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Abstract

This study examined the impact of Information and Communication Technology (ICT) integration on
educational achievement using Structural Equation Modeling (SEM). It investigated how teacher readiness,
student engagement, and institutional support mediate the relationship between ICT integration and academic
performance. Data were collected from 370 students and 48 teachers across five high schools with varying
levels of ICT adoption. The SEM analysis revealed that ICT integration, directly and indirectly, influences
educational achievement through enhanced teacher readiness and student engagement. Institutional support was
crucial in facilitating effective ICT integration and improving educational outcomes. These findings highlighted
the importance of comprehensive support systems, teacher training, and engaging learning environments in
maximizing the benefits of ICT in education. The study provided practical implications for educators and
policymakers aiming to optimize school technology use.
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1. Introduction

Integrating Information and Communication Technology (ICT) into educational settings has become
increasingly prevalent in the digital age. As schools seek to enhance teaching and learning experiences, ICT
has become a vital tool in achieving educational goals. The potential benefits of technology in education, such
as personalized learning, interactive content, and greater access to resources, have been widely recognized [7].
However, the extent to which ICT integration translates into improved educational outcomes remains a
subject of considerable research and debate.

Despite the enthusiasm for technology in education, the effectiveness of ICT integration is influenced by
several factors. Teacher readiness is critical, as educators must be adequately prepared and supported to
integrate technology into their teaching practices effectively [2]. Teachers' technological proficiency and
confidence play a significant role in determining how successfully technology can be used to enhance
learning. Therefore, understanding how teacher readiness impacts ICT integration and student achievement is
essential for optimizing classroom technology use.

Student engagement is another critical factor that mediates the relationship between ICT integration and
educational outcomes. Research has shown that technology can significantly increase student motivation and
participation [4]. Engaged students are more likely to interact with learning materials and perform better
academically. Thus, exploring how ICT influences student engagement and how this, in turn, affects
educational achievement is crucial for assessing the overall impact of technology in education.
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Institutional support also plays a vital role in the successful integration of ICT. Effective technology use
requires not only the availability of resources but also a supportive environment that fosters innovation and
experimentation [5]. Schools with solid institutional backing—such as adequate infrastructure, administrative
support, and ongoing professional development—are better equipped to implement and sustain technology
initiatives. Understanding the role of institutional support in facilitating ICT integration provides insights into
creating effective educational technology environments.

This study addresses these issues by employing Structural Equation Modeling (SEM) to explore the
complex relationships between ICT integration, teacher readiness, student engagement, and educational
achievement. By analyzing these variables simultaneously, the research seeks to provide a comprehensive
understanding of how ICT integration impacts educational outcomes and identify key factors that contribute
to its success. The findings are intended to offer practical recommendations for educators and policymakers to
enhance the effectiveness of technology in education.

2. Literature Review

The integration of Information and Communication Technology (ICT) in education has garnered
significant attention in recent years, with extensive research focusing on its potential to enhance learning
outcomes. A growing body of evidence suggests that ICT can positively impact educational achievement by
promoting interactive and personalized learning environments [7].

One key area of research is the influence of ICT on student engagement and motivation. Studies have
demonstrated that technology-enriched classrooms can increase student interest and participation, improving
academic performance [3]. For instance, interactive tools such as educational software and digital platforms
facilitate active learning, enabling students to engage more deeply with content [4]. This engagement is often
associated with higher levels of achievement and retention.

Another critical aspect is the role of teacher readiness and professional development in ICT integration.
Research indicates that the successful implementation of technology in education depends significantly on
teachers' technological skills and their ability to integrate ICT effectively into their teaching practices [8].
Teachers who receive adequate training and support are more likely to use technology in ways that positively
affect student outcomes [2]. Conversely, insufficient training and resistance to change can hinder the
effectiveness of ICT initiatives [1].

Institutional support and infrastructure are also vital for successful ICT integration. Effective technology
integration requires the availability of resources and the establishment of a supportive environment that
encourages experimentation and innovation [5]. Schools that invest in robust ICT infrastructure and provide
ongoing support to both teachers and students are better positioned to leverage technology for educational
success [6].

Despite these promising findings, challenges remain in understanding the full impact of ICT on educational
outcomes. Variability in the implementation of ICT and differences in educational contexts can lead to mixed
results [7]. Additionally, while technology can potentially transform education, it is essential to consider the
broader educational environment and the interplay between technology and traditional teaching methods [3].

This study aims to address these gaps by utilizing Structural Equation Modeling (SEM) to explore the
complex relationships between ICT integration, teacher readiness, student engagement, and educational
achievement. By analyzing these variables simultaneously, the study seeks to provide a comprehensive
understanding of how ICT integration influences educational outcomes and identify key factors that
contribute to its success.
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3. Methodology
3.1. Research Design

This study employed a quantitative research design using Structural Equation Modeling (SEM) to examine
the relationships between ICT integration and educational achievement. SEM was chosen for its ability to
assess complex relationships among multiple variables and to provide insights into both direct and indirect
effects [8]. The study sought to understand how teacher readiness, student engagement, and institutional
support influence educational outcomes.

3.2. Participants

The study involved 370 students and 48 teachers from five high schools in the Philippines implementing
ICT integration programs. The schools were selected based on their varying levels of ICT adoption to ensure a
diverse representation. Participants were selected through stratified random sampling to ensure that different
demographic and educational contexts were represented.

3.3. Data Collection

Data were collected through a combination of surveys and academic performance records:
A. Surveys: Two separate surveys were administered:
o Teacher Survey: To assess teacher readiness, professional development, and perceived
support for ICT integration. The survey included validated instruments such as the Teacher
ICT Integration Scale [7].
o Student Survey: To measure student engagement, attitudes towards ICT, and perceived
learning outcomes. This survey utilized scales adapted from the Student Engagement
Survey [3].
B. Academic Performance Records: Students' academic performance data were collected from school
records to measure educational achievement. This data included grades and standardized test scores
for the academic year before and following ICT integration.

3.4. Variables

The key variables being examined include:

A. ICT Integration: Measured by the extent and quality of technology used in teaching practices [1].
B. Teacher Readiness: Assessed through surveys on technology proficiency and support [2].

C. Student Engagement: Measured through self-reported surveys and observed participation [4].

D. Institutional Support: Evaluated based on resources available, support, and infrastructure [5].

E. Educational Achievement: Gauged through academic performance data [6].

3.5. Data Analysis

A. Preliminary Analysis: Data were screened for completeness and accuracy. Descriptive statistics
summarized the sample's demographic characteristics and the distribution of critical variables.

B. SEM Analysis: SEM was conducted using software called AMOS. The model included direct paths
from ICT integration to educational achievement and indirect paths through
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mediators such as teacher readiness, student engagement, and institutional support. Model fit was
assessed using indices such as Chi-square, Comparative Fit Index (CFI), and Root Mean Square
Error of Approximation (RMSEA) [8].

C. Model Validation: The model was validated through cross-validation techniques, including splitting
the sample into training and testing sets to ensure the robustness of the findings.

3.6. Ethical Considerations

The study adhered to ethical guidelines to protect participants' rights. Informed consent was obtained from
all participants, and confidentiality was maintained. Approval from the institutional review board (IRB) was
sought before data collection began.

4. Findings

The analysis aimed to explore the relationships between ICT integration and educational achievement
using Structural Equation Modeling (SEM). The study addressed several research questions concerning ICT
integration's direct and indirect effects on student learning outcomes, teacher readiness, student engagement,
and institutional support.

4.1. The Impact of ICT Integration on Educational Achievement

The SEM results indicated a significant positive direct effect of ICT integration on educational
achievement (B = 0.45, p < 0.01). Schools with higher levels of ICT integration showed improved student
performance, as measured by academic grades and standardized test scores. This finding supported the
hypothesis that more extensive classroom technology use positively influences students' academic success.

4.2. The Role of Teacher Readiness in ICT Integration

Teacher readiness was found to mediate the relationship between ICT integration and educational
achievement (B = 0.32, p < 0.01). Specifically, the data revealed that higher levels of teacher readiness and
effective professional development programs were associated with more successful ICT integration, which, in
turn, led to better student outcomes. Teachers who felt confident and supported in using technology
contributed to more effective implementation and, consequently, higher student achievement.

4.3. The Influence of Student Engagement on Learning Outcomes

Student engagement was identified as a significant mediator in the model (B = 0.38, p < 0.01). The results
showed that ICT integration increased student engagement, positively affecting educational achievement.
Engaged students who interacted with technology-enhanced learning materials exhibited better performance
and knowledge retention, highlighting the importance of engagement as a pathway through which technology
impacts learning outcomes.

4.4. The Effect of Institutional Support on ICT Integration and Achievement
Institutional support also played a crucial role in the model. The analysis found that institutional support

had a direct positive effect on both ICT integration (f = 0.40, p < 0.01) and educational achievement (p =
0.25, p < 0.01). Schools with robust support systems—such as adequate resources, administrative backing,
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and infrastructure—facilitated more effective technology use, leading to improved student performance. This
underscored the importance of a supportive institutional environment in maximizing the benefits of ICT in
education.

4.5, Indirect Effects and Model Fit

The SEM model fit the data well, with a Chi-square value of 85.23 (df = 48, p < 0.01), Comparative Fit
Index (CFI) of 0.94, and Root Mean Square Error of Approximation (RMSEA) of 0.05. These indices
indicated a good fit between the hypothesized model and the observed data. The indirect effects of ICT
integration on educational achievement through teacher readiness, student engagement, and institutional
support were statistically significant, demonstrating the complex interplay of these variables in influencing
educational outcomes.

5. Discussion

The findings of this study underscore the significant role of ICT integration in enhancing educational
achievement. Our results align with recent literature indicating that technology when effectively integrated,
can improve student performance [7]. This discussion interprets the findings in the context of current research
and identifies implications for educational practice and policy.

5.1. Impact of ICT Integration on Educational Achievement

The direct positive effect of ICT integration on educational achievement (B = 0.45, p < 0.01) supports the
assertion that technology can enhance learning outcomes. This finding is consistent with recent studies
emphasizing the benefits of technology-enriched environments in improving academic performance [3]. The
positive correlation suggests that when schools implement ICT effectively, students perform better
academically, likely due to increased access to interactive and personalized learning resources [4].

5.2. Role of Teacher Readiness

Teacher readiness emerged as a critical mediator between ICT integration and educational achievement (3
=0.32, p < 0.01). This highlights the importance of investing in teacher professional development and support
to maximize the benefits of ICT. Our findings echo those of Garcia and Thompson [2], who found that teacher
preparedness significantly affects the successful integration of technology in classrooms. When teachers are
confident and well-trained in technology, they can more effectively incorporate it into their teaching practices,
enhancing student learning.

5.3. Influence of Student Engagement

The significant role of student engagement as a mediator (B = 0.38, p < 0.01) aligns with existing research
that links engagement with academic success [7]. The study confirms that ICT can boost student engagement,
positively impacting learning outcomes. Interactive and technology-supported learning environments increase
student motivation and participation, leading to better educational achievements [3]. This finding underscores
the value of designing technology-rich learning experiences that actively engage students.
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5.4. Effect of Institutional Support

Institutional support was found to have a direct positive effect on ICT integration ( = 0.40, p < 0.01) and
educational achievement (f = 0.25, p < 0.01). This result highlights the crucial role of a supportive school
environment in facilitating successful technology integration [5]. Schools with solid infrastructure, resources,
and administrative support are better equipped to implement and sustain ICT initiatives, enhancing student
performance. The need for comprehensive support systems aligns with findings from Nguyen and Patel
(2024), who emphasize that effective technology integration depends on adequate institutional backing.

5.5. Indirect Effects and Model Validation

The SEM model's good fit (CFI = 0.94, RMSEA = 0.05) supports the robustness of the proposed
relationships between ICT integration, teacher readiness, student engagement, and educational achievement.
The significant indirect effects observed in the model validate the complex interplay among these variables
and reinforce the multifaceted nature of technology integration in education [8]. This supports the notion that
addressing multiple factors—teacher readiness, student engagement, and institutional support—is essential for
optimizing the impact of ICT on educational outcomes.

6. Implications for Practice and Policy

The study's findings suggest several implications for educational practice and policy. Firstly, investment in
teacher professional development is crucial for effective ICT integration. Training programs should focus on
enhancing teachers' technological skills and confidence [2]. Secondly, schools should foster environments
supporting technology use, including adequate resources and administrative backing [5]. Lastly, creating
engaging and interactive learning experiences through technology can significantly boost student motivation
and academic performance [4].

7. Conclusion

This study demonstrates that ICT integration significantly enhances educational achievement, with teacher
readiness, student engagement, and institutional support playing pivotal roles in this relationship. The results
show that effective classroom technology use positively impacts student performance, provided teachers are
well-prepared and supported through professional development. Increased student engagement, facilitated by
interactive and technology-rich learning environments, also contributes to better academic outcomes.
Moreover, strong institutional support, including adequate resources and administrative backing, is essential
to successfully implementing ICT and its associated benefits.

These findings underscore the importance of a comprehensive ICT integration approach, where educators
and institutions actively contribute to creating an environment conducive to technology-enhanced learning.
Future research should explore a broader range of educational contexts and consider longitudinal studies to
assess the long-term effects of ICT on educational achievement. By addressing the factors identified in this
study, educators and policymakers can better leverage technology to improve educational practices and
outcomes, ultimately fostering a more effective and engaging learning experience for students.
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