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ABSTRACT
Background: Virtual education has become essential in today’s 
educational systems, particularly during global challenges like the 
COVID-19 pandemic. This study examines how effective the virtual 
education model is in improving Arabic language teaching at the 
secondary school level in Iraq.
Methods: This research employed a sequential mixed-methods design 
involving two phases: a Delphi study followed by a survey. The study was 
conducted over nine months in 2023 in Baghdad, Iraq. The Delphi phase 
aimed to establish consensus among 15 experts in virtual education, 
specifically focusing on Arabic language instruction, who were purposively 
selected in Baghdad, Iraq. For the survey phase, 368 participants were 
chosen using stratified random sampling techniques outlined in the 
Krejcie and Morgan table. The research utilized a researcher-developed 
questionnaire designed to assess the efficacy of the virtual education 
model in Arabic language teaching. Qualitative data were analyzed using 
inductive content analysis, and a significance level (P-value) of 0.05 was 
applied to determine statistical significance. Statistical analyses were 
performed, including Exploratory and Confirmatory Factor Analyses 
(EFA and CFA) using SPSS version 27 and AMOS version 23.
Results: The results of EFA highlight three key factors influencing the 
implementation of virtual education: government initiatives aimed at 
advancing technology, the rising demand for flexible learning options due 
to political instability, and a global trend toward digitizing educational 
materials. The results of the CFA demonstrated acceptable factor loadings, 
all exceeding 0.3, with a chi-square/df ratio of 1.46, an Incremental Fit 
Index (IFI) of 0.90, a Comparative Fit Index (CFI) of 0.90, and a Root 
Mean Square Error of Approximation (RMSEA) of 0.0054, indicating 
a good model fit. Factor loadings for key dimensions ranged from 0.401 
to 0.967 (P<0.001), confirming strong correlations between the variables 
and their respective dimensions.
Conclusion: The findings provide insights into optimizing virtual 
education models tailored to Arabic language teaching, highlighting 
the influence of government initiatives, the demand for flexible learning 
options, and global trends in educational digitization. Also, the findings 
contribute to advancing knowledge on educational practices in Iraq and 
provide insights into optimizing virtual education models tailored to 
Arabic language learning contexts. 
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Introduction
The integration of technology in 

education has become increasingly common, 
significantly impacting teaching, learning, 
and assessment in higher education (1, 2).  
As technology transforms educational 
practices, academic institutions must promote 
connections between students and educators 
(3). This digital transformation promotes 
knowledge sharing and improves access to 
educational resources, affecting all sectors, 
especially education (4, 5). This has led to 
innovative approaches, including virtual 
education models and new methods for 
evaluating these models (6, 7).

The shift toward technology-enhanced 
learning is also evident in Arabic language 
education (8), where technology plays an 
increasing role in facilitating communication 
and enhancing learning outcomes (9, 10). As 
online learning systems reshape traditional 
educational methods (11), there is a growing 
need to adapt and refine these approaches 
to maximize their effectiveness in specific 
contexts (12, 13). 

Teaching the Arabic language in Iraq, where 
multiple dialects exist, can be particularly 
challenging (14). In curriculum planning, 
the underlying philosophies and perspectives 
play a significant role, as they affect both 
content selection and the organization and 
choice of teaching methods (15). It is essential 
to clarify the expected outcomes of Arabic 
lessons and the educational approach used. 
If teaching aims to convey rules, the focus 
should be on the content, teaching methods, 
the teacher’s role in the instructional process, 
and evaluation methods (16).

Two notable issues arise in examining 
the teaching methods of Arabic lessons: an 
overreliance on rote memorization and the 
transmission of information, coupled with a 
lack of emphasis on fostering independent 
thinking. The Arabic language is inherently 
linked to many concepts (17). However, 
when the teaching approach focuses on 
compiling a vast array of these concepts in 
a textbook, requiring students to memorize 
and recall them during exams, it can lead 

to negative outcomes in Arabic instruction 
(18). A paradigm shift in the design of Arabic 
lesson plans is essential to mitigate the risk 
of academic frustration and revitalize Arabic 
language education (19).

While some textbooks provide evidence 
of innovative planning strategies, such as 
group activities, discussions, and thematic 
interpretations, these efforts are insufficient 
(20). Achieving meaningful outcomes 
necessitates a deeper change in how Arabic is 
taught and learned, as well as in the evaluation 
systems employed. This educational revolution 
must prioritize a student-centered approach, 
emphasizing critical thinking, creativity, 
and effective communication over mere 
memorization and immediate learning (21).

Another significant issue is the lack of 
engagement in teaching methods. The primary 
mode of instruction in Arabic lessons is the 
outdated lecture or reading method. In this 
approach, textbooks serve as information 
repositories, the teacher is a transmitter, and 
the student is a passive element expected to 
memorize the information. This method leads 
to boredom and even aversion to the Arabic 
language among students, whereas a more 
dynamic approach is needed to cultivate 
students’ thinking, questioning, processing, 
and analyzing skills (22). For effective 
e-learning, a robust infrastructure is required. 
This infrastructure necessitates not only good 
technical connectivity but also professional 
management of courses, programs, and 
educational wellness. Researchers argue that 
to achieve a satisfactory e-learning experience, 
access to more educational materials must 
be provided. Learner perceptions should be 
assessed and analyzed to understand the quality 
of e-learning services (23). The challenges 
present in online teaching and learning highlight 
areas needing improvement in infrastructure 
and organizational support. Organizational 
support includes training educators to enhance 
their skills. The challenges in online education 
indicate areas that require better infrastructure 
and organizational backing. This support 
encompasses training educators in IT skills 
and providing team support to improve course 
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design and delivery (24). 
However, implementing effective 

virtual education models requires careful 
consideration of various factors, including the 
validity and reliability of the instruments used 
to assess their impact. In the Iraqi context, 
where unique challenges such as limited 
resources and infrastructure constraints exist, 
there is a need for culturally and contextually 
relevant virtual education solutions that are 
also appropriately validated (25, 26).

Recognizing the increasing importance 
of integrating virtual education into Arabic 
language teaching in Iraqi secondary schools 
and the aforementioned challenges, this 
study seeks to validate a virtual education 
model specifically designed for this context. 
Employing a sequential mixed-methods 
design involving a Delphi study to establish 
expert consensus and a survey to gather data 
from teachers in Iraqi secondary schools, 
this research aims to address the gap in 
empirical studies examining the impact of 
virtual education models on Arabic language 
teaching at the secondary level in Iraq. By 
assessing the validity and reliability of the 
proposed virtual education model, this study 
contributes to understanding the potential 
of virtual education to transform Arabic 
language instruction in Iraqi secondary 
schools, offering flexibility, accessibility, and 
personalized learning experiences.

Methods
Study Design and Setting

This research employed a sequential 
mixed-methods (qualitative-quantitative) 
design involving two phases: a Delphi study 
followed by a survey. The Delphi phase 
aimed to establish consensus among experts 
in virtual education, specifically focusing on 
Arabic language instruction in secondary 
schools in Iraq. The survey phase involved 
teachers and practitioners in secondary Arabic 
and virtual education settings. The study 
was conducted in various secondary schools 
across Iraq over nine months, including 
stages of questionnaire development, data 
collection, and analysis.

Participants and Sampling
Qualitative phase: In the Delphi phase, 15 

experts were purposively selected based on 
their virtual education and Arabic language 
instruction expertise. Experts were selected 
from among individuals who had at least 
10 years of teaching experience in Arabic 
language education, extensive experience in 
virtual teaching, and had taught in both face-
to-face and virtual methods. They also had 
educational management experience, worked 
at the level of senior educational managers, 
were actively involved in virtual education, 
and were recognized in their field.

Quantitative phase: The research setting 
was the public schools in Baghdad, Iraq, where 
a cluster sampling method was employed. 
Twenty schools were randomly selected, and 
approximately 20 teachers from each school 
were chosen. Ultimately, questionnaires were 
distributed to 400 secondary school teachers.

Tools/Instruments
The research utilized a researcher-

developed questionnaire designed to assess 
the validity and reliability of the virtual 
education model in Arabic language teaching. 
The questionnaire underwent validation 
processes, including face validity, content 
validity, construct validity, and internal 
consistency. The final questionnaire consisted 
of nine items using a 5-point Likert scale 
ranging from 1- 5, with a cutoff point of three.

Validity and Reliability - To determine 
validity, methods of face validity, content 
validity, and construct validity were used.

Face validity: The opinions of 10 Arabic 
language teachers were utilized to assess 
face validity. The items were examined 
for grammatical issues, writing simplicity, 
and content clarity. Three questions had 
grammatical issues and lacked simplicity 
in expression, which were subsequently 
corrected. Then, each expert was asked to rate 
each item’s relevance, clarity, and simplicity 
using a 4-point Likert scale. The minimum 
expected score was 3. (1= Not relevant, 2= 
Item needs revision, 3= Relevant but needs 
minor revision and 4= Highly relevant).  
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In addition, the impact score for each item 
was calculated to determine its relevance 
according to the expert ratings. 

Content validity: To determine content 
validity, the Content Validity Ratio (CVR) 
and Content Validity Index (CVI) method was 
used. This method involved reviewing the 
opinions of 10 specialists in Arabic language 
education (5 individuals), virtual education 
(3), and psychometrics experts (2).

Content Validity Ratio: The CVR is 
a method for assessing the validity of a 
questionnaire developed by Lawshe (27). To 
calculate this ratio, experts’ opinions in the 
content area of the test were utilized. First, 
the objectives of the test were explained to 
the experts, and the operational definitions 
related to the content of the questions were 
presented. Then, they were asked to classify 
each question based on a 3-point Likert scale: 
The item is essential, the item is helpful but 
not essential, and the item is not necessary. 
After gathering the experts’ views, the CVR 
was calculated using the following formula: 

In this formula: ‘N’ is the total number 
of specialists, and ‘Ne’ is the number of 
specialists who selected the ‘essential’ 
option. Given that 10 experts were involved in 
determining the CVR, the value was expected 
to be around 62%.

Content validity index: The CVI method 
was also used to determine validity. The 
CVI is a quantitative approach for evaluating 
the validity of questionnaire items based 
on expert opinions. It assesses each item’s 
relevance, clarity, and simplicity, typically 
using a 4-point Likert scale. The experts 
rate the items, and the CVI is calculated by 
dividing the number of experts who rated 
an item as relevant by the total number of 
experts. A CVI greater than 0.79 indicates 
acceptable content validity, while a CVI 
between 0.70 and 0.79 suggests that the item 
may need revision. If the CVI is below 0.70, 

the item is considered unacceptable and 
should be removed (28).

Construct validity: Exploratory Factor 
Analysis (EFA) was first used to determine 
construct validity, followed by Confirmatory 
Factor Analysis (CFA). Since the instrument 
was researcher-developed, EFA was 
conducted first, followed by CFA.

To examine the relationships between 
the latent variables in the virtual education 
model, Structural Equation Modeling (SEM) 
was employed. SEM is a comprehensive 
statistical technique to test hypotheses about 
the relationships among observed and latent 
variables. This method was chosen due to 
its ability to assess both the measurement 
and structural models simultaneously. SEM 
was performed using AMOS 23, an advanced 
software specifically designed for structural 
equation modelling. Each latent variable was 
measured by multiple observed variables 
(i.e., questionnaire items). The structural 
model hypothesized these latent variables’ 
direct and indirect effects on the effectiveness 
of virtual education in teaching Arabic in 
secondary schools.

Model Fit Indices: To evaluate the 
goodness-of-fit of the model, several fit 
indices were used:

Chi-square (χ²): A non-significant chi-
square value indicates a good fit between the 
model and the data. However, other fit indices 
were also examined due to their sensitivity to 
sample size.

Chi-square/df ratio (χ²/df): A ratio of less 
than 3.0 indicates a reasonable fit. 

Root Mean Square Error of Approximation 
(RMSEA): RMSEA assesses model fit while 
accounting for model complexity. An RMSEA 
value below 0.08 is considered a good fit. 

Comparative Fit Index (CFI): The CFI 
compares the fit of the hypothesized model 
to a baseline model. A CFI value above 0.90 is 
generally considered acceptable, with values 
closer to 1 indicating a better fit. 

Incremental Fit Index (IFI): Similar to 
the CFI, the IFI compares the hypothesized 
model to a null model. 

Normed Fit Index (NFI): The NFI 
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measures the proportionate improvement 
in fit when comparing the hypothesized 
model to a null model. A value above 0.90 
is acceptable. 

Model Modification: Modifications were 
performed based on the Modification Indices 
(MI) provided by AMOS software, improving 
the model’s fit. The covariances between error 
terms of certain items were added to improve 
the fit indices without violating theoretical 
assumptions. After these adjustments, the 
model fit improved, and all the indices indicated 
that the model was a good fit for the data.

Final SEM model: The final SEM model 
demonstrated strong relationships between the 
latent variables and their observed indicators, 
supporting the validity and reliability of the 
virtual education model. The relationships 
between the latent variables and their effects 
on the outcome variables were statistically 
significant (P<0.05).

Reliability: To determine the instrument’s 
reliability, the items’ internal consistency was 
assessed using Cronbach’s alpha.

Data Collection
The data was collected through an 

electronic questionnaire sent via email to the 
teachers. Initially, access to the schools was 
obtained with permission from the education 
department, and after acquiring the teachers’ 
email addresses, the research objectives were 
communicated to them. They were asked to 
respond to the questions if they consented 
willingly. The questionnaires were designed 
on the Google Forms platform and emailed to 
individuals, ensuring that all process stages 
were conducted anonymously. Two reminders 
were also sent to prevent sample attrition.

Data Analysis
In the qualitative phase, the data were 

analyzed using an inductive content analysis 
method. The data were examined at open, axial, 
and selective coding levels. Initially, the audio 
interviews were transcribed into text and then 
analyzed through a repeated iterative process.

In the quantitative phase, descriptive 
statistics, such as means, standard deviations, 

and frequency distributions, were employed 
to summarize survey responses. In the first 
phase, EFA was used, followed by CFA. A 
significance level (p-value) 0.05 was applied to 
determine statistical significance. Statistical 
analyses were performed using SPSS version 
27 and AMOS23, with detailed procedures 
and interpretations outlined to facilitate 
transparency and reproducibility.

Ethics - The study adhered to several ethical 
guidelines. Researchers obtained informed 
consent from every participant, ensuring 
that each understood the study’s purpose, 
procedures, and potential risks. Participant 
data remained confidential throughout the 
collection and analysis phases. The research 
was approved by the research deputy of Islamic 
Azad University, Khorasgan Branch.

Results
Demographic Characteristics

In total, 15 experts (E1-E15) participated 
in the qualitative Delphi section, while 368 
Arabic language teachers participated in the 
quantitative section. The characteristics of 
the research samples are detailed in Table 1.

Qualitative phase: By analyzing the 
content of the interview texts, nine main 
components and three concepts or main 
categories were extracted. Three researchers 
conducted the content analysis, which was 
reviewed by two others. The details of the 
content analysis are presented in Table 2.

Quantitative phase: In the quantitative 
section, face and content validity results are 
presented first, followed by construct validity 
and structural equation modelling.

Face validity: The results of the face 
validity showed that all items had impact 
scores above 1.5, indicating that they were 
deemed relevant by the experts. Table 3 
summarizes the impact scores for each item.

Content Validity
The CVR was confirmed with a value 

of 0.905, and the CVI was confirmed with 
a value of 0.830. The content validity levels 
for each item are displayed in Table 4.

Reliability: The instrument’s reliability 
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Table 1: Demographic characteristics of the participants
Experts in virtual education and Arabic language
No. Level of education Age Work 

Experience
Position

E1 PhD 51 27 Professor
E2 Master’s Degree 42 15 Teacher
E3 PhD 47 21 Professor
E4 Master’s Degree 43 22 Teacher
E5 Master’s Degree 39 11 Teacher
E6 PhD 38 11 Professor
E7 PhD 54 20 Teacher
E8 Master’s Degree 55 18 Teacher
E9 PhD 57 19 Professor
E10 PhD 47 16 Professor
E11 Master’s Degree 43 14 Teacher
E12 PhD 40 15 Professor
E13 Master’s Degree 41 17 Teacher
E14 Master’s Degree 38 10 Teacher
E15 PhD 39 10 Teacher
Participants in quantitative phase
Category Subcategory Percentage
Gender Distribution Female 57/1%

Male 42.9%
Age Distribution 35 years old and younger 23.9%

36 to 45 years old 67.9%
Over 45 years old 8.2%

Years of Service 1 to 10 years 27.7%
11 to 20 years 41%
More than 20 years 31.3 %

Education Level Associate degree 10.9%
Bachelor’s degree 48.9 %
Master’s degree or higher 40.2 %

Table2 : Main Category and the related sub-categories
Main Categories (M) / Components (C)
M1 - Government Initiatives to Promote Technological Advances
C1. Establish infrastructure (Broadband Penetration, Rural Broadband Coverage, Public-Private 
Partnership)
C2. Delivery of Electronic services (E-Services, Electronic Payments, Citizen Participation Portals)
C3. Government Support Competitive (Grant, subsidy, free Internet)
M2 - Increased Demand for Flexible Learning Options Due to Political Instability
C4. Critical situation (Conflict Zones, Temporary Displacement Camps, Safety Exercises)
C5. Give access (Refugee Population, International Humanitarian Aid, Mobile Classrooms)
C6. Disasters (Epidemic Diseases, Natural Disasters, Emergency Evacuation)
M3 - Global Trends Toward Digitization of Educational Materials
C7. Open learning (License Agreements, Creative Commons, Repositories, MOOCS*)
C8. Hardware supply (Smartphone Price Index, Tablet Market Share, Laptop Pricing Trend)
C9. New technologies (Machine Learning Algorithms, Intelligent Educational Systems, Adaptive 
Testing)
*MOOCs: Massive Open Online Courses
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was assessed through the internal consistency 
of the items. The overall Cronbach’s alpha was 
found to be 0.826. Each question was removed 
from the questionnaire’s analysis one by one, 
and the reliability of the remaining items (if 
the item was deleted) was examined. The 
results showed that deleting any item led to 
a decrease in the reliability of the remaining 
items, indicating a positive impact of each 
item on the overall reliability (Table 4).

Exploratory Factor Analysis (EFA)
Before conducting factor analysis on the 

questionnaire items, the Kaiser-Meyer-Olkin 
(KMO) and Bartlett’s test index were calculated 

to assess the sample adequacy and sphericity. 
Table 5 indicates the KMO and Bartlett’s test 
values (KMO=0.788). This value indicates a 
good level of sampling adequacy. Generally, 
KMO values above 0.7 are considered 
acceptable for factor analysis, while values 
above 0.8 are considered excellent. A KMO 
value of 0.788 suggests that the data are 
appropriate for identifying underlying factors.  
For Bartlett’s Test of Sphericity, the results 
showed that the chi-square value is relatively 
high, and the significance level (P-value) is less 
than 0.001, indicating that the null hypothesis 
can be rejected. This means there are 
significant correlations among the variables, 

Table 3: Results of the face validity assessment of the questionnaire
Item Relevant Ratings 

Frequency (%)
Mean Importance 
Rating

Impact Score

Item 1 90% 3.8 3.42
Item 2 85% 3.6 3.06
Item 3 95% 3.9 3.71
Item 4 88% 3.7 3.25
Item 5 92% 3.8 3.50
Item 6 87% 3.7 3.22
Item 7 89% 3.8 3.38
Item 8 91% 3.9 3.55
Item 9 86% 3.6 3.10
Item 10 93% 3.9 3.63

Table 4: Results of the content validity and reliability of the questionnaire
Item CVR CVI Reliability (If item deleted)
Item 1 0.90 0.80 0.788
Item 2 0.80 0.80 0.810
Item 3 0.90 0.80 0.801
Item 4 0.85 0.80 0.807
Item 5 0.90 0.90 0.788
Item 6 0.90 0.80 0.793
Item 7 0.90 0.70 0.811
Item 8 0.90 0.80 0.825
Item 9 0.90 0.70 0.811
Total 0.905 0.830 0.826

Table 5: Results of KMO and Bartlett’s Test
KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.788
Bartlett’s Test of Sphericity Approx. Chi-Square 1378.146

df 36
P-Value <0.001

*df: degree of freedom
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further supporting the appropriateness of 
conducting factor analysis (Table 5).

In the next stage, the EFA indices were 
examined. First, the communalities of the 
items were assessed (Table 6), and then the 
Total Variance Explained was analyzed, 
which indicates the number of factors 
extracted from the questionnaire and also 
shows the eigenvalues. Additionally, a scree 
plot is presented (Table 6, Figure 1).

Another index examined in EFA is the 
Rotated Component Matrix, which not only 
differentiates the factors but also shows the 
factor loadings and the correlations among 
the items. The number and magnitude of the 
factor loadings for each item are displayed 
in Table 6. According to the results obtained 

from Table 6, all items have factor loadings 
greater than 0.5, which are considered in 
acceptable to good range.

Based on Table 6, factor 1 includes 
items related to government initiatives 
and technological advancements in virtual 
education. Factor 2 includes items related 
to the demand for flexible learning options 
due to political instability, and factor 3 
includes items related to global trends toward 
digitization of educational materials.

Confirmatory Factor Analysis (CFA)
To assess the construct validity of the 

research questionnaire, the software AMOS 
23 was utilized. As shown in the software 
output, the main model of the CFA is presented 

Table 6: Total variance explained based on EFA
C

om
po

-
ne

nt
Initial Eigenvalues Extraction Sums of 

Squared Loadings
Rotation Sums of Squared 

Loadings
Total % of 

Variance
Cumu-
lative %

Total % of 
Variance

Cumu-
lative %

Total % of 
Variance

Cumula-
tive %

1 4.036 44.847 44.847 4.036 44.847 44.847 2.930 32.551 32.551
2 1.271 14.120 58.967 1.271 14.120 58.967 2.030 22.560 55.111
3 1.086 12.072 71.039 1.086 12.072 71.039 1.433 15.927 71.039
4 0.778 8.639 79.678
5 0.562 6.239 85.917
6 0.400 4.445 90.362
7 0.356 3.951 94.313
8 0.279 3.096 97.409
9 0.233 2.591 100.000
Extraction Method: Principal Component Analysis.

Figure 1: Scree Plot based on the EFA
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in Figure 2, which illustrates the relationships 
between observed variables (items) and latent 
variables (main factors), along with the 
standardized coefficients (factor loadings) 
for each question. As indicated in Figure 2, 
all factor loadings for the dimensions of the 
questionnaire were found to be above 0.3 
and were confirmed. The factor loadings 
represent the correlations of the variables 
with the factors. If these correlations exceed 
0.6 (regardless of whether they are negative 
or positive), they are considered high factor 
loadings. Loadings greater than 0.3 are 
regarded as relatively high, while loadings 
below 0.3 can be disregarded.

The fundamental question raised is 
whether this model is suitable. The chi-
square statistic and other fit indices must be 

examined to answer this question. Table 7 
presents the fit indices for the second-order 
CFA of the main constructs.

In the AMOS 23 software, five indices 
(NFI, RFI, IFI, GFI, and CFI) are reported 
based on the comparison of the chi-square of 
the model with the chi-square of the baseline 
model (Figure 2).

Suitability of the Model
The main question concerns the 

suitability of the structural model used, 
which is evaluated using fit indicators like 
the chi-square statistic and other measures 
from second-order CFA. The adequacy and 
appropriateness of the model are determined 
by assessing these fit indicators, ensuring they 
meet predefined thresholds for goodness-

Figure 2: Confirmatory Factor Analysis model of the main category of factors.

Table 7: The fit index of the Confirmatory Factor Analysis model of the main factors
Indicator Value in 
the Proposed Model

Standardized 
Indicator Value

Indicator 

1.46Less than 5x2/df
0.902>0.90IFI (Incremental Fit Index)
0.890>0.90NFI (Normed Fit Index)
0.960>0.90TLI (Tucker-Lewis Index)
0.901>0.90CFI (Comparative Fit Index)
0.005<0.01RMSEA (Root Mean Square Error of Approximation)

*X2: Chi-square; df: degree of freedom
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of-fit. Overall, the results indicate a robust 
relationship between the surveyed factors 
and their respective dimensions, validating 
the questionnaire structure used in the study.

Discussion 
This study employed a sequential mixed-

methods design to investigate the validity and 
reliability of a virtual education model for 
teaching Arabic in Iraqi secondary schools. 
The two-phased approach, involving a Delphi 
study followed by a quantitative survey, 
allowed for a comprehensive understanding 
of the factors influencing the effectiveness 
of virtual education in this specific context. 
The findings of this study highlight the vital 
role of government initiatives, the demand for 
flexible learning options, and global trends 
toward digitization in improving Arabic 
language education through virtual learning 
in Iraqi secondary schools. The results of the 
data analysis suggest that government support 
and infrastructure development are important 
factors in the effective implementation of 
virtual education.

The researcher-developed questionnaire 
underwent rigorous validation processes 
to ensure its suitability for measuring the 
effectiveness of virtual education in Arabic 
language teaching. The CVR was confirmed 
at 0.905, and the CVI at 0.830. Polit and Beck 
(2006) state that a CVI of 0.79 or higher is 
considered evidence of good content validity 
(29). The obtained CVI of 0.830 exceeds this 
benchmark, indicating that the questionnaire 
items adequately represent the domain 
of virtual education in Arabic language 
instruction. The CVR value also surpasses the 
acceptable threshold, further supporting the 
instrument’s content validity. These values are 
consistent with studies that have successfully 
implemented CVI and CVR for validating 
educational instruments (28, 30, 31).

Construct validity was assessed, and the 
EFA extracted three factors that aligned with 
the themes identified in the qualitative phase. 
The CFA results, with all factor loadings 
above 0.3, provided further evidence for the 
construct validity of the instrument. The good 

fit indices indicated that the proposed model 
provides a good fit to the data. As suggested 
by Hu and Bentler (1999), the CFI, Tucker-
Lewis Index (TLI), and RMSEA values are 
indicative of a good model fit (32). The obtained 
fit indices meet these criteria, supporting the 
conclusion that the questionnaire has good 
construct validity and that the hypothesized 
relationships between the items and the 
underlying constructs are supported by the 
data. The model fit indices in this study are 
comparable to those reported in other SEM 
studies evaluating technology integration in 
education (33-35). These validity measures 
confirm that the instrument is well-suited 
to measure the intended constructs within 
the specific context of this study. The 
demonstrated content and construct validity 
provide confidence in the questionnaire’s 
ability to accurately assess the effectiveness 
of virtual education.

The Delphi study emphasized the critical 
role of government initiatives. Experts 
highlighted the need for infrastructure 
development (broadband penetration, rural 
coverage), effective e-service delivery, and 
competitive support mechanisms (grants, 
subsidies, free internet access). Items related 
to government support loaded strongly onto 
Factor 1 in the EFA. This alignment reinforces 
the Delphi experts’ view that governmental 
support is a primary component of the virtual 
education framework. The high correlations 
and factor loadings associated with 
establishing infrastructure (C1), providing 
electronic services (C2), and government 
competitive support (C3) emphasize the 
necessity of robust government frameworks. 
Effective government policies can facilitate 
technology integration in education, thereby 
improving learning outcomes (36). Broadband 
infrastructure and e-services are essential to 
ensure equal access to educational resources, 
especially in rural and underserved areas (37).

Recent developments in Iraq align with 
these findings. For instance, the Ministry 
of Education has launched initiatives to 
enhance digital learning capabilities, such 
as collaborating with UNESCO to provide 
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internet connectivity to over 3,000 schools 
across various governorates, aiming to 
improve educational data systems and service 
delivery (38). This commitment reflects a 
broader strategy to modernize Iraq’s education 
system and underscores the importance 
of government support in implementing 
effective virtual education. The UNESCO 
report supports these findings, demonstrating 
a positive correlation between government 
investment in technology infrastructure and 
the successful implementation of e-learning 
programs.

The Delphi study identified that political 
instability and disasters create a strong 
demand for flexible learning. Access to 
education in conflict zones, refugee camps, and 
emergencies was highlighted as a necessity. 
Items related to flexible learning in the face 
of crises loaded significantly onto Factor 2. 
This further validates the component and 
its relevance in the specific context of Iraq. 
The findings also indicate an urgent need 
for flexible learning options in situations of 
political instability (M2). The critical situations 
identified (C4), such as conflict zones and 
temporary displacement camps, require 
innovative educational solutions. According 
to a UNESCO report in 2019, educational 
continuity in crises is critical to maintaining the 
learning process, and mobile classrooms can 
act as a viable option for displaced populations 
(39). Additionally, the ability to provide access 
to education during natural disasters (C6) 
aligns with the findings of Mendenhall and 
colleagues, who emphasize the importance of 
adaptable learning environments in emergency 
contexts (40).

The COVID-19 pandemic has further 
accelerated the need for flexible learning 
solutions in Iraq. Initiatives like SPARK’s 
online education programs have demonstrated 
that despite challenges such as unreliable 
internet access and power cuts, there is a 
growing acceptance of online learning styles 
among traditional institutions (41). This shift 
indicates a positive trend toward embracing 
flexible learning options as a response to 
ongoing political and social challenges.

Several studies have documented the role 
of technology in providing education during 
conflicts and crises (42-44). Our findings are 
consistent with this body of work, highlighting 
the importance of adaptable and accessible 
learning solutions.

The Delphi study emphasized the 
importance of open learning resources (license 
agreements, creative commons, and Massive 
Open Online Courses (MOOCs)), hardware 
accessibility (affordable smartphones, tablets, 
and laptops), and new technologies (machine 
learning, intelligent educational systems, 
and adaptive testing). Items measuring the 
adoption of digital resources and technologies 
in education loaded highly onto Factor 3. 
This result reinforces the importance of 
considering the global trends in digitization. 

The results related to global trends 
towards digitization (M3) reflect the growing 
importance of open learning platforms (C7) 
and new technologies (C9). The expansion 
of MOOCs and Creative Commons licenses 
can democratize access to high-quality 
educational materials, as McAuley and 
colleagues point out (45). 

Furthermore, the emphasis on hardware 
supply (C8) indicates that the availability 
of affordable technologies is essential for 
the successful implementation of virtual 
education. As Warschauer stated, inequalities 
in access to technology can exacerbate 
educational inequalities, and therefore it is 
necessary to address these challenges (46). 

In Iraq, initiatives such as the Jousour 
program by WFP aim to equip youth with 
digital skills necessary for employability in 
a rapidly digitizing world (47). This program 
reflects a broader recognition of the need for 
digital literacy as part of educational reform 
efforts aimed at improving job prospects for 
young people. The growing adoption of open 
educational resources and mobile learning is 
widely documented in the literature. A report 
highlights that 64% of faculty were familiar 
with Open Educational Resources (OER) in 
2023, reflecting a growing awareness of the 
financial burden that traditional textbooks 
place on students. It also discusses the 
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impact of OER on student learning outcomes 
(48). Also a meta-analysis examines the 
effectiveness of OER in enhancing learning 
outcomes, finding no negative impact on 
student achievement and highlighting the 
benefits of using these resources (49). Otto 
critically reviewed 25 state-funded OER 
projects in Germany and discusses the 
adoption and diffusion of OER across various 
educational contexts (50). Our findings are 
consistent with these trends, suggesting that 
the digitization of educational materials is a 
key driver of virtual education effectiveness.

Limitations and Suggestions
This study is subject to limitations. The 

sample size for the Delphi study may limit 
the generalizability of qualitative findings. 
The reliance on teachers from Baghdad may 
not fully represent the diverse experiences 
across Iraq.

The findings have significant implications 
for policymakers, educators, and researchers. 

Policymakers should prioritize 
infrastructure development, e-service 
delivery, and competitive support mechanisms 
to foster technological advancements in 
education. Addressing the specific needs of 
students in conflict zones and emergencies is 
crucial. Practice: Educators should leverage 
open learning resources and integrate new 
technologies to enhance the effectiveness of 
virtual education. 

Future research should investigate the long-
term impact of virtual education on student 
learning outcomes and teacher development. 

Conclusion
This study provides robust evidence 

for the validity and reliability of a virtual 
education model in the context of Iraqi 
secondary schools. The findings emphasize 
the significance of government initiatives, 
flexible learning options, and the adoption 
of global trends in digitization. The validated 
questionnaire serves as a valuable tool for 
future research and program evaluation. The 
results confirm that the questionnaire has good 
construct validity and that the data support 

the hypothesized relationships between the 
items and the underlying constructs.
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