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Introduction  

Blended Learning (BL) is a pedagogical approach that 

integrates traditional face-to-face teaching methods with 

online educational resources [1, 2]. This approach 

combines traditional classroom teaching with online 

learning components, enhancing the learning experience. 

BL is widely recognized as the most effective and 

popular instructional method in educational institutions, 

as it offers flexibility, timeliness, and continuous 
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Background & Objective: The rapid advancement of the Internet and technology has enabled 

the widespread adoption of blended learning in medical education. However, there is no 

validated Persian scale to measure self-regulated learning in blended learning among Iranian 

students. This study aims to fill this gap by translating and validating an existing tool for 

assessing self-regulated learning in a blended learning environment among Iranian students. 
 

Materials & Methods: The forward-backward method was used to translate the original 

English questionnaire into Persian. After assessing face and content validity, the Persian version 

was evaluated for its psychometric properties among 330 students from Zahedan Medical 

University in Iran. Construct validity was analyzed using Exploratory Factor Analysis (EFA) 

and Confirmatory Factor Analysis (CFA). To ensure reliability, we calculated the Average 

Inter-Item Correlation (AIC), Cronbach's alpha, and McDonald's omega. Additionally, 

convergent and discriminant validity were examined using Average Variance Extracted (AVE), 

Maximum Shared Variance (MSV), and Fornell and Larcker's criteria. 
 

Results: The findings revealed that the Persian version of the Blended Learning Questionnaire 

(BLQ) consists of four distinct factors: Accessibility and Guidance (4 items), Social and 

Contextual (4 items), Delivery of Content (6 items), and Intrinsic and Extrinsic (2 items). 

Together, these factors accounted for 52.43% of the total variance in the BLQ. The results from 

the CFA indicated that all goodness-of-fit metrics supported the adequacy of the model. 

Additionally, the Cronbach's alpha, McDonald's omega, and Composite Reliability (CR) scores 

were all greater than 0.7, demonstrating strong internal consistency. Moreover, the indices 

showed acceptable levels of both convergent and discriminant validity for the Persian version 

of the BLQ. 
 

Conclusion: The study's findings indicated that the Persian version of the BLQ demonstrated 

acceptable validity and reliability among Iranian students, making it suitable for academic and 

research purposes in Persian-speaking countries. 
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learning [3]. By combining traditional face-to-face 

instruction with online components, BL offers unique 

opportunities for flexible and personalized educational 

experiences [4]. This educational strategy not only 

improves accessibility but also promotes active 

involvement and teamwork among students [5]. 

Moreover, teacher-student interaction in blended 

environments has been shown to significantly influence 

learners’ self-regulatory behaviors such as goal-setting, 

help-seeking, and effort regulation [6].   

 Self-Regulated Learning (SRL) emerges as a crucial 

component of academic success. Defined as the process 

by which learners autonomously manage their 

educational activities, SRL includes critical skills such as 

goal setting, self-monitoring, and adaptive learning 

strategies [7]. These skills enable students to take control 

of their learning journeys, leading to improved outcomes 

across diverse educational settings [8]. The research 

highlights the significance of SRL, indicating that 

students who excel in self-regulation are more likely to 

overcome academic challenges and achieve higher 

performance levels [9]. 

This educational approach not only enhances 

accessibility but also fosters active participation and 

collaboration among students [5]. Self-regulation 

becomes even more vital in blended learning 

environments, where flexibility is key. As students often 

have to manage their learning, having strong self-

regulation skills is crucial for successfully handling the 

challenges of blended education [10]. Empirical studies 

suggest that effective self-regulation in these contexts is 

associated with enhanced academic performance and 

greater learner satisfaction [8, 11, 12] . 

The Motivated Strategies for Learning Questionnaire is 

a validated tool that has been used to assess SRL since 

1991, as established by Dent and Pintrich [13, 14]. It is 

frequently employed to explore the relationship between 

learners and educators concerning their learning 

techniques and strategies related to SRL. The Blended 

Learning Questionnaire (BLQ) is a new questionnaire, 

developed by Ballouk et al. [15], which evaluated 

medical students’ SRL in the BL environment. The 

primary aim of this study is to translate and validate a 

questionnaire for a blended learning environment, 

focusing on self-regulated learning among students of 

the University of Medical Sciences (nursing, medicine, 

and health sciences). The research objectives include 

assessing the validity and reliability of this new 

instrument and examining its applicability within the 

Iranian educational context. By addressing these aims, 

the study seeks to enhance understanding of how blended 

learning environments can be optimized to foster self-

regulation and improve overall educational experiences 

for students. 

Materials & Methods 

Design and setting(s) 

This study employed a cross-sectional methodological 

approach with students from Zahedan University of 

Medical Sciences. Data collection took place from May 

1, 2023, to August 30, 2023.  
 

Participants and sampling  

According to Cattell's (1988) guidelines, the ideal 

number of participants for Exploratory Factor Analysis 

(EFA) is between 3 and 10 respondents per item [16, 17]. 

The construct validity of the Persian version of the 

Blended Learning Questionnaire was assessed through 

both exploratory and confirmatory factor analyses. A 

total of 330 individuals were included in the study 

through convenience sampling, with 120 samples 

allocated for EFA and 210 samples used for 

Confirmatory Factor Analysis (CFA). The inclusion 

criterion for this study was enrollment as a university 

student in nursing, medicine, or a health-related field at 

the Medical Sciences University.   
 

Tools/Instruments 

The original version of the Blended Learning 

Questionnaire comprises 19 items across four subscales: 

Accessibility and Guidance (4 items), Social and 

Contextual (5 items), Delivery of Content (6 items), and 

Intrinsic and Extrinsic (4 items). Each item was assessed 

using a 7-point Likert scale, ranging from 1 (not true for 

me at all) to 7 (very true of me) [15].   
 

Translation process  
After obtaining the author's permission, the English 

version of the BLQ was translated into Persian, 

following Beaton's guidelines [18]. Two experts, one 

with a background in medical education and the other 

proficient in Persian and English, autonomously 

translated the questionnaire. Subsequently, the 

translators and the primary researcher reviewed and 

reconciled the two translations, resolving any 

discrepancies to create a unified Persian version of the 

questionnaire. In the following phase, the questionnaire 

was translated back by an English and Farsi speaker. This 

individual was not provided with the original English 

version and was instructed not to seek it out. Following 

this, an expert committee, comprising all the translators, 
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the principal researcher, a health education and 

promotion specialist, and a biostatistician, reviewed all 

inconsistencies and endorsed the final version of the 

questionnaire. A pilot study was conducted to test the 

feasibility of the questionnaire among 40 students (35% 

male and 65% female). The subjects identified the 

translated questions as transparent. 
 

Face validity 

The translated version was administered to 37 students. 

Participants were provided with copies of the 

questionnaire and asked to evaluate its suitability, clarity, 

relevance, and comprehensiveness. This stage assessed 

the accuracy of the students' interpretation and 

understanding of the questions. In the quantitative 

assessment, an impact score was calculated for each item 

using the formula: Item score = frequency (%) × 

importance. Items were considered suitable if their 

impact score exceeded 1.5. Employing this dual strategy 

facilitated a comprehensive evaluation of face validity. 
 

Content validity 

Qualitative content validity was assessed by a panel of 

seven experts in the fields of health education and 

promotion, medical education, E-learning, health 

information technology, nursing, and psychometrics. 

These experts provided feedback on the wording, 

appropriateness of terms, the importance of the 

questions, and the placement of the items within their 

proper context. In quantitative content validity, the 

Content Validity Ratio (CVR) was calculated to 

determine the necessity of each item, using a 3-point 

rating scale with the following values: 1 denoting "not 

essential," 2 denoting "useful but not essential," and three 

denoting "essential." [19, 20]. Given the panel of seven 

experts, a minimum acceptable CVR score of 0.99 was 

based on Lawshe's model [21].   

The Content Validity Index (CVI) was evaluated using a 

4-point rating scale, where one indicated "not relevant," 

2 indicated "somewhat relevant," 3 indicated "quite 

relevant," and four indicated "very relevant." A CVI 

score of 0.79 was deemed satisfactory for each statement, 

and those with a CVI of 0.7 were validated following 

minor adjustments. 
 

Construct validity 

Construct validity of the Blended Learning 

Questionnaire-Persian (BLQ-P) was evaluated using 

both exploratory and confirmatory factor analyses. EFA 

and CFA were conducted to investigate the relationships 

between observed variables and their underlying latent 

constructs. In the EFA, we aimed to uncover the factor 

structure or underlying constructs by grouping related 

items according to the original version of the 

questionnaire [22]. Construct validity was assessed using 

Maximum Likelihood estimation with Promax rotation. 

Items with a factor loading below 0.4 were removed from 

consideration, while those with a factor loading greater 

than 0.4 were retained [23, 24]. Bartlett's test of 

sphericity (p < 0.05) was employed to evaluate the 

adequacy of the sample [25]. A CFA was conducted 

using the maximum likelihood method and standard 

goodness-of-fit indices to evaluate the structural factors. 

Model fit was assessed based on indices such as the 

Goodness of Fit Index (GFI), chi-square (χ2), 

Incremental Fit Index (IFI), Tucker-Lewis Index (TLI), 

Normed-Fit Index (NFI), Comparative Fit Index (CFI), 

and Root Mean Squared Error of Approximation 

(RMSEA). A value above 0.90 for CFI, GFI, NFI, TLI, 

and IFI, RMSEA less than or equal to 0.08, and 

CMIN/DF below 3 indicates a good model fit [26]. 
 

Reliability 

The scale's reliability was assessed through internal 

consistency and Construct Reliability (CR), using 

measures like Cronbach's alpha, McDonald's omega, and 

average Inter-Item Correlation (AIC). A Cronbach's 

alpha above 0.7 indicates that the scale has good internal 

consistency [24]. A CR equal to or greater than 0.70 

indicates strong internal reliability and provides evidence 

of convergent validity [25].  According to Clark and 

Watson (1995), Average Inter-Item Correlations (AICs) 

between 0.15 and 0.50 are acceptable [27]. 
 

Convergent and discriminant validity 

Convergent validity was supported by examining the 

values of Average Variance Extracted (AVE) and CR. 

Furthermore, we applied the approach introduced by 

Fornell and Larcker (1981) to assess convergent validity. 

Discriminant validity was confirmed through Maximum 

Shared Variance (MSV) and Average Shared Variance 

(ASV). The AVE should be higher than 0.5 to establish 

convergent validity, and the CR should exceed 0.7. For 

discriminant validity, the study constructs' AVE values 

should exceed the ASV and MSV's corresponding values 

[28]. 
 

Multivariate normality and outliers 

Skewness (± 3) and kurtosis (± 7) were utilized to assess 

normal distribution, outliers, missing data, and the 

univariate and multivariate distributions of the data 

separately. The Mardia coefficient of multivariate 
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kurtosis (< 8) was used to evaluate multivariate 

normality, while the Mahalanobis D-squared statistic (p 

< 0.001) was employed to detect multivariate outliers in 

this study [25]. Multiple imputations were employed to 

address missing data in the study. Specifically, two 

missing values were filled in with the mean response 

from participants as part of the data imputation process. 

The software utilized for this research included SPSS 

version 21 and Amos version 18. 

Results 

A total of 330 students participated in this study. Of 

these, 132 (40%) were male, and 198 (60%) were female. 

The average age of the participants in this study was 24 

± 2.26. The EFA section included 120 participants with 

an average age of 23 ± 2.01, and the CFA section 

included 210 participants with an average age of 24 ± 

1.90. 

All items had an impact score exceeding 1.5, and CVR 

and CVI were above 0.99 and 0.79, indicating that these 

values are acceptable. The Kaiser-Meyer-Olkin (KMO) 

test confirmed the adequacy of the sampling (KMO = 

0.74; p = 0.001, χ² = 731.1) and extracted four factors for 

the EFA. Additionally, three items with factor loadings 

of less than 0.4 were excluded from the analysis.  Based 

on eigenvalues, the BLQ-P yielded four components 

(with restrictions). The factor loadings, Eigenvalues, and 

the percentage of variance explained by the four factors 

are presented in Table 1. These factors collectively 

accounted for 52.43% of the variance in the BLQ-P for 

this sample (Table 1). 

The CFA was conducted on the 16 questions in the 

Persian BLQ to assess the model's fitness obtained from 

the EFA. Figure 1 also presents a graphical description 

of Structural Equation Modeling (SEM). The first step in 

testing SEM is to verify whether the overall sample data 

align with the measurement model. The Chi-Square test 

of Goodness of Fit yielded a significant value χ2 = 107, 

df = 25, p =0.01, which was below the threshold of 0.05. 

The relative chi-square (χ2/df) was equal to 1.236. The 

RMSEA for the model was 0.41. All comparative indices 

of the model, including CFI, GFI, IFI, TLI, and NFI, 

exceeded 0.90 (0.97, 0.97, 0.96, 0.95, and 0.96, 

respectively), and all goodness-of-fit indices confirmed 

the model fit. 

Adequate convergent validity is indicated when the AVE 

values exceed 0.5 and the CR values are greater than 0.7. 

These findings suggest that the factors exhibit strong 

convergent validity. Discriminant validity is also 

supported since the AVE value of factors is greater than 

the corresponding values of ASV and MSV. 

Furthermore, the correlation coefficients among factors 

are less than the square root of the AVE, which provides 

an acceptable Discriminant validity (Table 2). 

Furthermore, Table 2 reports Cronbach's alpha, 

McDonald's Omega, and CR. All values are greater than 

0.70, indicating good reliability of the items within each 

construct. 

 

 

Table 1. Exploratory factor analysis results of the Blended Learning Questionnaire-Persian (BLQ-P) 

Factor Item Factor loading Eigenvalue % Variance 

Accessibility & guidance 

Q13 0.65 

2.79 18.5 
Q16 0.72 

Q5 0.75 

Q15 0.67 

Learning: Social and contextual 

Q2 0.84 

2.90 12.4 
Q3 0.83 

Q9 0.75 

Q10 0.48 

Resources: Delivery of content 

Q14 0.58 

3.24 11.5 

Q18 0.57 

Q19 0.55 

Q1 0.52 

Q6 0.49 

Q4 0.53 

Motivation: Intrinsic and extrinsic 
Q7 0.78 

1.35 9.73 
Q17 0.76 

Note: Exploratory factor analysis with principal component analysis and varimax rotation was performed on 120 participants to examine the 

factor structure of the BLQ-P. 

Abbreviations: n, number of participants; BLQ-P, blended learning questionnaire-Persian; Q, questionnaire item. 
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Figure 1. Confirmatory factor analysis path diagram of the four-factor Blended Learning Questionnaire-Persian (BLQ-P) model 

 

Table 1. Exploratory factor analysis results of the Blended Learning Questionnaire-Persian (BLQ-P) 

Factor MSV CR AVE ASV Cronbach's α Omega RAG LSC LDC MIE 
RAG 0.13 0.87 0.64 0.23 0.82 0.80 0.79 — — — 
LSC 0.18 0.97 0.54 0.16 0.74 0.73 0.28 0.73 — — 
LDC 0.12 0.75 0.68 0.24 0.72 0.70 0.44 0.23 0.82 — 
MIE 0.13 0.86 0.63 0.35 0.70 0.70 0.34 0.25 0.39 0.79 

Note: Convergent validity was assessed using Average Variance Extracted (AVE > 0.50) and Composite Reliability (CR > 0.70). Discriminant validity was evaluated using 

the Fornell-Larcker criterion where the square root of AVE (diagonal values) should exceed inter-factor correlations. 

Abbreviations: MSV, maximum shared squared variance; CR, composite reliability; AVE, average variance extracted; ASV, average shared variance; α, Cronbach's alpha; 

RAG, resources: accessibility & guidance; LSC, learning: social and contextual; LDC, resources: delivery of content; MIE, motivation: intrinsic and extrinsic; BLQ-P, 

blended learning questionnaire-Persian. 

 

Discussion 
The objective of this research was to investigate the 

psychometric properties of the BLQ among Iranian 

students. The Persian adaptation of BLQ comprises 16 

items, organized into four subscales: Accessibility and 

Guidance (4 items), Social and Contextual (4 items), 

Delivery of Content (6 items), and Intrinsic and Extrinsic 

(2 items). Compared to the original questionnaire, three 

items were removed. Two items are related to the 

subscale of motivation, and one to the subscale of Social 

and Contextual. To the best of our knowledge, the 

blended learning questionnaire [15] has been validated in 

a Greek version, in addition to the current study [29]. The 

findings of that study also demonstrated good 

psychometric properties similar to those of the original 

version. In the original study [15], the content validity of 

the main questionnaire was evaluated by students who 

participated in focused group discussions to ensure that 

the items addressed in the identified domains reflected 

what had been previously discussed. The content validity 

of the Greek version of the questionnaire was assessed 

by administering it to 11 students who were not part of 

the primary study sample. This was done to evaluate any 

potential difficulties and ambiguities for the target 

audience. Researchers found no ambiguity in the 

questionnaire items. Similarly, in the current study, both 

content and face validity were examined by the 

participating students, who reported no difficulties in 
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understanding the questionnaire items. In the original 

study, exploratory factor analysis revealed that out of 19 

questions, 10 were related to resources, 5 to learning, and 

4 to motivation. Together, these factors explained 

51.72% of the total variance. In the current study, four 

components accounted for a total variance of 52.43%. 

Notably, one question from the Social and Contextual 

component and two questions from the Motivation 

component were removed during this phase of the 

analysis. In the exploratory factor analysis conducted on 

the validated Greek version, three questions were 

removed at this stage from the 19 questions. The 

percentage of variance explained in the Greek version 

was higher than that in the current study. Specifically, 

three resource factors comprised seven items, the 

learning component included three items, and the 

motivation component consisted of five items, 

collectively explaining 86.63% of the variance in 

composite learning. Researchers attributed the reason for 

removing one item and obtaining a three-factor structure 

to cultural background differences and the inherent 

properties of the questions themselves. 

The resource factor in the Greek version has been 

integrated, and it has been suggested that increasing the 

number of questions related to these areas could help 

improve Cronbach's alpha. The indices of the 

confirmatory factor analysis model showed that the 4-

dimensional structure of the questionnaire fits well with 

the data, indicating that this questionnaire can be used for 

future research in Iran. The confirmatory factor analysis 

in the original and Greek versions was not examined . 

In the original study, the Spearman test was used to 

measure the correlation between the items of the 

designed questionnaire and the Motivated Strategies for 

Learning Questionnaire [30]. Both questionnaires were 

categorized based on motivational beliefs, cognitive and 

metacognitive strategies, and resource management 

strategies. The range of correlations between the items of 

the two questionnaires was between 0.3 and 0.5. 

Convergent validity was not assessed in the Greek 

version. In the current study, the assessment of internal 

fit and convergent validity was calculated using 

composite reliability and AVE. The composite reliability 

in the tool's constructs was greater than 0.7, and AVE 

was higher than 0.5, indicating good convergence . 

The Cronbach's alpha coefficient of this tool was 

acceptable, indicating that each of the questionnaire 

items examines different dimensions. In both the original 

and Greek versions, the dimensions were reported as 

follows: the resource dimension (access and guidance) 

had values of 0.77 and 0.79, respectively; the learning 

dimension was reported as 0.72 and 0.76; and the 

motivation dimension was recorded as 0.55 and 0.71. In 

the Persian version, the reliability of different tool 

domains in the dimensions of resources (access and 

guidance) was 0.82, the learning dimension was 0.74, the 

access to content dimension was 0.72, and motivation 

was 0.70. The overall reliability of the tool was found to 

be 0.786. All reliability indices, including Cronbach's 

alpha, CR, and AIC, under the subscales, were 

acceptable  . 

The first factor in this questionnaire is resources for 

accessibility and guidance, which has been confirmed by 

confirmatory factor analysis. Studies have indicated that 

students have a positive perception of the role of online 

resources and educational materials in supporting their 

independent learning within a blended learning 

environment [31, 32]. Support, both technologically and 

from a socio-psychological perspective, is encouraged to 

break down the complexity of blended learning designs. 

Such support has increased students' motivation and 

active participation in learning activities [33, 34]. The 

second factor examines the social and contextual 

behaviors of student learning. This includes teacher-

student and peer-to-peer interactions, as well as the 

learning environment and culture. These factors present 

both opportunities and potential challenges in students' 

learning experiences and identity formation [35, 36] . 

Factor 3 focuses on the role of resources used in content 

delivery by identifying learning needs and creating as 

well as testing resources that support academic 

performance. 

Research has demonstrated that a well-designed blended 

learning framework, incorporating thoughtfully 

developed and/or collated resources, can significantly 

enhance student learning, often surpassing the outcomes 

of traditional face-to-face instruction [36]. The fourth 

factor centers on exploring student motivation within a 

learning environment. A blended learning setting fosters 

self-regulation skills, which can enhance student 

participation, motivation, and initiative in their learning 

[37, 38].  Additionally, using self-regulation strategies 

can increase the likelihood of academic progression and 

success for students[39] and enhance their performance, 

learning, and satisfaction[40]. Today, the ability to self-

regulate in learning has emerged as a key educational 

goal [41]. This skill is essential for lifelong learning and 

has a significant impact on the practical and skill-based 

education of students, particularly those in medical 

fields. 
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 Blended learning requires students to equip themselves 

with self-regulation skills and technological 

competencies to manage their knowledge at their own 

pace with less instructor facilitation. At the same time, 

educators should be competent in utilizing and 

effectively integrating online resources and various 

teaching methods to design competency courses that 

increase student interaction and performance. The BLQ-

P enables educators and researchers to identify specific 

challenges faced by Iranian students in adapting to 

blended learning formats, such as limited access to 

digital resources, variability in instructors' digital 

teaching skills, and students' readiness for self-directed 

learning. 

Conclusion 

The translated version can serve as a valuable tool in 

research and educational settings within the Persian 

context. The BLQ was initially developed for medical 

students. However, we also applied it to nursing, 

medicine, and health sciences students, as some 

questionnaires, such as DREEM, were initially 

administered to medical students and pilot-tested within 

the medical sciences, including nursing and health 

sciences professions. Such BLQ would provide a more 

accurate evaluation of the learning environment's 

effectiveness in promoting self-regulated learning. By 

utilizing the BLQ-P, stakeholders can systematically 

evaluate blended learning environments and create 

targeted interventions to improve student engagement, 

motivation, and academic outcomes within the Iranian 

context. It is important to recognize both the strengths 

and limitations of the current study. In the present study, 

confirmatory factor analysis was conducted. An 

exploratory factor analysis was also conducted, which 

was not performed in the original research. However, 

further research is needed involving larger and more 

diverse population samples. Considering the survey was 

conducted only among students at one university, it is 

recommended that the designed questionnaire be used in 

cross-sectional and comparative studies at other 

universities to investigate the impact of the blended 

learning environment on students' performance in the 

classroom and clinical settings. To enhance self-

regulation skills among students, instructors should 

cultivate a student-centered learning environment that 

encourages students to actively seek appropriate 

educational materials and resources, thereby 

strengthening their skills in searching for online 

resources and materials. 
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