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Abstract

This study aimed to design and validate a model of technology integration with education based on the lived experiences of
teachers in Babylon Province, Iraq. A quantitative descriptive-survey design was employed. The study population included
all teachers in Babylon Province (N=500), from which 375 were selected through convenience sampling based on Krejcie
and Morgan’s table. Data were collected using a researcher-developed questionnaire containing 131 items across 17
components and four main dimensions. Face, content, and construct validity were confirmed through CVR and CVI indices,
while internal consistency was verified with a Cronbach’s alpha of 0.93. Confirmatory Factor Analysis (CFA) using
AMOS23 was conducted to assess model fit, employing indices such as NFI, IFI, TLI, CFI, and RMSEA. The CFA results
confirmed that all components had significant factor loadings and acceptable model fit (CFI=0.96; RMSEA ranged from
0.04 to 0.07). The validated model consisted of four major dimensions: (1) Enhancing Teacher—Student Educational
Experiences (e.g., learning engagement, meaningful learning, and personalization), (2) Teacher Empowerment (e.g.,
professional and research capacity strengthening, knowledge sharing), (3) Challenges of Applying Technology in Education
(e.g., access difficulties, infrastructural barriers), and (4) Strengthening Stakeholder Interactions in Education (e.g., family
engagement, rapid feedback, socio-emotional connection). Reliability coefficients for all dimensions exceeded 0.80,
confirming the structural stability of the model. The validated model demonstrated high theoretical and empirical consistency
and can serve as a practical framework for integrating technology into Iraq’s educational system. It provides valuable
guidance for policymakers and education managers to enhance teacher competencies, improve digital learning quality, and
overcome challenges in technology-based instruction.

Keywords: Lived experiences, Teacher empowerment; Technology integration; Confirmatory factor analysis; Digital
education
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Extended Abstract

Introduction

The rapid development of digital technologies has fundamentally reshaped the landscape of education in recent
decades. The integration of technology into learning environments has created new opportunities for
participation, creativity, and accessibility that extend beyond the limitations of traditional classrooms (Al-
Fraihat et al., 2020). Technology-enhanced learning has evolved from a supplementary approach to a core
strategy for educational transformation, providing flexibility, personalized instruction, and global connectivity
(Yurtseven Avci et al., 2020). However, this transformation has also revealed inequalities in access, limited
digital competence, and infrastructural barriers—especially in developing countries (Hamdan & Amorri,
2022).

The COVID-19 pandemic accelerated the digitalization of education worldwide and turned online learning
from an optional alternative into a necessity (Conrad et al., 2022). In the context of Iraq, where educational
infrastructures are still emerging, the pandemic exposed critical weaknesses in digital readiness, pedagogical
training, and equitable access to technological tools (Hoidi Badri et al., 2024). Nevertheless, it also opened
opportunities for innovation and policy reformation toward blended and technology-integrated education.
Existing global studies highlight that successful technology integration depends not only on technical tools but
also on cultural adaptation and teacher readiness (Wei & Chou, 2020). According to Yilmaz (Yilmaz, 2021),
effective use of technology promotes critical and creative thinking, enabling both teachers and students to
develop 21st-century skills. Similarly, Ali et al. (Ali et al., 2022) confirmed that teachers’ professional
competencies in technology strongly predict student achievement and motivation. Thus, technology integration
is not merely a technical initiative—it is a pedagogical and cultural transformation requiring active teacher
participation, leadership, and contextual sensitivity (Naimati et al., 2023).

The lived experiences of educators during the COVID-19 crisis provided critical insights into how technology
affects learning engagement, motivation, and interaction. Studies in Iran and Iraq have shown that digital
learning, while enhancing accessibility, often causes psychological fatigue, reduced interpersonal
communication, and cultural dissonance (Al-Tameemi et al., 2024a, 2024b). Furthermore, Esmaeili Shad
(Esmaeili Shad, 2022) found that hybrid learning models posed challenges for fair assessment and sustained
engagement, indicating the need for systematic evaluation frameworks. Similarly, Li et al. (Li et al., 2023)
demonstrated that online learning satisfaction depends largely on learners’ readiness and preferences—
highlighting the human element in digital education.

In Iraq, few empirical models have been developed to assess how technology integration aligns with teachers’
lived realities. Hoidi Badri et al. (Hoidi Badri et al., 2024) emphasized that the absence of localized
pedagogical models has hindered the country’s ability to leverage educational technologies effectively.
Comparable studies in neighboring contexts, such as those by Azarabadi et al. (Azarabadi et al., 2025) and
Mohammadi et al. (Mohammadi et al., 2025), indicated that teacher professional development through digital
platforms can enhance digital literacy, increase pedagogical innovation, and promote self-regulated learning.
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Internationally, research has also highlighted the need for culturally grounded technology frameworks.
Oliveira et al. (Oliveira et al., 2021) and VanLeeuwen et al. (VanLeeuwen et al., 2021) found that teachers’
roles in virtual environments shifted from content delivery to facilitation and emotional support. This evolution
aligns with the idea that technology integration must be accompanied by professional empowerment and
psychosocial readiness. Moreover, Makri et al. (Makri et al., 2021) and Hodaei et al. (Hodaei et al., 2021)
showed that virtual education strengthens intercultural understanding and global identity formation among
learners—suggesting that educational technologies can contribute to cultural empathy and social cohesion
when properly implemented.

Despite these benefits, barriers such as limited resources, inadequate training, and infrastructural weaknesses
remain major obstacles in developing nations (Mohammadi et al., 2020; Rahimi Doost et al., 2020). To
overcome these challenges, Zarei and Pashazadeh (Zarei & Pashazadeh, 2025) argued that strong digital
leadership within educational institutions is essential for guiding digital transformation. In the same vein, Yulin
and Danso (Yulin & Danso, 2025) emphasized that pedagogical readiness for digital innovation—rather than
technological availability alone—is the decisive factor in successful technology adoption.

Given the scarcity of context-specific research in Iraq, this study aimed to design and validate a comprehensive
model of technology integration with education grounded in the lived experiences of teachers in Babylon
Province. By applying both qualitative and quantitative approaches, the study sought to evaluate the
conceptual, structural, and empirical validity of the model and identify the main components influencing the
effectiveness of technology-enhanced education.

Methods and Materials

The study adopted a quantitative descriptive-survey design. The statistical population included all teachers in
Babylon Province, Iraq (N = 500) during the 2024-2025 academic year. Using the Krejcie and Morgan table,
a sample of 375 teachers was selected through convenience sampling. A researcher-made questionnaire was
designed based on 17 components and 131 items identified in the preliminary qualitative phase. The
questionnaire covered four dimensions: (1) enhancing teacher—student educational experiences, (2) teacher
empowerment, (3) challenges in technology application, and (4) strengthening stakeholder interactions in
education.

Validity was assessed through face, content, and construct validity methods using Content Validity Ratio
(CVR) and Content Validity Index (CVI), while reliability was estimated using Cronbach’s alpha (a = 0.93).
Data analysis was performed with AMOS 23 software using descriptive statistics and Confirmatory Factor
Analysis (CFA) with a covariance-based approach. Model fit was evaluated through indices including x?/df,
NFI, IFI, TLI, CFI, and RMSEA.

Findings

The results confirmed that the proposed model exhibited high reliability and strong construct validity. The
CFA demonstrated acceptable model fit across all dimensions, with y*/df values below 3 and CFI, NFI, TLI,
and IFI indices above 0.94, indicating robust alignment between empirical data and theoretical structure.
RMSEA values ranged between 0.04 and 0.07, confirming the model’s suitability.

In the dimension of enhancing teacher—student educational experiences, six main components were extracted:
learning attractiveness, meaningful learning, facilitation of learning processes, modernization of teaching, self-
directed learning, and personalization of instruction. In the teacher empowerment dimension, key elements
included strengthening teachers’ scientific—professional competence, fostering professional collaboration,
developing research capacity, expanding scientific—technical skills, and promoting knowledge sharing.

The challenges of technology application dimension comprised issues such as limited access to technology,
insufficient infrastructure, and increasing interpersonal communication difficulties among students. Finally,
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the stakeholder interaction enhancement dimension encompassed family—school cooperation, accelerated
feedback and assessment, and improvement of socio-emotional bonds in learning environments.

Cronbach’s alpha values for all subscales exceeded 0.80, and the overall reliability of the questionnaire was
0.915, confirming measurement stability. Factor loadings were statistically significant (p < 0.001), and the
confirmatory model demonstrated strong coherence across all latent variables. Collectively, the analysis
indicated that the four dimensions and their associated components accurately represented the conceptual
framework of technology integration in Iraq’s educational system.

Discussion and Conclusion

The validated model underscores that technology integration in education operates as a multidimensional
construct encompassing cognitive, professional, infrastructural, and social aspects. The enhancement of
teacher—student educational experiences highlights the importance of interactive and meaningful learning.
These findings align with studies suggesting that technology, when used to promote learner autonomy and
active engagement, enhances educational satisfaction and motivation (Wei & Chou, 2020; Yilmaz, 2021).
Teacher empowerment emerged as a critical determinant of successful technology adoption. Consistent with
Ali et al. (Ali et al., 2022) and Azarabadi et al. (Azarabadi et al., 2025), the study affirms that teachers’
professional readiness—both technological and pedagogical—is fundamental to improving digital education
outcomes. Moreover, the results echo Naimati et al. (Naimati et al., 2023), who emphasized that cultural and
institutional support is necessary to enable teachers to implement innovative digital practices effectively.

The identification of technological and infrastructural challenges reflects broader regional concerns. Similar
barriers have been reported by Hoidi Badri et al. (Hoidi Badri et al., 2024) in Iraq and by Rahimi Doost et al.
(Rahimi Doost et al., 2020) in Iran, where teachers faced difficulties due to poor digital infrastructure and
lack of training. These constraints reveal that without systemic investment and policy support, technology
integration risks widening educational disparities instead of narrowing them.

The final dimension—strengthening stakeholder interactions—demonstrates that digital learning, if properly
managed, can improve communication between teachers, students, and families. This finding aligns with Al-
Tameemi et al. (Al-Tameemi et al., 2024b) and Al-Tameemi et al. (Al-Tameemi et al., 2024a), who
highlighted how virtual education can foster socio-emotional engagement when grounded in cultural
awareness and supervision. Similarly, Hodaei et al. (Hodaei et al., 2021) observed that technology-based
education increases cultural intelligence and social cohesion, suggesting that educational technology is not
only a pedagogical tool but also a medium for societal integration.

From a theoretical standpoint, the model affirms that technology integration must be context-sensitive,
culturally relevant, and professionally supported. The results validate the claims of Zarei and Pashazadeh
(Zarei & Pashazadeh, 2025) that digital leadership plays a vital role in driving digital transformation, and of
Yulin and Danso (Yulin & Danso, 2025) that pedagogical readiness is a prerequisite for innovation. Therefore,
the validated model for Iraq not only represents a statistically robust framework but also provides a culturally
grounded basis for educational reform.
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