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1. Introduction 

In the 21st century, Information and Communication Technology (ICT) has become a cornerstone of modern education, 

revolutionizing traditional teaching and learning processes into more dynamic, interactive, and student-centered 

approaches. ICT integration enables educators to leverage innovative tools and resources, fostering critical thinking, 

collaboration, and creativity among students (UNESCO, 2021; Khan et al., 2020). The integration of ICT in classrooms 

also aligns with global efforts to prepare students for a technology-driven future, equipping them with the skills necessary 

to thrive in the digital age (Voogt et al., 2020). 

However, while the potential of ICT in education is widely acknowledged, its effective implementation remains a 

challenge. Educators frequently encounter barriers such as limited access to resources, insufficient technical support, and 

a lack of confidence or skills to use ICT tools effectively (Nguyen et al., 2021; Ismail et al., 2020). Additionally, resistance 

to change and the persistence of traditional teaching practices often impede the adoption of technology in pedagogy 

(Rahman et al., 2022; Suárez-Rodríguez et al., 2018). These challenges highlight the need for targeted professional 

development programs designed to provide educators with the necessary knowledge, skills, and mindset to effectively 

integrate ICT into their teaching practices. 

ICT training programs play a crucial role in overcoming these barriers by enhancing teachers’ competencies, 

reshaping their pedagogical beliefs, and fostering a readiness for change. Understanding the impact of such training on 

educators' practices and attitudes is vital for developing professional development initiatives that meet the demands of 

the digital era (Zhong et al., 2020). In Malaysia, where the government has actively promoted ICT integration through 

initiatives such as the Malaysian Education Blueprint 2013–2025, evaluating the outcomes of ICT training programs is 

particularly significant to support national educational goals and ensure alignment with global trends (Ministry of 

Education Malaysia, 2021). 

This study aims to investigate the effectiveness of ICT training programs in transforming teaching practices and 

beliefs, with a focus on educators in Klang Valley, Malaysia. By examining the experiences and perspectives of teachers 

Abstract: This study evaluates the transformative impact of Information and Communication Technology (ICT) 

training programs on educators' teaching methodologies, beliefs, and attitudes. Conducted among 103 educators from 

diverse academic disciplines in Klang Valley, Malaysia, the research highlights how ICT training fosters confidence 

in using technology, enhances reflective practices, and facilitates the integration of sustainability principles into 

teaching. Quantitative data collected through structured surveys reveal that educators increasingly adopt innovative, 

student-centered teaching approaches post-training, while systemic barriers, such as limited resources and 

institutional support, persist as challenges. The findings underscore the critical role of continuous professional 

development in ICT to promote pedagogical innovation and improve educational outcomes. This study provides 

actionable insights for designing more effective ICT training programs and informing policy development for 

education in the digital age. 
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from diverse academic disciplines, the study seeks to provide insights into the role of ICT training in overcoming 

challenges and fostering innovative educational practices. 

 

2. Literature Review 

ICT integration in educational contexts has evolved from being an optional enhancement to a critical component of 

modern teaching. Its implementation fosters dynamic and interactive learning environments, offering tools that support 

creativity, collaboration, and critical thinking. The benefits of ICT are evident in its ability to bridge knowledge gaps, 

personalize learning experiences, and prepare students for the demands of a digital economy. However, effective ICT 

integration requires not only technological resources but also the ability of educators to adapt their methodologies 

accordingly. 

 

2.1 ICT in Education 

This integration is characterized by the adoption of various digital tools and platforms that enhance the educational 

experience for both educators and students. Research indicates that ICT serves as a catalyst for transforming traditional 

pedagogical approaches into more interactive and engaging learning environments (Goldhaber, 2021; Kithungu et al., 

2021). By facilitating access to a wealth of information and resources, ICT empowers educators to create dynamic 

curricula that cater to diverse learning styles and needs (Amponsah & Stonier, 2020; Suliman et al., 2019).  

Moreover, the effective use of ICT in education is contingent upon the teachers' proficiency and confidence in 

utilizing these technologies. Studies have shown that educators who are well-trained in ICT pedagogy are more likely to 

integrate technology effectively into their teaching practices, leading to improved student engagement and learning 

outcomes (Hussaini, 2023; Al‐Mamary, 2022). The role of government policies and institutional support in fostering ICT 

integration is also crucial, as they provide the necessary infrastructure and resources for successful implementation (Al-

Ansi et al., 2021; Tondeur et al., 2018). 

The benefits of ICT in enhancing teaching and learning are manifold. Firstly, ICT facilitates personalized learning 

experiences, allowing students to learn at their own pace and according to their individual preferences (El Kartouti, 2023). 

This adaptability is particularly beneficial in diverse classrooms where students have varying levels of ability and learning 

styles. Additionally, ICT promotes collaborative learning by enabling students to work together on projects, share 

resources, and communicate effectively, regardless of geographical barriers (Jain & Alam, 2022; Saif et al., 2022).  

Furthermore, the integration of ICT in education has been linked to the development of critical skills necessary for 

the 21st century, such as problem-solving, critical thinking, and digital literacy (Oyerinde & Bankole, 2019). These skills 

are essential for students to thrive in a technology-driven workforce. Research has also highlighted that the use of ICT 

can lead to increased motivation and engagement among students, as interactive tools and multimedia resources make 

learning more enjoyable and relevant (Adesote, 2022; Igwe, 2012). 

 

2.2 Teacher Training and Professional Development 

Continuous professional development (CPD) is essential for educators, especially when it comes to incorporating 

information and communication technology (ICT) into education. It guarantees that teachers are up to date on the most 

recent technical advances and pedagogical practices, both of which are critical for improving educational quality. 

According to research, good CPD greatly contributes to teachers' professional development, allowing them to adapt to 

changing educational demands and improve their teaching practices (Asare, 2023; Khalid et al., 2013). Such growth 

promotes a culture of lifelong learning, encouraging educators to engage in reflective practices that increase teaching 

efficacy (Gasaymeh et al., 2017). 

The incorporation of ICT into education necessitates the development of new competences and skills among 

instructors, making continual training and assistance critical. According to research, instructors who participate in CPD 

are more likely to adopt innovative teaching approaches and efficiently use ICT resources in the classroom (Wang & 

Zhao, 2021; Farrukh & Singh, 2014). These developments assist not only educators, but also students by allowing 

teachers to build engaging and interactive learning environments (Onwuagboke, 2023). This transition emphasizes the 

significance of ongoing training adapted to educators' unique requirements, assuring relevance and practical 

implementation (Alda et al., 2022; Lovianova et al., 2021). 

Effective ICT training programs have several critical elements that increase their impact. Customization is one such 

feature, in which programs are tailored to the specific goals and ability levels of educators. Furthermore, hands-on, 

practical experiences are essential, allowing teachers to explore with technology in safe settings. This experiential method 

increases educators' confidence and competence, making them more willing to use ICT technologies into their teaching 

practices (Donnelly et al., 2011). Collaborative learning possibilities inside training programs improve their effectiveness 

by allowing teachers to share resources, best practices, and learn from one other's experiences (Ghavifekr & Rosdy, 

2015). 

Sustained support and follow-up are also critical components of effective ICT training programs. Providing teachers 

with tools, mentorship, and chances for continued learning ensures that they may continue their professional development 

and effectively integrate ICT into the classroom. According to research, mentorship programs dramatically increase 
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instructors' confidence and capacity to successfully use technology (Li, 2023; Divaharan & Koh, 2010). Such extensive 

training arrangements allow instructors to continue their professional development and adapt to the changing educational 

scene. 

The effect of ICT training on teaching methods and beliefs is transformative. Teachers that participate in these 

programs report feeling more confident in incorporating technology, which influences their instructional practices and 

classroom management approaches (Kithungu et al., 2021). Furthermore, ICT training causes modifications in educators' 

attitudes, enabling them to see technology as a tool for critical thinking, cooperation, and creativity rather than just a 

content delivery mechanism (de Silva, 2022; El Nabahany & Juma, 2019). These shifts pave the door for new educational 

techniques like blended learning and flipped classrooms, which improve student engagement and learning results (Asare, 

2023; Gasaymeh et al., 2017). Finally, ongoing professional development through effective ICT training programs is 

critical to altering teaching practices and preparing both educators and students for a technologically driven future. 

 

2.3 Impact of ICT Training on Teaching Practices and Beliefs 

The incorporation of Information and Communication Technology (ICT) into teaching practices has been a focus of 

educational research, specifically the effect of ICT training on teaching approaches and beliefs. Studies have shown that 

ICT training can significantly influence teaching practices, leading to a shift towards more innovative and student-

centered methodologies. For instance, Aslan & Zhu (2016) highlight that effective teacher training programs must 

incorporate strategies such as role modeling by educators, peer collaboration, and authentic technology experiences to 

enhance pre-service teachers' confidence and competence in using ICT in educational settings. Similarly, Goldstein & 

Tessler (2017) found that positive attitudes towards ICT among pre-service teachers were statistically significant in 

determining the frequency of ICT-based lessons they implemented during their field practice. This suggests that training 

not only equips teachers with technical skills but also fosters a mindset conducive to integrating technology into their 

teaching. 

Building on this, continual professional development (CPD) is an important tool for educators to properly use ICT 

into their teaching. CPD ensures that educators stay current on technological advances while encouraging reflection 

techniques that improve teaching efficacy (Gasaymeh et al., 2017). To manage the challenges of ICT integration, 

instructors must gain both technical and pedagogical abilities (Wang & Zhao, 2021). According to research, instructors 

who actively participate in CPD are more likely to adopt innovative approaches like flipped classrooms or blended 

learning and build dynamic, student-centered learning environments (Onwuagboke, 2023). CPD alters teaching practices 

and improves student results by providing educators with the required skills and mindsets. 

However, changing deeply held teaching beliefs remains a key impediment to effective ICT integration. Teachers 

frequently hold traditional teaching views, which may collide with the creative ways encouraged by ICT training. Portero 

& Bravo (2022) contend that practical experience with ICT is required to change educators' attitudes, emphasizing that 

exposure to technology alone is insufficient without a transformation in pedagogical principles. Similarly, Fluck & 

Dowden (2011) note that, while pre-service teachers may develop a positive attitude toward ICT during training, they 

frequently face resistance when attempting to implement these new approaches in traditional educational settings. This 

opposition is typically attributed to a lack of institutional support and the pervasiveness of traditional teaching methods. 

Teachers' self-efficacy is also a key factor in determining their desire to incorporate ICT into the classroom. 

Research by Elstad & Christophersen (2017) suggests that collaborative training environments can enhance teachers' self-

efficacy, thereby encouraging the adoption of ICT in their instructional practices. Owusu-Sekyere & Darkeh (2022) 

further highlight that confidence in ICT skills directly correlates with the frequency of technology use in teaching, 

indicating that self-efficacy is critical in overcoming resistance to change. Moreover, Bariu et al. (2022) found that 

inadequate ICT skills contribute to low confidence levels, which in turn act as a barrier to effective ICT implementation 

in educational settings. 

In conclusion, while ICT training and CPD programs have enormous potential to improve teaching practices by 

encouraging creativity and student-centered methods, deeply rooted beliefs and attitudes toward traditional teaching 

continue to offer problems. Addressing these limitations necessitates a holistic approach to ICT training that not only 

develops technical skills but also fosters shifts in educational principles and provides educators with institutional and 

collaborative supports. By doing so, educators can successfully use ICT to improve learning outcomes and connect 

teaching practices with the demands of a technologically driven environment 

 

3. Methodology  

This study employs leveraging quantitative data collection via a structured questionnaire. The detailed questionnaire 

focuses on gathering insights into ICT coordinators' knowledge, practices, challenges, and perspectives on merging 

Information and Communication Technologies (ICT) with Education for Sustainable Development (EfSD). A total of 

103 educators participated, including current and former ICT coordinators, and experienced ICT educators across various 

demographic contexts. The participants are selected using stratified sampling to ensure representation from different 

school types (primary, secondary) and geographic locations (urban, semi-urban, rural).  
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The primary instrument is a validated structured questionnaire, designed to cover five key dimensions: 1) 

Demographics and Background: Captures participants’ teaching experience, role, educational background, and ICT 

exposure; 2) Knowledge and Skills: Evaluates proficiency in ICT, EFSD, and the integration of both; 3) Teaching 

Practices: Assesses the extent of ICT use in sustainability education and its alignment with real-world problem-solving; 

4) Reflection and Attitude: Measures participants' reflective practices and openness to pedagogical shifts; 5) Institutional 

Support and Challenges: Examines systemic barriers like infrastructure, policy, and administrative support. 

The instrument uses a Likert scale ranging from 1 (Not at all) to 5 (To a great extent) for most items, ensuring 

consistency and ease of analysis.  Quantitative responses were analyzed using descriptive statistics (frequencies, means, 

and standard deviations) to summarize key trends. 

 

4. Results  

Table 1 presented the demographic breakdown of respondents comprehensively, highlighting key variables such as 

gender, age, and professional roles within ICT. Notably, 32% of participants served as ICT coordinators, a critical subset 

for understanding the study's focus. The gender distribution skews toward female respondents (69.9%), with most 

participants aged between 31 and 45 years, which reflects a mid-career professional demographic. While this 

demographic information is valuable, the sampling technique used, whether random or convenience sampling, should be 

specified and justified to ensure transparency. 

Table 1. Respondent demographic  

Demographic variable Frequency Percentage  

(%) 

ICT Coordinator   

Yes 33 32 

Gender   

Male 31 30.1 

Female 72 69.9 

Age Group   

30 or less 9 8.70 

31-45 64 62.10 

46-55 25 24.30 

Over 50 5 4.90 

Based on Table 2, the findings reveal that ICT training significantly enhanced educators' confidence in using ICT 

tools, with reflective practices showing strong adoption. However, the integration of ICT with sustainability education 

remains moderate, highlighting an area for improvement. Institutional challenges, including limited resources and 

support, are notable barriers to the effective application of ICT. 

Table 2: Impact of ICT Training on Educators 

Dimension Mean 

score 

Standard 

deviation 

Key findings 

ICT knowledge and skills 4.2 0.8 High confidence in using ICT tools for 

teaching 

Integration of ICT with 

sustainability 

3.8 1.0 Moderate application of ICT in sustainability 

education 

Reflective practices 4.1 0.7 Educators actively reflect on teaching practices 

Teaching methodologies 4.0 0.9 Shift towards innovative, student-centered 

teaching 

Institutional Challenges (e.g., 

resources) 

2.9 1.1 Barriers such as limited resources and 

administrative support 

 

Table 3 highlights the profound influence of ICT training on educators' reflective practices and pedagogical 

perspectives. Key themes that emerge from the findings include the role of ICT in real-world problem-solving, the 

enhancement of teaching methodologies, and shifts in educators' beliefs about teaching and learning. 
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Table 3: Educators’ reflections on ICT training 

Reflection statement Strongly agree 

(%) 

ICT helps in engaging learners 

with real-world issues 

87.5 

Reflecting on practices improves 

my teaching 

91.4 

ICT training changed my 

perception of teaching 

78.6 

 

A substantial 87.4% of respondents strongly agreed that ICT helps engage learners with real-world issues. This 

demonstrates the potential of ICT to bridge the gap between theoretical knowledge and practical application. Educators 

reported using tools like interactive simulations, data analysis software, and collaborative platforms to connect classroom 

learning with societal challenges, such as environmental sustainability and community development. These practices not 

only make learning more relevant and engaging for students but also prepare them to address complex, real-world 

problems effectively. 

An overwhelming 91.2% of educators strongly agreed that reflecting on their practices improves their teaching. ICT 

training programs were instrumental in encouraging this reflection by exposing educators to innovative teaching methods 

and digital tools. Respondents noted that post-training, they frequently reviewed their lesson plans and classroom 

interactions to identify areas for improvement. For instance, they adjusted content delivery to incorporate more interactive 

and student-centered approaches, such as flipped classrooms and blended learning models. 

A notable 78.6% of respondents strongly agreed that ICT training fundamentally changed their perception of 

teaching. Many educators reported moving away from traditional teacher-centered models to more collaborative and 

inquiry-based approaches. ICT tools allowed them to diversify their instructional methods, catering to different learning 

styles and promoting active participation. This shift also included the use of real-time assessments and adaptive learning 

technologies to provide personalized feedback to students. 

 

5. Discussion 

The findings of this study highlight the transformative impact of ICT training programs on teachers' professional practices 

and attitudes. The training significantly enhanced teachers' confidence and ability to integrate ICT tools effectively within 

their teaching practices, promoting a shift towards innovative and student-centered approaches. Participants reported 

increased interest and competency in merging ICT with sustainability education, as well as the ability to design and 

implement lesson plans that focus on sustainability and the Sustainable Development Goals (SDGs) (Goldstein & Tessler, 

2017). Additionally, training empowered educators to view themselves as curriculum developers and leaders in their 

educational communities. 

The study also revealed positive changes in teaching perspectives, including a greater readiness to embrace new 

pedagogical techniques and incorporate ICT into diverse aspects of their roles. Teachers demonstrated a willingness to 

apply the knowledge and skills gained during training and to share these with their peers, fostering a collaborative 

professional environment. The training influenced teachers' confidence in merging theory with practice and encouraged 

shifts in their teaching methodologies. Furthermore, the findings underscore the crucial role of ICT training in preparing 

educators for the demands of modern education (Zhong et al., 2020). By improving teaching quality and fostering 

innovative practices, these programs not only benefit educators but also enhance the overall learning experience for 

students. This study emphasizes the importance of continuous professional development in ICT as a critical component 

for educational progress in a rapidly digitizing world. The insights gathered are expected to guide the development of 

future training initiatives and inform policy decisions, ensuring the effective integration of ICT in education 

The transformation of educator practices through ICT training in Malaysian schools highlights a pivotal shift 

towards modernizing education to meet the demands of a digital era. ICT training equips teachers with the skills and 

confidence necessary to integrate technology effectively into their teaching, enhancing both instructional delivery and 

student engagement. In Malaysia, where education reform emphasizes the importance of 21st-century skills, such training 

aligns with national goals to cultivate a digitally literate society (Zainal & Zainuddin, 2020). Empirical evidence suggests 

that ICT training enables educators to transition from traditional teaching methods to more dynamic, student-centred 

approaches. Teachers gain access to innovative tools, such as multimedia presentations, interactive simulations, and 

digital assessment platforms, which enhance the quality of learning experiences. Additionally, using ICT fosters 

collaborative learning, critical thinking, and creativity among students, better preparing them for the challenges of a 

knowledge-based economy. 

However, the impact of ICT training depends significantly on several factors, including the quality of the training 

programs, infrastructure availability, and ongoing support. In many Malaysian schools, especially in rural areas, the lack 

of reliable internet access and inadequate digital devices remains a barrier to effective implementation. Moreover, the 

success of ICT integration relies on continuous professional development rather than one-time workshops, ensuring that 
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educators can adapt to evolving technological advancements (Hasin & Nasir, 2021). The cultural context also plays a 

crucial role in shaping how ICT is perceived and utilized in classrooms. In some instances, resistance to change among 

educators or a lack of digital literacy among students can hinder progress. Addressing these challenges requires a holistic 

approach, involving not only technical training but also fostering a mindset shift toward embracing technology as a vital 

component of education. 

 

6. Conclusion 

In conclusion, ICT training is a transformative tool for enhancing educator practices in Malaysian schools, bridging the 

gap between traditional and modern teaching methods. While significant progress has been made, addressing systemic 

challenges such as resource disparities, sustained professional development, and cultural adaptation is essential to 

maximize the potential of ICT in education. By prioritizing these aspects, Malaysia can ensure its educators and students 

are well-equipped to thrive in a rapidly digitalizing world. 
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