18-item A-CLEQ demonstrates strong psychometric properties, includ-
ing good reliability and validity, making it a suitable tool for assessing the clinical
learning environment among clinical-year medical students and interns in Arabic-
speaking populations.

Introduction

The early exposure to the clinical environment is increasingly considered a crucial determinant of a
successful medical education curriculum [1]. Successful early clinical engagement provides medical
students with essential clinical, professional, and ethical skills, preparing them to become competent
healthcare providers. It also facilitates a smooth transition from undergraduate education to postgraduate
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training and independent practice. Therefore, the quality and effectiveness of this early clinical exposure
are crucial in shaping the overall competence of the medical education process [2].

The integration of clinical training during the medical education curriculum is a multifaceted process
influenced by various factors. These include the depth of clinical exposure, duration of patient contact,
availability of proper supervision and feedback, as well as the implementation of standardised assessments
[3]. Additionally, there is growing interest in how medical students perceive the adequacy of their clinical
training and exposure throughout their education [2].

In the Middle East and North Africa (MENA) region, there exists significant diversity in the methods of
delivering medical education. Some medical schools adhere to the traditional British model, which consists
of three years focused on basic sciences followed by three years of clinical training, along with an optional
internship year. On the other hand, certain medical schools have adopted a more modern approach, where
the curriculum spans five years and incorporates clinical experience starting from the first year. A few
medical schools emulate the United States system, which involves four undergraduate years to obtain a
bachelor's degree, followed by four years of medical school, with clinical exposure beginning in the first
year [4]. Moreover, recent curricular reforms in some MENA countries, such as Egypt, have introduced
new complexities. These include challenges in transitioning from the old system, concerns regarding
student mental health under the new and still experimental model, and ongoing debates about its overall
competence compared to the established curriculum [5,6].

Therefore, it is of increasing importance to have validated and reliable tools where educators and
professors can evaluate the quality, quantity, and overall effectiveness of the clinical learning process, both
based on objective and subjective parameters [2]. Fortunately, multiple assessment tools have been
introduced, refined, and validated for the assessment of the general clinical training environment during
medical education, including the Dundee Ready Educational Environment Measure (DREEM) [7], the
Postgraduate Hospital Educational Environment Measure (PHEEM) [8], and the Clinical Learning
Environment Inventory (CLEI) [9]. However, these tools had their shortcomings, especially in assessing
the quality of the medical education process from the perspective of the students [2]. Moreover, two other
tools were also recently provided: the Cleveland Clinical Teaching Effectiveness Inventory (CCTEI) [10],
and the study by Pololi and Price, which introduced a tool to measure the perception of medical students
of the learning environment [11]. Although those instruments addressed crucial determinants of the
learning environment, such as the teacher-learner relationship, self-efficacy, and physician-patient rela-
tionship, they did not sufficiently address the perception of the clinical experiences and the potential
organisational challenges throughout the process [2]. Therefore, the Clinical Learning Evaluation
Questionnaire (CLEQ) was recently developed to assess the subjective perception of both undergraduate
medical students and teachers of the clinical learning environment [2,12].

The original CLEQ was introduced in 2014 based on 37 items to assess six factors: cases, authenticity of
clinical experience, supervision, organisation of the doctor-patient encounter, motivation to learn, and
self-awareness. The questionnaire was developed in English and validated on a sample of 182 students
from three medical colleges in Saudi Arabia [2]. However, a confirmatory factor analysis (CFA) using
structural equation modelling in 2020 could not achieve model fit with the six-factor questionnaire when
used on 185 other students from the same country. Instead, this study showed a good fit for another
proposed four-factor reduced version of the CLEQ questionnaire that was based on 18 items [12]. The
latter form of the questionnaire was then cross-culturally adapted and validated in China (Chinese version)
and Iran (Persian version) and showed favourable validity and reliability [13,14]. Although the question-
naire was originally developed in English and used among Arabic-speaking students, it had not been
previously translated or validated in Arabic. This may have introduced inherent bias due to possible
misinterpretation or cultural differences in language use [15]. Moreover, it could magnify the non-
response selection bias in the study by only involving individuals who are confident in their English
language [16]. Therefore, this study aimed to cross-culturally adapt and validate an Arabic version of the
CLEQ questionnaire, where the questionnaire can be later used for other Arabic-speaking countries in the
MENA region.
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Methodology
Study design, setting, and duration

This observational cross-sectional study was conducted between July and September 2025. The research
was performed in four randomly selected Arabic-speaking countries: Egypt, Iraq, Yemen, and Jordan.

Sample size calculation

The CLEQ consists of 18 items and adheres to standard recommendations for exploratory factor analysis
(EFA), which suggest recruiting approximately 10-20 respondents per item [17]. Accordingly, we targeted
200 participants for the EFA dataset. For CFA, best-practice guidelines recommend a minimum of
200-300 participants to ensure model stability and accurate estimation of fit indices [18]; therefore, we
targeted 300 participants. In total, the planned analysable sample size was 500 participants, with 125 from
each of the four participating countries. Within each country, participants were allocated in a 40:60 ratio
for EFA and CFA, respectively, resulting in EFA datasets (n =200; 50 per country) and CFA datasets
(n=300; 75 per country).

Sampling method

Convenience and snowball sampling methods were used to obtain the required sample size from selected
Arab countries. Each country had a designated group of data collectors, referred to as the CLEQ group.
Before collecting data, all data collectors received standardised online training on survey distribution
strategies and data collection protocols.

Eligibility criteria

Undergraduate medical students currently enrolled in clinical years (typically years 3-6, depending on
curriculum and our included countries system) and medical interns (post-final year/s students undergoing
clinical internship training), who have at least six months' clinical rotation experience, were invited to
voluntarily participate in the study after providing informed consent. Medical interns were part of this
study because they embody a transitional stage in early medical training, where their learning is
significantly shaped by the clinical environment and oversight. Including them facilitated a more thorough
assessment of the clinical learning environment across various levels of clinical training. All the countries
involved in the study adhere to undergraduate medical education systems similar to the Bachelor of
Medicine, Bachelor of Surgery (MBBS) model, with differences primarily stemming from the structure of
the curricula rather than the type of degree awarded. The equivalence among different years or phases of
training was evaluated based on practical clinical exposure, which includes supervised rotations and direct
patient interaction, rather than the titles of the curricula or formal year classifications.

Data collection and handling

Data was collected through an anonymous self-administered online link to a web-based survey, created
with the Google Forms platform. The survey was disseminated by the study's collaborators via various
social media platforms and online platforms accessible to medical students/interns, including university
social media channels, student portals, online student forums, and discussion groups. Participation was
voluntary, anonymous, and completed independently by students across the selected Arab countries. In the
first page of the survey, participants received comprehensive information on the study's objectives,
estimated time required for completion, informed consent, voluntary nature, anonymity, and confiden-
tiality safeguards. To avoid duplicate responses by IP address, we enabled a restriction option for a single
response in the Google Form settings.
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Data collection tools and procedures

The survey consists of two sections. The first section encompasses sociodemographic data, including age,
sex, country, residence, type of medical school, clinical year, and current medical education system
(traditional; features 2-3 years pre-clinical basic sciences followed by 3 years clinical rotations and 1-
year internship programme vs integrated; modular and problem-based learning approaches blending
sciences and clinical exposure from first year). In addition, the survey includes questions regarding having
a clear idea about clinical training, attending orientation/workshop on clinical training, hours per week in
hospitals/clinics, number of patients directly interacted with per week, explaining objectives/expectations
of clinical training, and use of simulation-based training and digital tools for clinical learning. The second
section presents the Arabic translation of the 18-item English version of the CLEQ, which was refined by
Nuha Alnaami et al. [12], to assess four factors: (1) clinical cases (4 items), (2) organisation of patient
encounters (5 items), (3) supervision (4 items), and (4) motivation to learn (5 items) (Data S1). Each item
was rated on a 5-point Likert scale (1 = Strongly disagree, 2 = Disagree, 3 = Undecided, 4 = Agree, and
5 = Strongly agree).

Questionnaire cultural adaptation and validation

Translation and adaptation

Cross-cultural adaptation and translation requirements were followed [19]. The cross-cultural adaptation
of the CLEQ followed a multi-step process. Initially, two bilingual translators, who are native speakers of
Arabic, independently translated the text from English to Arabic. These translations were then combined
into one agreed-upon version. Following this, a single native English speaker, unaware of the original
instrument, translated this consensus version back into English. This step helped pinpoint and rectify any
conceptual inconsistencies or ambiguities that might have arisen during the initial translation (Data S2)
[20]. Standard Arabic was used in this study because it is the official language of 22 Arab countries, and
standard Arabic is extensively taught, understood, and spoken by local Arabs.

Content validity and expert evaluation

Content validity was assessed quantitatively. The process began with the development of a content
validation form to guide the expert panel. A panel of six experts in medical education was assembled
to evaluate the questionnaire. The experts assessed the items for their relevance to the specified constructs,
clarity of wording, and suggested any necessary modifications. For each item, experts provided two
separate ratings on a 4-point Likert scale: one for relevance (1 =not relevant, 4 = highly relevant) and
one for clarity (1 = not clear, 4 = very clear).

Content validity indices were calculated based on the relevance ratings. The Item-Content Validity
Index (I-CVI) was calculated for each item as the proportion of experts rating its relevance as 3 or 4. The
Scale-Content Validity Index/Average (S-CVI/Ave), computed as the mean of all I-CVT scores, was used to
evaluate the entire scale; a benchmark of > 0.90 indicates excellent overall content validity. Finally, the
Scale-Content Validity Index/Universal Agreement (S-CVI/UA), representing the proportion of items
achieving a relevance rating of 3 or 4 from all experts, was reported as a more conservative indicator of
consensus.

Pilot testing

A pilot study was conducted with 50 participants following translation and adaptation. We evaluated
understanding, readability, language, cultural appropriateness, and the time required for participants to
complete the questionnaire. Additionally, participants were invited to provide their comments on the
questions while filling out the survey.
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Psychometric analysis, data management, and statistical programmes used

Reliability and item analysis
Cronbach's alpha was used to assess the internal consistency of the scale. A Cronbach’s alpha between 0.70
and 0.80 is considered satisfactory, while a value above 0.80 indicates excellent reliability [21].

Construct validity

To analyse the construct validity of the A-CLEQ, we conducted EFA and CFA in two phases. Before
performing the EFA, we assessed the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and
conducted Bartlett's test of sphericity. The KMO statistic ranges from 0 to 1, with values closer to 1
indicating greater suitability for factor analysis. A KMO value below 0.60 suggests poor adequacy [22].
Additionally, if the p-value from Bartlett's test is less than 0.05, it indicates that factorial analysis is
appropriate [23]. Factors were extracted according to Kaiser’s criterion (eigenvalues > 1) and confirmed
through visual inspection of the scree plot. EFA was conducted using principal component analysis (PCA)
with oblimin rotation, acknowledging potential correlations among factors. For interpreting item loading,
0.32 is considered poor, 0.45 fair, 0.55 good, 0.63 very good, and 0.71 excellent [24]. Regarding the
uniqueness value, representing the proportion of a variable's variance not explained by the common
factors in the model, a cutoff of >0.60 indicates a poor fit model [25]. Moreover, the average variance
extracted (AVE) of 50.0% or greater means that, on average, more variance is explained by the construc-
tion than by measurement error [26]. Subsequently, CFA was conducted to evaluate the factor structure
identified in the EFA. Standardised factor loadings of 0.50 or higher were considered acceptable indicators
of practical significance [27]. Model fit for the CFA was evaluated using a standard set of fit indices and the
following established benchmarks for good fit: Comparative Fit Index (CFI) > 0.90, Tucker-Lewis Index
(TLI) > 0.90, Goodness of Fit Index (GFI>0.90), Root Mean Square Error of Approximation
(RMSEA) < 0.06, and Standardised Root Mean Square Residual (SRMR) < 0.08. The chi-square statistic
was reported but was not used as a primary fit criterion due to its known sensitivity to sample size [28].
Discriminant validity was assessed using the Heterotrait-Monotrait (HTMT) ratio of correlations.
Following the recommended threshold, an HTMT value below 0.85 was used to indicate sufficient
discriminant validity between constructs [29]. Moreover, we utilised the factor correlation matrix of the
domains. Discriminant validity was evaluated when the inter-factor correlation was below 0.70 [30].
Following the CFA, measurement invariance across countries was evaluated using multigroup CFA. Three
levels of invariance were tested: configural (same factor structure), metric (equal factor loadings), and
scalar (equal item intercepts). Chen [31] proposed cutoft values for changes in model fit indices (A) to
assess measurement invariance. Invariance is supported when differences between nested models are
sufficiently small, specifically: for metric invariance, ACFI = -0.01, ARMSEA < 0.015, and ASRMR < 0.030;
and for scalar and residual invariance, ACFI > -0.01, ARMSEA < 0.015, and ASRMR < 0.010.

Statistical analysis

The responses were combined into an online spreadsheet where the data were coded. The mean + standard
deviation (SD) was used to represent quantitative variables, and one-way analysis of variance (ANOVA)
was used to compare between groups, followed by Bonferroni post hoc tests to identify pairwise
differences. Numbers and percentages were used to describe qualitative variables. Pearson’s correlation
analysis was utilised to calculate the item-to-total correlation and the inter-domain correlation of the
questionnaire. The p-value was established at less than 0.05. We used the Statistical Package for Social
Science (SPSS) (version 25, Chicago, USA) to execute most of the analyses. Meanwhile, JASP (Version
0.17.3) was used to conduct the EFA and CFA.

Results
Cultural adaptation

During the translation process and cultural adaptation, some sentences and expressions were found to be
unclear and were carefully clarified to improve comprehension and fluency. Additionally, in the original
version of the questionnaire, the third option on the Likert scale was labelled ‘Undecided.” However, this
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option was changed to ‘Neutral’ during translation to better reflect the intended meaning and to improve
clarity and relevance for the target population. In terms of cultural relevance and the linguistic use of the
terms to be investigated, the experts also provided valuable comments and suggestions, such as replacing
certain words with more suitable ones, adding clarification to specific words or concepts, and making
certain expressions more precise. This modification was made to increase clarity and cultural relevance;
however, each item's original purpose and structure were maintained throughout the process.
Furthermore, a few changes were made during the cognitive interview to improve the language clarity.
These adjustments preserved the Arabic version's validity and accuracy for respondents who spoke Arabic
while preserving its essential content. The modification based on expert evaluation is depicted in Data S3,
and the final version of the questionnaire is attached to Data S4.

Sociodemographic characteristics

A total of 500 medical students/interns were included, with a mean age of 23.0 + 3.0 years. More than half
of the participants (54.60) were females, with most students (88.60%) enrolled in public medical schools.
Of the participants, 61.60% were enrolled in traditional medical education programmes, and 39.40%
participated in any orientation sessions or workshops related to clinical training. The full socio-
demographic and clinical training characteristics of the sample are depicted in Table 1.

Descriptive statistics of the A-CLEQ items

Table 2 shows the Item-level descriptive statistics and reliability analysis of the A-CLEQ. The mean scores
of the individual items ranged from 2.70 + 1.24 (Item 14) to 3.88 + 0.92 (Item 7). The total scale score had a
mean of 60.17 + 11.87 (Figure 1). The overall Cronbach’s « coefficient for the A-CLEQ was 0.92, with

Table 1. Socio-demographic and clinical training characteristics of the study participants.

Studied variables N (500) %
Age (years) mean + SD 23.00 £+ 3.00

Gender Female 273 54.60
Male 227 45.40
Type of medical school Public 443 88.60
Private 57 11.40
Residence Rural 95 19.00
Urban 405 81.00
Academic year 3rd year 58 11.60
4th year 116 23.20
5th year 128 25.60
6th year 96 19.20
Internship year 102 20.40
Current medical education system Traditional system 308 61.60
Integrated system 192 38.40
Having a clear idea about clinical training Yes 262 52.40
No 238 47.60
Attending orientation/workshop on clinical training Yes 197 39.40
No 303 60.60
Hours per week in hospitals/clinics <20 hours 356 71.20
20-30 hours 111 22.20

>30 hours 33 6.60
Patients' direct interaction per week <10 343 68.60
10-20 120 24.00

>20 37 7.40
Objectives/expectations of clinical training explained Always 66 13.20
Often 177 35.40
Sometimes 173 34.60
Rarely 62 12.40

Never 22 4.40

Use of simulation-based training Always 44 8.80
Often 115 23.00
Sometimes 151 30.20
Rarely 108 21.60
Never 82 16.40
Use of digital tools for clinical learning Yes 305 61.00

No 195 39.00
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Table 2. Item-level descriptive statistics and reliability analysis of the A-CLEQ.

A-CLEQ Mean SD Cronbach’s a if item deleted
Item 1 3.00 1.03 0.91

Item 2 3.39 1.01 0.91

Item 3 3.02 1.06 0.91

Item 4 2.98 1.14 0.92

Item 5 3.86 0.98 0.91

Item 6 3.42 1.02 0.91

Item 7 3.88 0.92 0.91

Item 8 3.57 0.97 0.91

Item 9 3.86 0.84 0.91

Item 10 345 0.99 0.91

Item 11 337 0.99 0.91

Item 12 3.51 0.92 091

Item 13 3.62 0.94 0.91

Item 14 2.70 1.24 0.92

Item 15 294 1.09 0.91

Item 16 3.20 1.02 0.91

Item 17 2.90 1.15 0.91

Item 18 3.48 1.00 0.91

Total A-CLEQ Scale 60.17 11.87 Cronbach’s a=0.92

A-CLEQ: Arabic Clinical Learning Evaluation Questionnaire.

® .
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Figure 1. Boxplot of distribution of A-CLEQ scores among medical students across the studied countries.

Cronbach’s a remaining stable across the scale if an item was deleted, ranging between 0.91 and 0.92,
suggesting that no single item substantially reduced the internal consistency of the questionnaire. The
percentages of the responses to each item of the A-CLEQ were illustrated in Figure SI.

Content validity

The I-CVI values for the items were between 0.83 and 1.0, where items 1, 2, and 4 received a score of 0.83,
and the rest of them were rated as 1.0. Additionally, the S-CVI/UA and S-CVI/Ave were calculated and
were 0.83 and 0.97, respectively.
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EFA and reliability analysis of the A-CLEQ

The initial EFA of the A-CLEQ indicated a three-factor structure, based on eigenvalues greater than 1,
which accounted for 60.60% of the total variance. However, given that the original questionnaire was
developed with a four-factor model, we further examined this model in our data (Table S1). In the four-
factor model, two items demonstrated cross-loadings that diverged from the original structure: Item 14
(‘The number of students in the clinical sessions is appropriate’) loaded more strongly on the Supervision
factor rather than Organisation, and Item 18 (‘T have the opportunity to prepare before the clinical
encounter’) loaded on Motivation to Learn instead of Organisation. Furthermore, several items displayed
factor loadings below the conventional threshold of 0.32, indicating limited contribution to the latent
construction. Consequently, we considered the three-factor solution (Cases, motivation to learn, and
Supervision & Organisation factors) to be more parsimonious and theoretically coherent, with Supervision
and Organisation integrated into a single domain. The three-factor EFA of the A-CLEQ had a KMO value
of 0.90, and the significance level of Bartlett’s sphericity test was <0.001. The three domains represented
excellent reliability, with all above 0.70. The eigenvalue for factor 1 was 8.56, which consisted of items
reflecting the ‘Supervision & Organisation” domain; factor 2 was 1.94, composed of items corresponding to
‘Cases’; factor 3 was 1.54, representing ‘Motivation to learn’. Uniqueness for all items was below the
recommended threshold of 0.60. Most items loaded strongly on their respective domains, supporting
construct validity; moreover, the item-domain correlations ranged from 0.53 to 0.79, suggesting adequate
convergent validity (Table 3).

CFA of the A-CLEQ items

Regarding the model fit indices for CFA of the A-CLEQ, they demonstrated a good model fit with
CFI=0.94, TLI = 0.93, and GFI = 0.98 above the threshold of 0.90. Moreover, the RMSEA of 0.06 and the
SRMR of 0.04 were well below the threshold of 0.08. The HTMT values for all factor pairs were below the
threshold of 0.85, ranging from 0.59 to 0.79, suggesting adequate discriminant validity. The factor loading
ranged from 0.54 to 0.89. Each loading was statistically significant (P < 0.001) (Table S2). Moreover, the
standardised factor loadings ranged from 0.54 to 0.83 onto three-dimensional factors (Figure 2).

Measurement invariance of the A-CLEQ Items by country

Table S3 presents the results of the multigroup CFA to assess the measurement invariance of the A-CLEQ
across countries. The configural model (M1) demonstrated an acceptable fit (x*/df=1.65, CFI=0.88,
RMSEA =0.09, SRMR =0.07), supporting the baseline model structure. In metric invariance (M2), the fit

Table 3. Results of the exploratory factor analysis of the A-CLEQ (N = 200).

A-CLEQ Cases Motivation to learn Supervision & organisation Uniqueness Item-domain correlation
Item 1 0.70 0.35 0.66
Item 2 0.77 0.29 0.71
Item 3 0.90 0.16 0.79
Item 4 0.77 0.43 0.63
Item 5 0.64 0.55 0.60
Item 6 0.53 0.55 0.61
Item 7 0.66 0.38 0.53
Item 8 0.64 0.41 0.63
Item 9 0.71 0.48 0.55
Item 10 0.51 0.28 0.70
Item 11 0.82 0.26 0.68
Item 12 0.80 0.29 0.71
Item 13 0.63 0.40 0.63
Item 14 0.71 0.53 0.55
Item 15 0.73 0.28 0.60
Item 16 0.48 0.39 0.68
Item 17 0.61 0.49 0.65
Item 18 0.35 0.55 0.54
Cronbach’s a 0.85 0.79 0.89

A-CLEQ: Arabic Clinical Learning Evaluation Questionnaire.
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Figure 2. Confirmatory Factor Analysis for the Arabic Clinical Learning Evaluation Questionnaire (A-CLEQ)
(Factor 1: Cases; Factor 2: Motivation to learn; Factor 3: Supervision & Organization).

remained comparable within commonly accepted thresholds (ACFI = -0.01; ARMSEA = -0.00; ASRMR = 0.02).
Moreover, in scalar invariance (M3), the model showed an acceptable comparable level.

Inter-correlations between A-CLEQ domains

The correlation analysis demonstrated strong and statistically significant associations among the A-CLEQ
subscales and the total scale (all P <0.001). The strongest correlation was observed between Supervision ¢
Organisation and the Total Scale (r = 0.93). The correlations between A-CLEQ domains were positive and
significant, with a range of (r = 0.51:0.65) below the cutoff value of 0.70, ascertaining discriminant validity
(Table S4).

Cross-country comparisons of the A-CLEQ items

Table S5 presents a comparison of the A-CLEQ domains and total scores across the countries studied.
Significant differences were observed in all domains and the total scale score, with the lowest observed
scores in Egypt compared to the other three countries.

Discussion

This study examined the applicability of the four-factor model of the CLEQ. The original 18-item CLEQ
was translated into Arabic and administered to medical students and interns across four Arab countries in
the MENA region to evaluate its cross-cultural adaptability, construct validity, and reliability. The findings
revealed that a revised three-factor model, termed the A-CLEQ, demonstrated good reliability, internal
consistency, and strong psychometric properties.

Most items (n =15) had a perfect I-CVI of 1.0 for relevance, meaning that every expert assessed it as
either quite or extremely relevant. These values indicate that the questionnaire had good overall content
validity [32]. Similar findings were reported in previous Persian questionnaires, which ranged from 0.80 to
0.90, demonstrating that the items were representative of the construct being tested and measured [14].
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Additionally, the relevance revealed a perfect score among the panel for both S-CVI/Ave and S-CVI/UA,
indicating that the questionnaire had good overall content validity.

Reliability testing confirmed the robustness of the A-CLEQ. Compared with the original six-factor 37-
item CLEQ (« = 0.60-0.86) and the four-factor 18-item version (a = 0.72-0.87), the A-CLEQ demonstrated
higher indices [2,12]. The overall Cronbach’s « coefficient for the A-CLEQ was 0.92, which aligned with
the findings of the Chinese validation and was higher than the Persian validation, 0.87, indicating that the
CLEQ’s core items maintain strong internal consistency across diverse cultural and educational con-
texts [2,12].

The outcomes of the EFA of the A-CLEQ show a three-factor structure. These findings suggest that the
distinction between supervision and organisation may not be empirically robust in our sample, as both
domains reflect related and integrated aspects of the clinical learning environment. Consequently, we
considered the three-factor solution to be more parsimonious and theoretically coherent, with supervision
and organisation integrated into a single domain. The merger of the ‘Supervision’ and ‘Organisation’
domains is not a methodological weakness but a reflection in line with the cultural and educational context
in which clinical training is delivered. From a theoretical perspective, sociocultural learning theory views
learning as a socially mediated process that occurs through participation in shared practices rather than
isolated instruction. Situated learning further emphasises that clinical learning develops through engage-
ment in authentic workplace activities shaped by social, organisational, and hierarchical contexts [33-35].
Accordingly, supervision in clinical settings is inherently embedded within organisational arrangements,
such as team structure, workload, scheduling, and access to supervisors, that jointly shape learners’
opportunities for participation and feedback.

In the current study, the merging of supervision and organisation reflects how these elements are
experienced as closely interconnected during clinical training, where scheduling, workload, and supervisor
availability shape daily learning. Interpretation of these findings should consider the educational context of
the included cohorts, which differ in clinical year, educational system, clinical exposure, and participation
in orientation activities. The inclusion of both clinical-phase students and medical interns represents a
continuum of clinical training within similar organisational settings. In many Arabic-speaking medical
schools, these features are closely intertwined, leading students to experience supervision and organisation
as inseparable dimensions of their clinical training. The emergence of a unified Supervision &
Organisation factor in the A-CLEQ, therefore, represents a theoretically coherent and contextually
meaningful depiction of clinical learning within hierarchical health care systems. Notably, a similar
merge was also recommended in the validation of the Chinese version of the CLEQ to mitigate method
bias [13].

As psychometric structures vary across languages and contexts, this revised three-domain model better
aligns with learners’ perceptions while preserving all 18 items. However, it may not fully capture variation
arising from regional dialects and localised language use within the same language. Despite this structural
modification, the A-CLEQ demonstrated excellent reliability, strong construct validity, and robust mea-
surement invariance, enhancing its cultural relevance and utility as a validated tool across diverse medical
education settings in the MENA Region. The findings highlight that validating culturally adapted assess-
ment tools is essential, and future longitudinal research is needed to explore CLEQ’s ability to predict
clinical competence.

Regarding CFA of the A-CLEQ, the model demonstrated a good model fit, all of which meet commonly
accepted thresholds for model fit [36]. Similar findings were reported in the four-factor CLEQ by Alnaami
et al. [12], with CFI =0.951, GFI =0.903, and RMSEA = 0.052. While the RMSEA in Alnaami et al.’s study
[37] was slightly better (0.052 vs. 0.06 in our study), the overall fit of our three-factor model is acceptable,
particularly as the GFI exceeds 0.90, and further improvements might be achieved with larger sample sizes.
Also, the Persian validation showed acceptable values (CFI =0.95, GFI = 0.91); however, the RMSEA was
relatively high at 0.092, indicating a slightly weaker fit [14]. The Chinese version also demonstrated good
indices, with a CFI of 0.956 and an RMSEA of 0.057 [13]. Overall, the findings indicate that the A-CLEQ
demonstrates strong construct validity and robust psychometric properties, supporting its use among
medical students and interns in Arab countries.

A significant difference in CLEQ score was observed in all domains and the total scale score, with the
lowest observed scores in Egypt compared to the other three countries, suggesting potential challenges in
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clinical supervision, organisational structure, or student engagement that may warrant targeted interven-
tion. This variability in scores across participants' countries likely reflects national contextual differences in
clinical training environments, institutional structures, and educational practices, proving that the quality
of the clinical learning environment is influenced by broader socioeconomic, institutional, and curricular
factors. These observations are consistent with prior research using analogous tools like the DREEM,
which evaluates comparable domains in medical education. For instance, a multinational study across
Arab countries reported significantly lower DREEM scores in Egypt compared to Saudi Arabia, Iraq,
Yemen, and Syria, attributing Egypt's challenges to socioeconomic factors like budget constraints, political
instability, teacher shortages, and limited resources [38]. To facilitate evidence-based reforms, it is essential
to validate tools such as the A-CLEQ within specific national contexts and among comparable cultural
groups. Future multicenter studies should employ mixed methods to assess clinical learning environments
throughout the Arab world, thereby informing targeted interventions. Notably, while disparities in scores
between countries may indicate genuine differences, the CLEQ alone cannot reveal the intricate socio-
economic factors contributing to these variations. These results underscore the need for next-generation
surveys that combine traditional educational metrics with explicit evaluations of how socioeconomic
factors impact clinical learning.

Strengths and limitations

To our knowledge, this is the first to validate and translate a tool assessing the clinical learning
environment for clinical years medical students and interns in Arabic. Conducted with 500 participants
and across four Arab countries, the study provides strong generalisability. Robust psychometric analyses
and expert translation confirmed the tool’s validity, reliability, and cross-cultural applicability. However,
this study has some limitations. First, utilising non-probability sampling may limit wider representative-
ness within each country and increase the risk of selection bias. The cross-sectional design does not assess
temporal stability or predictive validity. Self-reported data introduced response bias, and the test-retest
reliability was not assessed. Additionally, curricula and clinical training structures differ from country to
country. This variation may affect students' perceptions. Also, differences in demographics among
participants might have influenced their responses. Moreovere, the use of an odd-numbered Likert
scale may have introduced response bias via a neutral middle option. Furthermore, the non-probability
sampling strategy, which relied on online social media dissemination, likely created a selection bias toward
students who are digitally connected and academically engaged—often from urban or resource-rich
institutions. Consequently, our findings may modestly overrepresent the experiences of students with
greater access to academic and digital resources.

Conclusion

The A-CLEQ demonstrates strong psychometric properties, including good reliability and construct
validity, establishing it as a culturally appropriate and effective tool for evaluating clinical learning
environments in Arab medical schools. Its application can help institutions identify specific areas for
improvement, such as clinical supervision and resource allocation, and provide actionable data to guide
curricular development and enhance the overall quality of clinical education.
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