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Abstract 
The integration of technology in teaching and facilitation (PdPc) is a practice that is often 
debated by scholars due to its potential impact on students’ learning. Relevant policies are 
being implemented in Malaysia’s educational system but past studies have found some 
existing gaps such as the level of technology leadership is still uncertain, teachers still lack the 
knowledge and skills to integrate technology in PdPc, and there is a lack of research on the 
relationship between technology leadership and teachers’ technology integration, especially 
studies that utilised the International Society for Technology in Education Standards for 
Education Leaders (ISTE-EL) model. Therefore, this concept paper aims to discuss the concept, 
models, issues, and research suggestions on technology leadership and teachers’ technology 
integration in Malaysia. Schools need visionary technology leaders and teachers who are 
competent in Technological Pedagogical Content Knowledge (TPACK) to achieve educational 
goals through technology. The discussion in this concept paper is expected to assist future 
researchers in making informed decisions when conducting research related to this topic so 
that policymakers in the Malaysian Ministry of Education (MOE) will have relevant and 
meaningful data for future educational policy planning. 
Keywords: Technology Leadership, Technology Integration, ISTE-El, TPACK, Educational 
Leadership 
 
Introduction 
The development of technology in the 21st century has undeniably made a huge impact on 
most sectors around the world. Work that was burdensome in the past has been facilitated 
with the help of technology. In the education sector, technology integration is growing rapidly 
as well due to its potential impact on students’ learning. Although there are studies that found 
the integration of technology in PdPc does not has an impact on students’ learning 
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performance, but in general, most studies showed that technology does has a positive effect 
on students’ learning (Talan, 2020). Integrating technology in PdPc will create a conducive 
learning environment, support teaching and learning process, and improve students’ 
achievement, motivation as well as 21st century skills (Das, 2019; Willis et al. 2019; Wali and 
Popal 2020; Carstens et al. 2021; Lee et al. 2022). This means that teachers who integrate 
technology will be able to improve students’ learning performance, which in turn will 
contribute to the overall quality of a country's education level. 
 

In relation to this, one of the factors that can influence teachers’ technology 
integration is technology leadership. There are several different interpretations regarding the 
concept of technology leadership, such as that technology leadership represents guidelines, 
practices or organisational decisions that support the efficient use of technology in the 
classroom (Anderson and Dexter 2005). Technology leadership consists of technology 
committee, principal days, principal e-mail, staff development policy, school technology 
budget, district support, grants dan intellectual property policy. Besides that, Davies (2010) 
has parsed on the meaning of technology leadership that has been expressed by previous 
scholars and he found out that most previous definitions of technology leadership were 
primarily based on its functionality, unilateral, personal and organisational. Technology 
leadership should take into account broader social, political and economic influences by 
involving other stakeholders such as organisational vision and expenditure, technical experts, 
parents, teachers and students. Dasmo et al. (2021) have also synthesised a few current 
scholars' opinions on technology leadership and summarised it into eight indicators that 
include design and management, interpersonal and communication skills, teacher 
development and training, technology and infrastructure support, excellence in professional 
practice, digital teaching and learning culture, digital citizenship, as well as evaluation and 
assessment. Technology leaders who have these skills and characteristics will be able to 
improve the practice of technology integration in their respective schools. 

 
In Malaysia, technology leadership refers to a combination of leadership strategies 

and techniques that focuses on technology, particularly in the aspects of equipment access, 
technology updates, and an understanding that professional development and technology 
integration is a dynamic field (Juraime & Izham 2017). Ghavifekr & Wong (2022) shared the 
same opinion by stating that technology leadership is a combination of leadership strategies 
and techniques whereas Yusoff & Izham (2023) defined technology leadership as a leadership 
style that utilises technological elements to lead schools. Based on the opinions from both 
foreign and local scholars, it can be concluded that technology leadership encompasses a 
wider scope of tasks and it is important to involve other relevant parties to improve the 
practice of technology integration in schools. In the Malaysian context, technology leadership 
is better understood as a leadership style that uses various technology-based strategies and 
techniques to improve school’s technology integration (Hamid et al. 2021; Yusoff and  Izham 
2023). However, both parties share a common point, which is that technology leadership has 
the potential to improve teachers' technology integration (Dexter and Richardson 2019; Lim 
and Yusoff 2021; A'mar and Eleyan 2022). Given the importance of both variables, this 
concept paper will discuss the concept, models, issues, and research recommendations 
regarding technology leadership and teachers’ technology integration in Malaysia. 
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The education system in Malaysia is based on Malaysia Education Blueprint 2013-2025 
(PPPM) which was launched in 2013 (ΚΡΜ, 2013). PPPM is a comprehensive strategic plan 
that contains 11 shifts to improve the country's education level. Among the elements that are 
focused in the PPPM are students’ achievement, access and equity, school leadership and 
management, Information and Communication Technology (ICT) in education, and 
cooperation with external communities. From the aspect of school leadership and 
management, the Malaysian Ministry of Education (MOE) has stated in the fifth shift of PPPM 
that high-achieving leaders will be placed in each school. This shows that MOE recognises the 
importance of school leaders in leading the change to 21st century learning era. Indeed, 
leadership is among the key factors in determining the success of school organisational 
change (Zaliha et al. 2022). To achieve the goal of integrating technology in school 
organisations through the expertise of school leaders, MOE has integrated elements of ICT 
educational resources in the National Professional Qualification for Educational Leaders 
Programme (NPQEL 2.0) to enable school leaders to understand and master the use of 
technology in improving PdPc processes in schools (Shunmugam et al. 2023). MOE efforts in 
improving school leaders' training programmes will not only train school leaders to become 
proficient technology users, but also as technology leaders who can influence technology 
integration among teachers during PdPc. 

 
The policies related to ICT in education have been outlined in the PPPM's seventh shift, 

namely leveraging ICT to scale up quality learning across Malaysia (MOE, 2013). This shift aims 
to increase internet capacity and improve learning quality in critical subjects across the 
country. It also shows that MOE places great importance towards understanding and 
implementing a culture of technological literacy in education, particularly among teachers 
(Kamaluddin & Husnin 2022) as they are the main implementers in championing the initiative 
of integrating technology in PdPc. Since the launch of PPPM, various programmes and efforts 
have been implemented by MOE to celebrate these initiatives such as the launch of Sekolah 
Bestari, 1BestariNet, Maya-Frog Learning, and most recently the Digital Educational Learning 
Initiative Malaysia (DELIMa) with the collaboration of Google, Microsoft and Apple (Ali, 2021). 
These initiatives demonstrate MOE's commitment to meeting the demands of the digital age 
and preparing the next generation to face increasingly complex global challenges. However, 
every educational policy comes with its own challenges. According to Sincar (2013), 
technology leaders tend to face various types of challenges which include training 
deficiencies, bureaucracy, resource scarcity, resistance to innovation and students' 
socioeconomic status. In addition, Abdullah & Misfer (2020) found three main challenges that 
are quite similar, namely lack of financial resources, school ICT infrastructure and 
technological skills among school leaders. In the Malaysian technological leadership context, 
the financial or ICT infrastructure aspects are not major barriers to technology integration 
efforts anymore because most schools have received appropriate support from the 
government and private sector, but the aspect that should be emphasised now is the need 
for an efficient ICT management system (Mohd Norakmar Omar et al. 2019). Thus, school 
leaders should always equip themselves with current knowledge and skills regarding 
technological leadership theories or models from organisations that are recognized by 
scholars from around the world such as the International Society for Technology in Education 
(ISTE) to foster the integration of technology among teachers. This is because it is the teachers 
who will determine the type and method in which technology is used in their classrooms. 
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Leadership Definitions and Concept 
Trying to fully understand the term leadership is like unravelling an endless knot. New 
leadership concept and theories will always emerge. This trend is actually reasonable, 
considering that human needs have changed with the passage of time, therefore the function 
of leadership must also change along with human needs. Bolden (2004) has provided a clearer 
picture of the issue regarding the definition of leadership by stating that although the topic 
of leadership has existed for hundreds of years, the understanding of leadership is still 
unclear. This is due to the existence of two main issues, namely leadership is a complex idea 
that is susceptible to personal interpretations and individual theoretical stances. There are 
certain individuals who consider leadership as results of leaders having certain traits, while 
others see leadership as a social process that emerges from group interactions. 
 
 One of the popular reviews of leadership decades ago is by Northouse (2004) who has 
stated that leadership is a process, involves influence, takes place in a group context, and 
leads to the achievement of objectives. Thus, he defined leadership as a process in which an 
individual influences a group of other individuals to achieve a common goal. The concept of 
leadership is often confused with the concept of management. An individual who holds a high 
position in a hierarchy is not necessarily a leader who exhibits leadership characteristics. The 
comparison between leadership and management has been further explained by Marion & 
Gonzales (2014) in which leadership focuses on influencing groups of individuals under them 
to achieve certain goals and drive change, goal-orientated, and is always looking for new ways 
to solve problems. In contrast, management focuses on formal positions to promote 
organisational stability and efficiency, standardisation of procedures to maximize profits or 
results, and exploitation of existing resources and processes. In summary, leadership 
emphasises change and exploration, while management emphasises stability and exploitation 
of resources. 
 

Furthermore, there are also plenty of theories that underlie the term leadership. At 
least more than ten leadership theories have existed since the 1840s in which Benmira & 
Agboola (2021) have categorised into trait, behavioural, situational and new eras. Leadership 
in the trait era can be understood as traits that a person naturally has but the focus of 
leadership has shifted to the actions and skills of that particular person in the behavioural era. 
In the situational era, leadership emphasises on how leaders should adapt their approach 
based on the environment. Leadership theories evolved rapidly during the new leadership era 
which led to the emergence of various leadership theories such as transactional, 
transformational, partnership, collaborative and collective. These theories focus on the 
overall organisational system and how to motivate their respective subordinates to achieve 
better results. 

 
Overall, it can be concluded that leadership is a complex concept, different from 

management and based on various different theories. However, there are some keywords 
that captured succinctly the essence of leadership based on the above discussion, which are 
"influence" and "goal achievement". Therefore, leadership can be defined as the way leaders 
influence their subordinates to achieve certain goals. This definition may change according to 
the context and goal that the organisation is trying to achieve. 
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Technology Definitions and Concept 
On the other hand, technology is a term that has many different meanings and depends on 
the context as well. Therefore, it is important to understand the origin of this term and the 
definitions that have been expressed by past scholars to better understand the concept of 
technology. According to Koc & Demirbilek (2018), the term technology comes from the Greek 
words "techne", which refers to making and art, as well as "logic/logos" which means words, 
thoughts, speech or principles. From this linguistic point of view, technology can be defined 
as an effort or learning process to produce a craft or master an art. This definition is the reason 
why technology is commonly understood as the application of scientific knowledge and skills 
to realistic worldly issues. 
 
 Western scholars have discussed on the definition and concept of technology as early 
as the 1990s. For instance, McOmber (1999) has criticised Bush's (1981) definition of 
technology, which is that technology is a kind of human cultural activity to solve issues using 
science and mechanics. Technology consists of personnel, systems, equipment, processes and 
resources developed to perform tasks and increase competitiveness in specific ecological, 
economic and social contexts. He stated that the benefits offered by technology in Bush's 
(1981) definition are subjected to the influence of cultural situations only. McOmber (1999) 
then compiled three definitions of technology from three different perspectives, namely 
instrumental, industrial and novelty perspectives. From an instrumental perspective, 
technology is defined as the organisation of knowledge for practical purposes. Technology is 
seen as a mere instrument or tool in this perspective. From an industrialised perspective, 
technology is seen as a product of a particular historical time and location. Most cultures 
already have and are using technology compared to ancient times. Although most societies 
without technology still exist and are labelled as "pre-industrial", this actually connotes that 
they will have it sooner or later. Proponents of the industrial perspective consider technology 
as an event that occurs alongside with other practices or objects. Additionally, according to 
the novelty perspective, technology is the latest and most innovative instrumental creation 
resulting from human imagination, especially for creations that are not fully understood yet. 
This perspective indicates that the narrative of technological development is a continuous 
discontinuity. This is due to the fact that new technologies will always replace old 
technologies and lead to the need to reorganise existing social structures, values and 
priorities. 
 
 In addition, Wahab et al. (2012) have compiled the definitions of technology from as 
many as 19 scholars and organisations. In essence, technology is a mixture of knowledge, skills 
and practical arts to create useful tools and methods, as well as the systematic application of 
science to solve problems. Among the uses of technology are the conversion of resources to 
commodities and the development of products and services. Technology may be concrete, 
such as machines and equipment, or something intangible, such as organisational structures 
and knowledge. In brief, it can be said that technology is the creation and use of instruments, 
machines, materials, and procedures to solve the problems faced by humans and improve 
their quality of life. Moreover, Koc & Demirbilek (2018) have also discussed several 
perspectives on the definition and concept of technology by (Feenberg, 1991). There are four 
intended perspectives of technology, namely instrumental, deterministic, substantive and 
critical views. Given that the instrumental perspective has been discussed in the initial 
section, only the deterministic, substantive and critical view perspectives will be discussed. 
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From a deterministic perspective, technology and society have a direct interactional 
relationship in which technology will develop independently and influence the development 
of society itself, which in turn will also have a direct impact on humans. Technology is the 
main driver of social change, often without regard to cultural, political or economic factors. 
From a substantive perspective, technology is not considered as a neutral tool but is shaped 
by human values, beliefs and interests. Technology and society have a dynamic and reciprocal 
relationship according to this perspective. It can shape society, but society can also shape the 
development and use of technology conversely. The concept of technology according to the 
critical view challenges the autonomy of the substantive field and the notion of neutrality in 
the instrumental field. This is because it questions how technology affects power dynamics, 
inequality and human welfare by taking into account social, cultural, political and economic 
aspects. 
 

The term ‘technology’ is often used interchangeably with ICT as well. To better 
highlight the differences or similarities between these two, a deeper understanding of ICT is 
called for. According to Toomey (2001), ICT refers to technology that is used to access, collect, 
manipulate and deliver information. On the other hand, UNESCO (2009) defined ICT as a 
broad range of technological instruments and resources to transmit, store, create, share or 
exchange information. These technological instruments and resources include computers, 
internet, live broadcasting technology, tape broadcasting and telephony. ICT can also be 
understood as different sets of technological tools and resources for communicating, sharing, 
creating and managing information (Alkamel & Chouthaiwale 2018). Hence, when compared 
to technology, it can be said that technology is actually a broader term of ICT as it 
encompasses both tangible and intangible elements such as knowledge, machines, devices 
and procedures. Technology can also be applied seamlessly into other fields such as 
manufacturing, transport and health (Ahuja et al. 2024) whereas ICT emphasises specifically 
on the use of digital technologies that support information sharing and communication only. 
Naturally, the fields of manufacturing, transport and health will need to use ICT to 
communicate and support information transfer but the operation of machines such as cranes 
or trains would be classified under the use of technology rather than ICT. However, when 
applied in the educational context, both technology and ICT would share more 
commonalities, as the PdPc process is essentially dissemination of knowledge in the form of 
information through communication. This argument is supported by Lawrence (2022) who 
defines ICT as all types of technologies that are used to manage and communicate 
information and their use, especially in education. In short, technology is a broader term of 
ICT but in education, particularly the PdPc process, they can carry the same meaning. In fact, 
in the US education system, the term ICT is synonymous with technology and educational 
technology (Lloyd, 2005). 

 
 To conclude, the various definitions and concept brought by scholars have highlighted 
that technology is something dynamic, complex and has a widespread influence on society. 
Thus, if applied into the education world, it can be said that technology is the creation and 
use of instruments, tools, devices, materials and procedures to solve educational problems 
and improve the overall quality of education. The educational problems in question may stem 
from aspects of administration, policy, teachers’ commitment, students’ performance, 
human resources and so on. This is because the use of technology is ubiquitous and can be 
applied in most educational activities, school management effort, documentation work and 
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financial affairs (Karakose et al. 2021). However, the focus of technology in this concept paper 
is narrowed down on technology leadership and teachers’ technology integration in the 
classroom for PdPc processes only. 
 
Technology Leadership Definitions and Concept 
If the stated definitions and concept of both technology and leadership is combined as 
technology leadership, then technology leadership can be understood as ways in which 
leaders can use to influence their subordinates to achieve certain goals using technology. 
Before finalising this definition, it is vital to take into account more views from other scholars 
for a more thorough understanding of technology leadership. According to Anderson & 
Dexter (2005), technology leadership refers to school leaders who always prioritise the use of 
technology in their school organisation. They will always create opportunities for teachers to 
improve their technology skills and encourage them to use technology in the classroom.  
 

Besides that, Faridah & Azlin (2020) define technology leadership as a combination of 
various strategies and techniques needed to integrate technology to improve the level of 
educational achievement. Ghavifekr & Wong (2022) brought forward a broader definition, 
namely technology leadership refers to all knowledge and skills that school leaders need to 
know and can do regarding technology. In addition, technology leadership is also considered 
to be function-oriented, in which they are given emphasis to explore the practice of using and 
integrating technology in schools (Zhang et al. 2022). There exist definitions that specifically 
define technology leadership as a type of leadership style as well such as by Jailani & Izham 
(2023) who define technology leadership as a type of leadership style that uses technological 
components to lead schools. These technology leaders will utilise various leadership 
techniques to improve the level of education through the use of technology. 

 
At present, technology integration in schools is no longer a new phenomenon. Various 

programmes and initiatives have been implemented by the MOE to strengthen the use of 
technology in education, in line with the objectives of the seventh PPPM shift (MOE, 2013). 
However, this goal will not be achieved if the infrastructure provision to schools is not fully 
utilised by the school community. Therefore, a significant portion of the responsibility in 
realising this MOE’s desire will rest on the shoulders of school leaders as they are the role 
models in using technology in schools and are responsible for leading school culture change 
towards technology integration (Korkmaz et al. 2022). This shows that technology leadership 
should be emphasised by all relevant stakeholders as it is an important element to foster 
technology integration in schools by employing various methods such as creating clear 
technology integration vision for their schools and improving teachers' technological skills. 

 
A school leader who practices technology leadership is responsible in setting strategic 

vision and direction for integrating technology into the educational environment. This vision 
may include the desired outcomes for integrating technology into the PdPc environment, such 
as increasing students’ engagement, promoting critical thinking skills, and enhancing access 
to educational resources. This statement is supported by Dasmo et al. (2021), who argue that 
one of the key characteristics of a technology leader is having a robust technology vision that 
can be shared by all stakeholders in the school. They tend to produce a school technology 
plan that is specific, measurable, achievable, relevant, time-bound (SMART), and alligned with 
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the curriculum. This clear vision is vital as it increases the success rate of an initiative because 
teachers will be more aware of and understand the administrators’ expectations. 

 
 Additionally, technology leaders can enhance teachers' technological proficiency as 
well because they can influence teachers’ behaviour by being role models of technology 
users. Yu & Prince (2016) support this argument by stating that school leaders are the most 
influential individuals in encouraging the school community to use technology in their daily 
activities. This implies that the behaviour of technology leaders will significantly impact 
teachers’ technology integration. For instance, school leaders who voluntarily chose to obtain 
technological certifications in education such as Google Certified Educator, Microsoft 
Certified Educator, or Apple Teacher, offered under the MOE’s DELIMa initiative (Adnan & 
Husnin 2024) will inspire and encourage other teachers to follow their lead. Subsequently, 
more teachers will be equipped with the necessary technological knowledge and skills that 
can help them in integrating technology in PdPc. This is especially useful in situations that 
require them to use ICT-based teaching aids (BBM) such as YouTube, Minecraft Education, 
Schoology, Google Slides and so on. If such efforts are consistently practiced, surely the 
quality of PdPc process will improve as the digital learning needs of 21st-century students are 
met (Mohid et al. 2018). 
 

In the Malaysian education system, technology leadership is becoming an increasingly 
popular factor due to its potential impact in achieving MOE’s goals. Many local scholars have 
studied about the relationship between technology leadership and other various variables 
such as teachers’ performance (Yusof et al. 2021), Technological Pedagogical Content 
Knowledge (TPACK) competency (Ong & Hanim 2023), students’ digital competency (Mokhtar 
& Norman 2023), teachers’ commitment (Jailani & Izham 2023; Leong & Hanim 2023), and 
teachers’ online teaching and learning (Sanmugam et al. 2023). The mixed results shown by 
these studies indicate that the topic of technology leadership is still in its infancy in Malaysia 
and deserves to be studied in greater depth. 

 
 To sum up, there are several elements of technology leadership, which include roles, 
strategies, techniques, knowledge, skills, functions, and leadership styles of school leaders. 
Among all of the mentioned elements, this concept paper will utilise the technology 
leadership definition by Jailani & Izham (2023) who defined technology leadership as a type 
of leadership style because the meaning of leadership style is broad enough to encompass 
most of the forms and functions of technology leadership that have been discussed. 
Therefore, this concept paper will define technology leadership as a type of leadership style 
demonstrated by school leaders to influence and encourage school members to achieve 
certain goals using technology. A competent technology leader will be able to promote 
technology integration in schools by producing clear technology integration vision and 
improving teachers' technology skills. 
 
Technology Integration Definitions and Concept 
In this era of Industrial Revolution (IR) 4.0, it is undeniable that technology has a significant 
impact on the ways humans work, communicate and learn. In the context of education, 
especially during the PdPc process in which the intensity of humans’ activity is high, 
technology integration will transform how the teachers teach as well as how the students 
learn. However, what is meant by technology integration? Does a teacher who uses a laptop 
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to project Microsoft PowerPoint slides in a classroom during PdPc can be categorised as 
technology integration? 
 
 In order to understand these two questions, it is imperative to understand the existing 
definitions of technology integration first. According to Ruggiero & Mong (2015), technology 
integration is defined as a process to improve teaching and learning. This definition is very 
general and the instruments to achieve the specified goal are not stated. Besides that, 
technology integration can also be understood as the way teachers use educational 
technologies such as hardware or software during teaching and learning to realise a specific 
teaching process (Backfisch et al. 2021). This definition is better as the instrument to achieve 
the educational goal is stated, which is the use of hardware or software. In addition, Consoli 
et al. (2023) have defined technology integration as a process that leads to the use of 
technology or the sole usage of technology in an educational context to support educational 
goals. This definition seems like an extension to the first definition and the meaning is broad 
enough to cover the field of education. This is because in this definition, teachers who use 
technology for administrative purposes are also included. Therefore, it can be deduced that 
the definition of Backfisch et al. (2021) is more appropriate for the context of PdPc in the 
classroom while Consoli’s et al. (2023) definition is more suitable to describe technology 
integration in the field of education in general. Given that this concept paper focuses on 
technology integration in the classroom for PdPc processes only rather than administrative 
tasks, hence the definition of technology integration in this concept paper will be the way 
teachers use technology such as hardware, software or connectivity to enhance PdPc 
processes in the classroom. 
 
 The term technology integration is often used interchangeably with the use of 
technology as well, a similar case with the terms between technology and ICT. However, 
Consoli et al. (2023) have provided a useful point to consider when scholars are deciding 
whether to use the phrase technology integration or use of technology by taking into account 
the alignment factor of technology use with the educational context elements. Some vital 
elements include school infrastructure, curriculum, pedagogy, teachers’ skills, students’ 
characteristics, learning outcomes, learning environment and assessment. In short, if the 
technology used can improve any of these aspects of the educational context, then the 
endeavour can be labelled as technology integration. Turning to the question of whether 
teachers who use laptops to project Microsoft PowerPoint slides in the classroom during PdPc 
can be labelled as technology integration earlier, the answer will be dependent on the 
educational context. If the Microsoft PowerPoint slides projected by the teacher contain 
accurate information, written with appropriate font size, equipped with visual aids such as 
images, combined with effective explanation from the teacher which leads to the 
achievement of learning outcomes, then the use of laptop and Microsoft PowerPoint slides in 
this scenario can be labelled as technology integration. 
 
 That being said, it is not easy to create such scenarios. Teachers need to have the 
necessary knowledge and skills in advance and be willing to spend time to prepare these 
technological materials on top of other workloads. In relation to that, Raygan & Moradkhani 
(2022) have listed three main factors that affect technology integration, namely teachers' 
TPACK competence, teachers' attitude towards technology integration, and school climate. 
Teachers need to be competent in all three domains of knowledge, which include technology, 
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pedagogy, and content to integrate technology in their lessons effectively. In addition, 
teachers who have a positive attitude towards integrating technology will be more open to 
integrating it in the classroom. School climate such as culture, environment, leadership, co-
operation among school staff can also influences teachers’ effort in technology integration. 
Moreover, Backfisch et al. (2021) have found that teachers’ motivation plays an important 
role in influencing teachers' technology integration. However, teachers’ motivation is 
sensitive to contexts such as the type of technology provided by the school and teachers' 
experience in integrating technology in the classroom. Lawrence (2022) has also listed three 
main drivers that can influence teachers' technology integration which include teacher, 
technological and institutional-level drivers. Teacher-level drivers consist of teachers' 
attitudes towards ICT and teachers' ICT knowledge whereas technological-level drivers 
include teachers' perceptions of the usefulness of ICT, teachers' perceptions of the ease of 
use of using ICT, and suitability of using ICT. Finally, the institutional drivers encompass 
leadership support and resources.  
 

In conclusion, there are many factors that can influence teachers' technology 
integration, but the teachers themselves are the most important factor in ensuring the 
success of technology integration efforts. This is because technology resources provided by 
stakeholders will be pointless if the teachers do not have the necessary competence to 
integrate them or have a negative attitude towards technology integration. Conversely, 
teachers who properly integrate technology in PdPc will create a conducive learning 
environment, support teaching and learning process, as well as improve students' 
achievement, motivation and 21st century skills (Das, 2019; Willis et al. 2019; Wali & Popal 
2020; Carstens et al. 2021; Lee et al. 2022). Nonetheless, the MOE should always ensure 
competent technology leaders are placed in each school so that they can optimally leverage 
the teachers’ potential in technology as technology leadership is one of the most important 
factors that can affect teachers’ technology integration. 
 
Technology Leadership Models 
 
National Educational Technology Standards for Administrators (Nets-A) Technology 
Leadership Model 
The NETS-A technology leadership model was established by ISTE in 2009 (ISTE, 2009). ISTE 
was founded in 1979  by a group of educators who aspired to transform the role of teachers 
and students in education using technology (ISTE, 2024). Today, ISTE has become a non-profit 
organisation that connects educators from around the world and is committed to helping 
educators use relevant technology with effective pedagogy to create meaningful learning 
experiences. They not only strive to develop technology-related expertise for teachers, 
students, coaches and administrators, but they also constantly provide professional 
development programmes (Aslam et al. 2020). 
 

The history of NETS-A model can be traced back as early as 2001 when ISTE established 
the earliest NETS-A technology leadership standards (Bass, 2019). The NETS-A standards at 
that time outlined six areas of knowledge and skills that school leaders need to master, 
namely visionary leadership, learning and teaching, professional practice, support and 
improvement, assessment and evaluation, and promoting ethical and social use. In 2009, the 
model was updated due to the growing importance of technology in affecting the society, 
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workplace and needs of 21st century students (Schrum et al. 2011). Hence, it can be said that 
the NETS-A model often used by scholars and reviewers is a revised NETS-A model based on 
the 2001 NETS-A standard. There is one significant change in this new NETS-A model, which 
is the number of dimensions has changed from six to five. The five dimensions include 
visionary leadership, digital age learning culture, excellence in professional practice, systemic 
improvement, and digital citizenship (ISTE, 2009).  

 
The visionary leadership dimension refers to school leaders who lead the 

development and implementation of ICT vision to promote optimal use of technology with 
the cooperation of the school community. School leaders normally do so by sharing the 
school's ICT vision with all school members so that everyone understands its content and can 
collaborate together to achieve the vision. The dimension of digital age learning culture stated 
that school leaders need to be responsible for creating and ensuring a technology-based 
learning environment that can foster students' creativity during PdPc. Therefore, it is 
advisable for school leaders to fully incorporate the use of ICT in every school operation 
ranging from carrying out administrative tasks to curriculum planning and meetings. 

 
 Meanwhile, excellence in professional practice dimension encourages school leaders 
to promote professional learning environments and innovations that can equip teachers with 
the knowledge and skills needed to enhance students’ learning through the integration of 
latest digital technologies and resources. For this dimension, school leaders should always 
nurture teachers to join professional learning programmes to improve their professionalism 
in the field of ICT. In addition, is the dimension of systemic improvement. In this dimension, 
school leaders are responsible to manage the school by providing the best ICT facilities and 
services. Among the initiatives that school leaders can implement is to collaborate with 
teachers to improve existing weaknesses based on information from the School Management 
System (SMS). The fifth dimension is digital citizenship. This last dimension suggests that 
school leaders should be role models and facilitators in improving school members' 
understanding of social, ethical and legal issues regarding to technology integration, as well 
as taking responsibility for issues related to the dynamic digital culture. In other words, school 
leaders should take the lead in taking appropriate measures towards the safe use of 
technology to prevent cases such as misuse of technology and cybercrime from occurring.
  
 The NETS-A technology leadership model has received great attention from scholars 
around the world to the point that it is labelled as golden framework of technology leadership 
(Arafeh, 2015). This recognition is due to the fact that the NETS-A model not only outlines 
useful guide and best practices in teaching, learning and technology leadership in education, 
but the standards in this model can also be used to assess the knowledge and skills needed 
by school leaders to support learning in the digital era (ISTE, 2014). This argument is 
supported by the fact that most scholars in Malaysia have used the NETS-A model in their 
studies (Yusof et al. 2021; Hamid et al. 2021; Ong & Hanim 2023; Mokhtar &  Norman 2023; 
Sanmugam et al. 2023; Leong & Hanim 2023). The use of the NETS-A model by the majority 
of researchers in Malaysia shows that the NETS-A model has its own advantages, be it used 
to explain the variables of technology leadership or to assess the level of school leaders’ 
technology leadership. However, Arafeh (2015) has criticised the NETS-A model by stating 
that the NETS-A model does not provide a clear organisational structure at the foundational 
level to understand the involved infrastructure components. The second criticism is that 
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dimensions such as systemic improvement incorporates several concepts that may be 
confusing to inexperienced and newly trained school leaders. 
 
Arafeh Technology Leadership Model 

Arafeh (2015), has established his own technology leadership model by stating that 
his technology leadership model is more consistent in terms of concepts and includes 
elements that are essential for the efficient use of technology such as technical, instructional, 
administrative, resource and behaviour aspects compared to previous technology leadership 
models. He also claimed that the strength of his technology leadership model is that it can 
provide a more comprehensive picture regarding the interrelationship between items, 
processes, people and behaviours to all educational leaders so that they can understand the 
diverse elements involved in technology leadership better. 

 
Arafeh's technology leadership model contains six types of infrastructure needed for 

technology integration, namely communication, technical, human, resource, context and core 
infrastructure. Each of these infrastructures will contain its own main elements and sub-
elements, all of which will be strengthened by continuous and comprehensive core practices. 
For example, the main elements under technical infrastructure are networks, devices and 
software. These main elements consist of various sub-elements that include modems, 
computers, tablets, school’s internal systems and so on. He has stated that the purpose of 
this model is to play the role of a guide and starting point for the awareness of educational 
leaders (Arafeh, 2015). He also explained that not necessarily all school leaders will be 
proficient in all six types of infrastructure that have been outlined. Therefore, it is 
recommended that school leaders adopt a distributive leadership style to delegate tasks 
related to integrating existing technologies, referring to experts and making decisions based 
on the opinions from other stakeholders.  

 
Although Arafeh has good intentions and indeed established a comprehensive model 

to help technology leaders develop their technology leadership potential, no studies have 
been found in Malaysia that utilise Arafeh's technology leadership model. This is probably 
because the scope of Arafeh's technology leadership model is too broad and there is no 
specific explanation for each main element, making it difficult for scholars to build suitable 
instruments based on this model. 
 
International Society for Technology in Education Standards for Education Leaders (Iste-El) 
Technology Leadership Model 
The ISTE-EL technology leadership model was established by ISTE, the same organisation that 
established the popular NETS-A model. According to Bass (2019), ISTE has redesigned the 
2018 NETS-A model by making some changes such as changing the name of administrators to 
education leaders and modifying the five dimensions under the ISTE-EL model. This new 
model indicates the transition of the role of education leaders from merely administrators to 
leaders who facilitate the creation of a conducive learning environment in classrooms, 
schools, districts and beyond using digital technology (Crompton, 2018). The principles 
underpinning ISTE-EL model are mostly regarding the practices on how to develop a system 
of shared empowerment, trust and leadership. 
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 The five dimensions underlying the ISTE-EL technology leadership model are equity 
and citizenship advocate, visionary planner, empowering leader, systems designers and 
connected learner (ISTE, 2018). The citizenship and equity dimension focuses on equity, 
inclusion and digital citizenship practices. Education leaders are responsible for ensuring all 
students have access to teachers who are competent in using technology to help them 
achieve their learning objectives. They also need to ensure students have access to the 
necessary technologies and connectivity needed to engage in meaningful learning activities. 
In addition, education leaders have a role to play in modelling digital citizenship by critically 
assessing online sources, engaging in online civic discourse and using digital tools to make 
positive social impacts. They need to foster responsible online behaviours regarding the safe, 
ethical and legal use of technology among students. 
 
 The next dimension is visionary planner which focuses on how educational leaders 
engage others in realising the vision, strategic plans and continuous assessment cycles to 
transform learning using technology (ISTE, 2018). Educational leaders are expected to engage 
stakeholders in building a shared vision based on learning sciences. They then need to work 
together to develop a strategic plan that outlines how technology will improve learning. In 
addition, education leaders should assess progress towards that specified plan, make changes 
as needed, and assess the impact of technology on learning outcomes. Effective 
communication with stakeholders is important in this dimension, such as gathering feedback, 
celebrating successes, and engaging in continuous development. Education leaders are also 
required to share lessons learnt and best practices with other education leaders to promote 
continuous learning and development in this field. 
 
 Furthermore, the empowering leader dimension emphasises education leaders to 
create a culture where teachers and students are encouraged to use technology in innovative 
ways and enrich the PdPc process (ISTE, 2018). Educational leaders should empower 
educators to exercise professional agency, build leadership skills and embark on personalised 
professional development. Meanwhile, they must support educators in exercising ISTE 
standards for educators and learners by providing them with the necessary confidence and 
skills to do so. Education leaders should inspire a culture of innovation and collaboration as 
well by allocating time and space for the exploration of digital tools. Additionally, they should 
support educators in using technology to meet the diverse learning needs of learners, 
including their cultural and socio-emotional needs. Education leaders are also responsible for 
developing learning assessments that can accurately measure students’ progress and 
achievement in technology-enhanced learning environments. 
 
 The fourth dimension is the systems designer dimension, which outlines guidelines for 
education leaders to create teams and systems to implement, maintain and continuously 
enhance the use of technology to support learning (ISTE, 2018). Education leaders are 
expected to lead the team in creating a reliable infrastructure and system required to carry 
out the strategic plan in a cooperative manner. Furthermore, they must ensure there are 
sufficient resources to enable the efficient use of technology in education, and that these 
resources can be scaled to meet future needs. Education leaders are also responsible for 
protecting privacy and security by ensuring all school members and students adhere 
appropriate data management and privacy practices. It is their task to form partnerships that 
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can achieve or enhance the outlined strategic vision, learning objectives and technology-
based operations. 
 
 Lastly, is the connected learner dimension. This dimension emphasises education 
leaders to exemplify and encourage continuous professional learning for themselves and 
others (ISTE, 2018). Education leaders are required to set goals to keep up with evolving 
technologies for learning, pedagogical innovations and developments in the science of 
learning. Besides that, they should always take part in online professional learning networks 
to collaborate, learn, and mentor other professionals. They should also use technology on a 
regular basis to engage in reflective practices that promote personal and professional 
development. Moreover, it is vital that education leaders develop the expertise required to 
drive system advancement, lead and manage change, and encourage a continuous 
improvement mentality in order to maximise the learning potential of technology. 
 
 Based on the elaborations of the five dimensions of ISTE-EL model, it can be deduced 
that the ISTE-EL model is more comprehensive and in line with current educational needs 
because the model contains elements such as equity and inclusivity that are not found in the 
NETS-A or Arafeh model. There are several foreign researchers who have applied ISTE-EL 
model in their studies on technology leadership (Bass, 2019; Miller, 2022; A'mar, 2023) but 
similar studies are still absent in the Malaysian context. In relation to that, it is crucial that 
future researchers utilise the ISTE-EL model to examine technology leadership further as 
recommended by (Anderson & Dexter 2005; Bass, 2019. This is because the ISTE-EL model 
may be a better model compared to the NETS-A model. 
 
Technology Acceptance Model (TAM) 
The TAM model has been around for almost three decades but it remains relevant today, 
despite the fact that many researchers have modified the original TAM model. According to 
Mugo et al. (2017), the idea of TAM model originated from Fred Davis's Doctor of Philosophy 
thesis in 1985. He considers system usage as a type of behaviour, hence he has applied the 
theory of reasoned action to underlie the TAM model. This model was then established to 
depict how users accept and use technology. There are two important components that make 
up the TAM model, namely the core variables of user motivation and outcome variables 
(Scherer et al. 2019). 
 

The core variables of user motivation consist of three main factors that will influence 
the user's decision in determining how and when to use a given new technology. The three 
factors are perceived usefulness, perceived ease of use, and attitude towards system use. 
Davis et al. (1989) defines usefulness as the extent to which a person believes the use of 
technology can improve his work performance in an organisational context. Besides that, ease 
of use can be understood as the extent to which a person believes that the use of technology 
is easy and does not require effort to operate it. Attitude towards system use is the main 
determinant of whether a user accepts or rejects a system use (Granic & Marangunic 2019). 
In addition, outcome variables consist of usage behaviour and actual technology use. The 
TAM model begins with the influence of internal or external variables such as user attitude, 
pedagogy level, efficiency level, organisational, technological and social influences (Mugo et 
al. 2017). These internal or external variables will affect the core variables of user motivation, 
which will then continue to affect the outcome variable. However, an interesting point to note 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 3 , No. 4, 2024, E-ISSN: 2226-6348 © 2024 

3727 

is that perceived usefulness can influence user’s usage behaviour directly. This has been 
explained by Davis et al. (1989) who stated that users who intend to use technology solely for 
extrinsic rewards will be more inclined towards cognitive judgements (user’s usage 
behaviour) rather than attitudes. 

 
 TAM model has been criticised by Kimmons et al. (2020) who stated that this model is 
less focused on education or learning, emphasises technology and user acceptance, and lacks 
pedagogical elements. However, Granic & Marangunic (2019) found that the use of the TAM 
model had deep roots in educational contexts. This matter is further strengthened through 
several studies that have modified the TAM model with different names such as TAM2, TAM3, 
TAM-ECEC and so on (Malatji et al. 2020; Rad et al. 2022). In Malaysia, there are also several 
researchers who used the TAM model to underlie technology integration variable in their 
studies (Huang & Teo 2020; Hu & Asmaa AlSaqqaf 2021). Therefore, it can be concluded that 
TAM model is still relevant in the educational context even though it is not as popular in 
Malaysia. This model has its own strengths such as that it is flexible in a way that its 
components can be customised to meet different research needs. 
 
Substitution, Augmentation, Modification and Redefinition (Samr) Model 
SAMR is an acronym for substitution, augmentation, modification and redefinition. These four 
components formed the basis of SAMR model. SAMR model was founded by Dr. Ruben 
Puentedura around 2006 although he had produced several works regarding SAMR model 
before that (Wahyuni et al. 2019). According to Boonmoh & Kulavichian (2023), the SAMR 
model was developed to explain the integration of technology in teaching and learning. This 
model is also often recognised as a ladder that has four levels for educators to choose, use 
and assess technology in education. 
 
 The substitution level is the lowest and most basic level, followed by augmentation, 
modification and redefinition. In the substitution level, technology is merely used to replace 
a specific tool without any change in function (Puentedura, 2006). For example, teachers use 
electronic textbooks instead of printed textbooks. The impact of technology on PdPc in this 
level is very low. The next level is augmentation in which technology integration is also used 
to replace tools but it can improve the PdPc process greatly.  For instance, students use 
computers and internet to study a given topic. In this example, technology is not merely used 
to replace tools but can enhance the effectiveness of PdPc as well when the students seek 
additional information that is not available in printed textbooks. 
 
 Additionally, is the modification level. In this level, technology integration is no longer 
used to replace functions of previous tools but begins to change aspects of PdPc experiences 
that can lead to student-centred learning (Oded & Oded 2022). For example, students 
collaborate with their peers and teachers to produce an online presentation. Such learning 
activity will transform the way teachers teach and students learn as it moves away from 
traditional chalk and talk activities. The last level is redefinition. Technology integration is 
transformative at this level with creation of new tasks that cannot be done without 
technology. An example would be teachers and students undertaking a virtual tour activity 
using Google Earth and Google Meet applications to visit famous sites in different countries 
and meeting students virtually. These kinds of activities are unrealistic and limited if carried 
out in the real world due to educational policy, time and cost factors. A thorough analysis will 
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reveal that integrating technology at the substitution and augmentation levels tends to be 
more enhancement-oriented, whereas integrating technology at the modification and 
redefinition levels is more transformational. Therefore, Puentedura has categorised the 
substitution and augmentation levels under the enhancement category, while the 
modification and redefinition levels under the transformation stage in 2013 (Boonmoh & 
Kulavichian 2023).  
 

In conclusion, technology integration under the transformation category can improve 
the effectiveness of PdPc much better than enhancement category. Conversely, a criticism of 
the SAMR model is that the distinction between levels and student’s activity at each level is 
vague (Kimmons et al. 2020). In the context of education in Malaysia, this model has been 
used by several researchers to study digital assessment literacy and technology integration 
(Nair, 2021; Irdena et al. 2023). The SAMR model has also been modified by researchers by 
applying other theories or models such as TPACK and Bloom's Taxonomy in their studies that 
showed positive results (Tunjera & Chigona 2020; Nair & Tay 2021). Hence, it can be said that 
SAMR model is a solid structure that can be used as a guide by educators to integrate 
technology in the classroom. 
 
Technology, Pedagogy, and Content Knowledge (Tpack) Model 
The TPACK model is based on Shulman's (1986) Pedagogical Content Knowledge (PCK) 
concept which emphasises on the importance of teachers combining content and pedagogy 
to improve student’s understanding of a topic and to cater different learner’s abilities. Later 
on, Koehler & Mishra have added a new component to Shulman's PCK concept in 2005, 
namely the technological knowledge (Koehler & Mishra 2005). Hence, the basic concept of 
TPACK was created from there and established as TPACK model in 2006 (Mishra & Koehler 
2006). Mishra & Koehler (2006) have defined TPACK as the interaction between three 
knowledge constructs, namely Content Knowledge (CK), Pedagogical Knowledge (PK), 
Technological Knowledge (TK) and their intersection with PCK, Technological Content 
Knowledge (TCK), and Technological Pedagogical Knowledge (TPK) in a given context. 
Therefore, it can be said that the TPACK model is a model consisting of various knowledge 
constructs that can provide a new perspective for educators to integrate technology in PdPc. 
 

The TPACK model emphasises that teachers who want to integrate technology in PdPc 
effectively should take into account the pedagogical and content knowledge aspects as well. 
This has been further explained by Koehler et al. (2013) who stated that adding new 
technology to the existing PdPc structure will not lead to efficient learning. Educators must 
also make changes to their pedagogical and content aspects. There are seven knowledge 
constructs under the TPACK model, comprising of CK, PK, TK, PCK, TCK, TPK and in the middle 
is TPACK. CK refers to the knowledge or specialised nature of a field or subject. PK entails the 
teacher's proficiency in organising and implementing teaching and learning activities to 
achieve learning objectives. TK denotes the understanding in operating computer equipment 
and software. The interaction between CK and PK will result in PCK which focuses on the 
importance of using different teaching methods for different topics. On the other hand, TCK 
describes the reciprocal relationship between technological and content knowledge due to 
the fact that technology has created new knowledge and ways of teaching for humans. In 
addition, it is TPK that explains about the mutual relationship between technology and 
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pedagogy. Teachers need this knowledge construct to understand the potential of technology 
to be used as a teaching tool while taking into account their own teaching style.  

 
The synthesis of these six constructs of knowledge will result in TPACK that emphasises 

on how technology can be adapted to meet the pedagogical needs of teachers to teach 
specific subjects in different contexts (Koehler et al. 2013). The TPACK model can not only 
help teachers to effectively integrate technology in PdPc but can also be used as an 
assessment tool to measure the aforementioned function. Moreover, the TPACK model also 
recognises the importance of contextual factors. This is supported by Swallow & Olofson 
(2017) who stated that the TPACK model values contextual factors as they can affect the 
development and content of TPACK. Factors such as teachers' beliefs, experiences and goals 
are all related to contextual factors. As a result, Mishra (2019) has revised the TPACK model 
in 2019 by modifying the context element in the original TPACK model to Contextual 
Knowledge (PX). PX encompasses all essential factors, ranging from teachers’ awareness of 
readily accessible technology to their understanding of policies that is in place at their school, 
district, state, or federal levels. 

 
 Overall, the TPACK model has outlined the essential components that are needed by 
teachers to integrate technology efficiently in PdPc. Teachers who are competent in TPACK 
will be able to integrate technology effectively in their classrooms to enhance PdPc processes 
(Chieng & Tan 2021; Raygan & Moradkhani 2022). However, Arafeh (2015) has argued that 
the TPACK model is ineffective in certain vital teaching practices such as lesson design. 
Nonetheless, if the focus of the study is on the assessment of teachers' technology integration 
during PdPc, then this shortcoming can be negligible. In regard to that, this concept paper 
claims that the TPACK model is more suitable for measuring the teachers' technology 
integration variable compared to the TAM and SAMR models, which place less emphasis on 
pedagogy. This argument is supported by the fact that most researchers in Malaysia have 
utilised the TPACK model to assess teachers' technology integration in classroom (Lau & 
Roslinda Rosli 2020; Intan Marfarrina Omar et al. 2021; Akun & Fitri Suraya 2021; Sampar & 
Mohamed 2023; Ong & Hanim 2023). 
 
Technology Leadership and Teachers’ Technology Integration Issues in Malaysia 
The fifth shift in PPPM has stated that high-achieving leaders will be placed in every school 
(MOE, 2013). Ideally, school leaders in Malaysian schools today are all capable of playing the 
role of efficient technology leaders in leading the efforts of technology integration among 
teachers. However, previous researches regarding the level of technology leadership in 
Malaysia yielded inconsistent results. Although there are plenty of studies that indicated the 
level of technology leadership practised by school leaders in Malaysia is high (Yusof et al. 
2021; Hamid et al. 2021 ; Ong & Hanim 2023; Sanmugam et al. 2023; Leong & Hanim 2023), 
but the number of studies that showed the overall level or certain dimensions of technology 
leadership practiced by school leaders in Malaysia that are still at a modest or unsatisfactory 
level is also comparable to such studies (Yasnain & Khalid 2019; Mokhtar & Helmi Norman 
2023; Yusoff & Izham 2023). The same scenario also occurs in a Malaysian state named Sabah 
where research findings regarding technology leadership there yielded inconsistent results 
(Huzaifah & Norhaini 2018; Talip & Tiop 2020; Tiop & Talip 2020). Besides that, majority of 
these past studies utilised the traditional NETS-A model to measure technology leadership. 
This practice should be changed by using a more recent technology leadership model such as 
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the ISTE-EL model that is more suitable with current educational needs. Such practice will also 
correspond to Anderson & Dexter's (2005) suggestion, who stated that standards such as 
NETS-A will be improved over time, therefore studies on technology leadership should remain 
current with the latest developments and monitor the changing capacities of schools for 
technology leadership. So far, only foreign researchers such as (Bass, 2019; Miller, 2022; 
A'mar, 2023) have utilised the ISTE-EL model in their studies. In Malaysia, similar studies have 
not been found yet. In conclusion, the level of technological leadership in Malaysia is still 
uncertain because past studies have shown contradictory results. 
 
 In addition, since teachers are the primary implementers in integrating technology in 
PdPc, they should possess a competent level of knowledge and skills in this field. However, in 
the global context, Alea et al. (2020) found that only 58% of teachers in the Philippines are 
willing to use online learning materials and learning management systems. Valtonen et al. 
(2020) also observed that teacher trainers in Finland still possess low levels of CK, TCK and 
TPACK despite having a positive attitude towards integrating technology. In the Malaysian 
educational context, although MOE has stated that it will train all teachers to integrate ICT in 
PdPc to improve students learning (MOE, 2013), but past studies showed that there is still a 
significant gap in MOE's goal. One of such studies is by Omar et al. (2021) who reported that 
the level of ICT skills and the use of technology by secondary school Malay teachers in 
Kelantan in the teaching of Literary Components (KOMSAS) as well as development of 
students’ thinking is at a moderate level. Sanmugam et al. (2023) also found that teachers in 
Hulu Langat, Selangor rarely use ICT in PdPc after covid period. This is because they are less 
proficient and lack of confidence in using ICT to carry out PdPc effectively, resulting in the 
usage of printed textbooks as the main PdPc material. In relation to that, Akun &  Suraya 
(2021) have found the level of TCK, TPK and TPACK among secondary school teachers in the 
southern zone of Sarawak to be at a modest level. In the northern zone of Sarawak as well, 
Chieng & Tan (2021) have discovered that all technology-based knowledge constructs such as 
the TK, TPK, TCK and TPACK of the teachers there have lower mean scores. Moreover, there 
are still some Sarawak preschool teachers who possess modest level of TK (Sampar & 
Mohamed, 2023). In Sabah, only one study related to TPACK was found, which is a study by 
Juwait et al. (2022) who revealed that the level of TPACK among Physics teachers in Sabah is 
at a high level. Studies regarding TPACK among primary school teachers in Sabah has never 
been carried out. This matter should be taken seriously because TPACK is a significant 
predictor of teachers’ technology integration (Chieng & Tan 2021; Raygan & Moradkhani 
2022), can reduce the level of teachers’ technostress (Ozgur, 2020), and serves as a useful 
framework for PdPc because TPACK outlined the types of knowledge required by teachers for 
efficient technology integration (Zhang & Tang 2021). In summary, it can be said that teachers 
who are competent in TPACK will be able to integrate technology efficiently in PdPc but 
Malaysian teachers still lack the knowledge and skills from both the aspects of TPACK and 
general technology integration skills. 
 
 The third issue is that studies on the relationship between technology leadership and 
teachers' technology integration are still lacking, especially those that utilised the latest ISTE-
EL model and TPACK model. Such studies have only been conducted by foreign scholars in 
Palestine (A'mar & Eleyan 2022; A'mar 2023) and in the United States (Fraser, 2020). (A'mar 
& Eleyan 2022; A'mar, 2023) found that there is a significant and positive relationship 
between technology leadership and teachers' technology integration while Fraser (2020) 
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concluded that teachers agreed technology leadership will help them to integrate technology 
in PdPc effectively. Relevant studies in Malaysia are either lacking or showed contradictory 
findings. For instance, although (Ghavifekr & Wong 2022; Ong & Aida Hanim 2023) found that 
technology leadership has a strong and significant relationship with TPACK competence and 
effective integration of ICT by teachers, but (Raman, Thannimalai & Ismail 2019; Yahya & 
Raman 2020) reported the opposite finding, which is that technology leadership has no 
significant relationship with teachers' technology integration and is not a factor that can 
influence teachers' acceptance on ICT tools integration in schools. This issue worsens when 
only one relevant study was conducted in Sabah, though the researcher studied about the 
effects of technology leadership on teacher’s self-efficacy (Tiop & Talip 2020). Furthermore, 
most of these studies related to technology leadership in Malaysia were carried out in 
Peninsular Malaysia and utilised the traditional technology leadership model. The lack of 
studies on this topic, especially in the states of Sabah and Sarawak is of concern because 
MOE’s policymakers do not have relevant and comprehensive data to plan for future 
technology-based policies in education. To sum up, it can be concluded that the issues with 
this topic in Malaysia is that the level of technology leadership is still uncertain, teachers still 
lack knowledge and skills to integrate technology in PdPc, and lack of studies on the 
relationship between technology leadership and teacher technology integration, especially 
studies that utilise the ISTE-EL model. 
 
Recommendations for Future Research 
Based on the stated issues, this concept paper proposes some research recommendations 
that scholars and MOE policymakers can consider. First of all, researchers are advised to 
utilise the ISTE-EL model to underlie the technology leadership variable in their studies. Such 
studies will pioneer the level of technology leadership in Malaysia according to the the latest 
ISTE model which has the potential to be a better technology leadership model compared to 
the previous NETS-A model. The next research recommendation is to conduct studies that 
investigate on the relationship between technology leadership and teachers’ technology 
integration based on both ISTE-EL model and TPACK model. This is because the ISTE-EL model 
contains elements that are more in line with current educational needs such as equity and 
inclusivity while the TPACK constructs have significant relationship with teachers’ technology 
integration. In addition, researchers may consider conducting relevant studies in the states of 
Sabah and Sarawak to obtain a more thorough understanding of the technology leadership 
and teachers’ technology integration landscape in Malaysia as most studies regarding this 
topic have only been conducted in Peninsular Malaysia. The findings of such research are 
essential because they provide MOE policymakers with relevant and meaningful data for 
future educational policy planning. 
 
Summary 
To conclude, it can be understood that technology leadership is a type of leadership style that 
is demonstrated by school leaders to influence and encourage school members to achieve 
certain goals using technology. On the other hand, teachers’ technology integration refers to 
the way teachers use technology such as hardware, software or connectivity to enhance 
students' PdPc process in the classroom. Past studies have indicated that both technology 
leadership and teachers’ technology integration elements have their own advantages. 
Additionally, school leaders who practise technology leadership style have the potential to 
influence teachers' technology integration. Three technology leadership models consisting of 
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NETS-A, Arafeh and ISTE-EL models along with three models of teachers’ technology 
integration, namely TAM, SAMR and TPACK models have also been discussed. From the aspect 
of technology leadership models, the ISTE-EL model merits greater attention because 
technology leadership studies using the ISTE-EL model have never been carried out in 
Malaysia. From the aspect of teachers’ technology integration model, the TPACK model has 
been proven as a more suitable model to measure teachers’ technology integration. Issues 
pertaining to this topic will hinder MOE's goal to improve the quality of technology-assisted 
teaching and learning in Malaysia if not addressed in a timely manner. 
 
Acknowledgement 
The authors wish to express gratitude to FND5 Grant, Research Centre of Educational 
Leadership and Policy, Faculty of Education, National University of Malaysia for funding the 
publication of this article. 
 
References 
A’mar, F. O. (2023). School principal’s technology practices and its effect on teacher’s 

technology integration [Doctoral dissertation, Indiana University of Pennsylvania]. 
A’mar, F., & Eleyan, D. (2022). Effect of principal’s technology leadership on teacher’s 

technology integration. International Journal of Instruction, 15(1), 781-798. 
Ahuja, K., Bala, I., & Mijwil, M. M. (2024). Industry 4.0 in manufacturing, communication, 

transportation, and healthcare. In A. K. Rana, V. Sharma, A. Rana, M. Alam, & S. L. 
Tripathi (Eds.), Convergence of blockchain and Internet of Things in healthcare (pp. 25-
53). CRC Press. 

Akun, J. S. A., & Mohamad, F. S. (2021). Technological pedagogical content knowledge 
(TPACK) and the teaching of science: Determiners for professional development. Studies 
of Applied Economics, 39(1), 1-12. 

Alea, L. A., Fabrea, M. F., Roldan, R. D. A., & Farooqi, A. Z. (2020). Teachers' COVID-19 
awareness, distance learning education experiences, and perceptions towards 
institutional readiness and challenges. International Journal of Learning, Teaching and 
Educational Research, 19(6), 127-144. 

Alkamel, M. A. A., & Chouthaiwale, S. S. (2018). The use of ICT tools in English language 
teaching and learning: A literature review. Veda’s Journal of English Language and 
Literature-JOELL, 5(2), 29-33. 

Ameera Irdena, Noraini Said, & Esther Jawing. (2023). Exploring digital assessment literacy in 
Malaysian ESL tertiary institution instructors’ innovative pedagogy. International 
Journal of Modern Education (IJMOE), 5(17), 431-439. 

Anderson, R. E., & Dexter, S. (2005). School technology leadership: An empirical investigation 
of prevalence and effect. Educational Administration Quarterly, 41(1), 49-82. 

Arafeh, S. (2015). Educational technology leadership for education leaders: An integrated 
technology leadership model. In N. M. Haynes, S. Arafeh, & C. McDaniels (Eds.), 
Educational leadership: Perspectives on preparation and practice (pp. 253-269). 
University Press of America. 

Aslam, R., Khan, N., & Ahmed, U. (2020). Technology integration and teachers' professional 
knowledge with reference to International Society for Technology in Education (ISTE)-
Standard: A causal study. Journal of Education and Educational Development, 7(2), 307-
327. 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 3 , No. 4, 2024, E-ISSN: 2226-6348 © 2024 

3733 

Backfisch, I., Lachner, A., Stürmer, K., & Scheiter, K. (2021). Variability of teachers’ technology 
integration in the classroom: A matter of utility! Computers & Education, 166, 104159. 

Bass, E. (2019). International Society for Technology in Education Standards for educational 
leaders and educational technology leadership among South Dakota high school 
principals [Unpublished doctoral dissertation, University of South Dakota]. 

Benmira, S., & Agboola, M. (2021). Evolution of leadership theory. BMJ Leader, 5, 3-5. 
Bolden, R. (2004). What is leadership? Centre for Leadership Studies, University of Exeter. 
Boonmoh, A., & Kulavichian, I. (2023). Exploring Thai EFL pre-service teachers' technology 

integration based on SAMR model. Contemporary Educational Technology, 15(4), 546-
550. 

Bush, C. L. (1981). Taking hold of technology: Topic guide for 1981–1983. American 
Association of University Women. 

Carstens, K. J., Mallon, J. M., Bataineh, M., & Al-Bataineh, A. (2021). Effects of technology on 
student learning. Turkish Online Journal of Educational Technology-TOJET, 20(1), 105-
113. 

Chieng, Y. E., & Tan, C. K. (2021). A sequential explanatory investigation of TPACK: Malaysian 
science teachers’ survey and perspective. International Journal of Information and 
Education Technology, 11(5), 235-241. 

Consoli, T., Désiron, J., & Cattaneo, A. (2023). What is “technology integration” and how is it 
measured in K-12 education? A systematic review of survey instruments from 2010 to 
2021. Computers & Education, 197, 104742. 

Crompton, H. (2018). Education reimagined: Leading systemwide change with the ISTE 
standards. International Society for Technology in Education. 

Das, K. (2019). The role and impact of ICT in improving the quality of education: An overview. 
International Journal of Innovative Studies in Sociology and Humanities, 4(6), 97-103. 

Dasmo, D., Notosudjono, D., Sunardi, O., & Binoardi, H. (2021). Analisis indikator 
kepemimpinan teknologi kepala sekolah sebagai pemimpin implementasi teknologi 
Abad 21. Idaarah: Jurnal Manajemen Pendidikan, 5(2), 240-252. 

Davies, P. M. (2010). On school educational technology leadership. Management in 
Education, 24(2), 55-61. 

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of computer technology: 
A comparison of two theoretical models. Management Science, 35(8), 982-1003. 

Dexter, S., & Richardson, J. W. (2020). What does technology integration research tell us 
about the leadership of technology? Journal of Research on Technology in Education, 
52(1), 17-36. 

Feenberg, A. (1991). Critical theory of technology. Oxford University Press. 
Fraser, R. (2020). Teachers' perceptions of technology leadership that impact technology use 

in the classroom [Unpublished doctoral dissertation, Wilkes University]. 
Ghavifekr, S., & Wong, S. Y. (2022). Technology leadership in Malaysian schools: The way 

forward to Education 4.0–ICT utilization and digital transformation. International 
Journal of Asian Business and Information Management (IJABIM), 13(2), 1-18. 

Granić, A., & Marangunić, N. (2019). Technology acceptance model in educational context: A 
systematic literature review. British Journal of Educational Technology, 50(5), 2572-
2593. 

Hu, K., & AlSaqqaf, A. (2021). Investigating Malaysian teachers' technology acceptance 
towards integrating e-learning into English teaching. Journal of English Language 
Teaching Innovations and Materials, 3(2), 87-98. 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 3 , No. 4, 2024, E-ISSN: 2226-6348 © 2024 

3734 

Huang, F., & Teo, T. (2020). Influence of teacher-perceived organisational culture and school 
policy on Chinese teachers’ intention to use technology: An extension of technology 
acceptance model. Educational Technology Research and Development, 68(3), 1547-
1567. 

International Society for Technology in Education (ISTE). (2009). National Educational 
Technology Standards for Administrators. ISTE. https://cdn.iste.org/www-
root/Libraries/Images/Standards/Download/ISTE%20Standards%20for%20Administrat
ors%2C%202009%20(Permitted%20Educational%20Use).pdf 

International Society for Technology in Education (ISTE). (2018). International standards: For 
education leaders. ISTE. https://www.iste.org/standards/for-education-leaders 

International Society for Technology in Education (ISTE). (2024). We are ISTE. ISTE. 
https://iste.org/our-story 

Yusoff, J. & Izham, M. (2023). Amalan kepimpinan teknologi guru besar dan hubungannya 
dengan komitmen guru Program Transformasi Sekolah 2025. Malaysian Journal of Social 
Sciences and Humanities (MJSSH), 8(2), e002143-e002143. 

Karakose, T., Polat, H., & Papadakis, S. (2021). Examining teachers’ perspectives on school 
principals’ digital leadership roles and technology capabilities during the COVID-19 
pandemic. Sustainability, 13(23), 13448. 

Kimmons, R., Graham, C. R., & West, R. E. (2020). The PICRAT model for technology 
integration in teacher preparation. Contemporary Issues in Technology and Teacher 
Education, 20(1), 176-198. 

Koc, M., & Demirbilek, M. (2018). What is technology (T) and what does it hold for STEM 
education? Definitions, issues, and tools. In Research Highlights in STEM Education. 

Koehler, M. J., & Mishra, P. (2005). What happens when teachers design educational 
technology? The development of technological pedagogical content knowledge. Journal 
of Educational Computing Research, 32(2), 131-152. 

Koehler, M. J., Mishra, P., Akcaoglu, M., & Rosenberg, J. M. (2013). The technological 
pedagogical content knowledge framework for teachers and teacher educators. In ICT 
Integrated Teacher Education: A Resource Book (pp. 2-7). 

Korkmaz, Ö., Kutlu, A. Ö., & Yavuz, Ş. (2022). Trends in 'technology leadership' research in 
education: Scoping review. Journal of Teacher Education and Lifelong Learning, 4(1), 12-
33. 

Lau, J. S. C., & Roslinda Rosli. (2020). Pengetahuan teknologi maklumat dan komunikasi guru 
matematik sekolah rendah. Malaysian Journal of Social Sciences and Humanities 
(MJSSH), 5(11), 71-84. 

Lawrence, J. E. (2022). The strategic drivers influencing teachers' integration of ICT in teaching 
and learning environment. The Educational Review, 6(7), 300-311. 

Lee, S., Kuo, L. J., Xu, Z., & Hu, X. (2022). The effects of technology-integrated classroom 
instruction on K-12 English language learners’ literacy development: A meta-analysis. 
Computer Assisted Language Learning, 35(5-6), 1106-1137. 

Leong, W. C., & Aida Hanim A. Hamid. (2023). Amalan kepimpinan teknologi guru besar dan 
hubungannya dengan komitmen guru Program Transformasi Sekolah 2025 (TS25). 
Malaysian Journal of Social Sciences and Humanities (MJSSH), 8(3), 1-18. 

Lim, Y. J., & Mohamed Yusoff. (2021). Amalan kepimpinan teknologi guru besar dan 
hubungannya dengan efikasi kendiri guru SJKC Daerah Alor Gajah Melaka. In Papers 
presented at ICOFEA 2021 Conference Proceedings (pp. 337-345). 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 3 , No. 4, 2024, E-ISSN: 2226-6348 © 2024 

3735 

Lloyd, M. (2005). Towards a definition of the integration of ICT in the classroom. In P. Jeffrey 
(Ed.), AARE ’05 Education Research Creative Dissent: Constructive (pp. 1-18). Australian 
Association of Research in Education. 

Malatji, W. R., Eck, R. V., & Zuva, T. (2020). Understanding the usage, modifications, 
limitations and criticisms of technology acceptance model (TAM). Advances in Science, 
Technology and Engineering Systems Journal, 5(6), 113-117. 

Malaysian Ministry of Education (MOE). (2013). Malaysia Education Blueprint 2013-2025. 
Putrajaya: Bahagian Pendidikan Guru. 

Marion, R., & Gonzales, L. D. (2014). Leadership in education: Organizational theory for the 
practitioner (2nd ed.). Waveland Press. 

Mat Rahimi Yusof, Nurul Fakhri Daud, Fauzi Hussin, Hapini Awang, Ramlan Mustapha, & Pang 
L. C. (2021). The influence of headmaster’s technology leadership on teachers’ 
performance: A quantitative study. Journal of Contemporary Social Science and 
Education Studies, 1(2), 19-28. 

McOmber, J. B. (1999). Technological autonomy and three definitions of technology. Journal 
of Communication, 49(3), 137-153. 

Miller, C. (2022). A case study of how pre-K-12 school leaders’ knowledge, skills, and 
dispositions of the ISTE standards affect learning environments [Unpublished doctoral 
dissertation]. Louisiana Tech University. 

Mishra, P. (2019). Considering contextual knowledge: The TPACK diagram gets an upgrade. 
Journal of Digital Learning in Teacher Education, 35(2), 76–78. 

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A 
framework for teacher knowledge. Teachers College Record, 108(6), 1017–1028. 

Samsudin, M. A. (2021). Digital learning landscape in Malaysia during the COVID-19 pandemic: 
The perspective of ecological techno-subsystem theory. Journal of International 
Cooperation in Education, 24(2), 131–145. 

Mugo, D. G., Njagi, K., Chemwei, B., & Motanya, J. O. (2017). The technology acceptance 
model (TAM) and its application to the utilization of mobile learning technologies. British 
Journal of Mathematics & Computer Science, 20(4), 1–8. 

Muhammad Huzaifah, & Azlin Norhaini. (2018). Kepimpinan teknologi maklumat dan 
komunikasi guru besar dan tahap kualiti PdPc Pak-21 di daerah Kinabatangan. In 
Proceedings of the ICOFEA 2018 Conference (pp. 427–431). 

Nair, R. S. (2021). Students’ perception in technology integration and its alignment within the 
ISTE standards. The Educational Review USA, 5(12), 460–469. 

Nair, R. S., & Tay, C. C. (2021). Integrating technology that uses modified SAMR model as a 
pedagogical framework in evaluating learning performance of undergraduates. The 
Educational Review USA, 5(10), 373–384. 

Northouse, P. G. (2004). Leadership: Theory and practice (3rd ed.). Sage Publications Ltd. 
Nur Aisyah Kamaluddin, & Hazrati Husnin. (2022). Penggunaan teknologi maklumat dan 

komunikasi (TMK) dalam pendidikan. Jurnal Dunia Pendidikan, 4(2), 333–343. 
Nurul Syuhada, & Helmi Norman. (2023). Kepimpinan teknologi pengetua dan hubungannya 

dengan kompetensi digital pelajar. In Proceedings of the 9th International Conference 
on Business Studies and Education (ICBE) (pp. 32–43). 

Obaid Abdullah, & Abdullah Misfer. (2020). Technological leadership in public education 
schools in the Eastern Province of the Kingdom of Saudi Arabia. Ilkogretim Online, 19(2), 
1395–1412. 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 3 , No. 4, 2024, E-ISSN: 2226-6348 © 2024 

3736 

Oded, Y., & Oded, I. (2022). SAMR model in action: Effective technology integration in LCTL 
teaching. CALICO Journal, 39(3), 101–123. 

Ong, H. H., & Aida Hanim A. Hamid. (2023). Kepimpinan teknologi guru besar dan 
hubungannya dengan kompetensi pengetahuan teknologi pedagogi kandungan guru 
SJKC. Malaysian Journal of Social Sciences and Humanities (MJSSH), 8(1), 1–18. 

Ozgur, H. (2020). Relationships between teachers’ technostress, technological pedagogical 
content knowledge (TPACK), school support, and demographic variables: A structural 
equation modeling. Computers in Human Behavior, 112, 106468. 

Puentedura, R. (2006). Transformation, technology, and education. 
http://hippasus.com/resources/tte/ 

Rad, D., Egerau, A., Roman, A., Dughi, T., Balas, E., Maier, R., Ignat, S., & Rad, G. (2022). A 
preliminary investigation of the technology acceptance model (TAM) in early childhood 
education and care. BRAIN. Broad Research in Artificial Intelligence and Neuroscience, 
13(1), 518–533. 

Raman, A., Thannimalai, R., & Siti Noor Ismail. (2019). Principals' technology leadership and 
its effect on teachers' technology integration in 21st-century classrooms. International 
Journal of Instruction, 12(4), 423–442. 

Raygan, A., & Moradkhani, S. (2022). Factors influencing technology integration in an EFL 
context: Investigating EFL teachers’ attitudes, TPACK level, and educational climate. 
Computer Assisted Language Learning, 35(8), 1789–1810. 

Roslee Talip, & Tiop, T. (2020). Kesan komitmen organisasi pendidikan sebagai moderator ke 
atas hubungan kepimpinan teknologi pengetua dalam pengurusan kurikulum dengan 
efikasi kendiri guru. Malaysian Journal of Social Sciences and Humanities (MJSSH), 5(3), 
30–46. 

Ruggiero, D., & Mong, C. J. (2015). The teacher technology integration experience: Practice 
and reflection in the classroom. Journal of Information Technology Education, 14, 161–
178. 

Sampar, R. B. A., & Suziyani Mohamed. (2023). Pengetahuan teknologi pedagogi kandungan 
(TPACK) guru prasekolah. Malaysian Journal of Social Sciences and Humanities (MJSSH), 
8(6), 1–14. 

Samsul Juwait, Siew N. M., & Mad Noor Madjapuni. (2022). Technological pedagogical 
content knowledge, commitment and motivation of physics teachers to implement 
online teaching and learning during COVID-19 pandemic. Malaysian Journal of Social 
Sciences and Humanities (MJSSH), 7(8), 1–14. 

Sanmugam, U., Aida Hanim A. Hamid, & Norasmah Othman. (2023). Kepimpinan teknologi 
guru besar terhadap pengajaran dan pembelajaran atas talian guru pada pasca COVID. 
Malaysian Journal of Social Sciences and Humanities (MJSSH), 8(5), 1–15. 

Sazali Abd Wahab, Raduan Che Rose, & Suzana Idayu Wati Osman. (2012). Defining the 
concepts of technology and technology transfer: A literature analysis. International 
Business Research, 5(1), 61–71. 

Scherer, R., Siddiq, F., & Tondeur, J. (2019). The technology acceptance model (TAM): A meta-
analytic structural equation modeling approach to explaining teachers’ adoption of 
digital technology in education. Computers & Education, 128, 13–35. 

Schrum, L., Galizio, L. M., & Ledesma, P. (2011). Educational leadership and technology 
integration: An investigation into preparation, experiences, and roles. Journal of School 
Leadership, 21(2), 241–261. 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 3 , No. 4, 2024, E-ISSN: 2226-6348 © 2024 

3737 

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching. Educational 
Researcher, 15(2), 4–14. 

Shunmugam, R. R., Muniandy, V., Mahazi Si Harun, Norazman Mohamed, Azhar Harun, Che 
Zakiah, ... & Zunaida Zakaria. (2023). Hubungan antara pembangunan individu terhadap 
pembangunan organisasi dalam kalangan graduan NPQEL 2.0. Jurnal Pengurusan Dan 
Kepimpinan Pendidikan, 36(1), 1–12. 

Sincar, M. (2013). Challenges school principals facing in the context of technology leadership. 
Educational Sciences: Theory and Practice, 13(2), 1273–1284. 

Siti Zaharah Mohid, Roslinda Ramli, Khodijah Abdul Rahman, & Nurul Nadhirah Shahabudin. 
(2018). Teknologi multimedia dalam pendidikan abad 21. In Proceedings of the 5th 
International Research Management & Innovation Conference (pp. 1–9). 

Swallow, M. J., & Olofson, M. W. (2017). Contextual understandings in the TPACK framework. 
Journal of Research on Technology in Education, 49(3-4), 228–244. 

Syamsul Abdul Hamid, Aziah Ismail, & Rosniza Zaharudin. (2021). Kepimpinan teknologi guru 
besar sekolah rendah harian: Satu kajian rintis di Kedah. JuPiDi: Jurnal Kepimpinan 
Pendidikan, 8(3), 38–54. 

Talan, T. (2020). The effect of mobile learning on learning performance: A meta-analysis 
study. Educational Sciences: Theory and Practice, 20(1), 79–103. 

Tiop, T., & Roslee Talip. (2020). Hubungan kepimpinan teknologi pengetua dalam pengurusan 
kurikulum dan efikasi kendiri guru. Malaysian Journal of Social Sciences and Humanities 
(MJSSH), 5(4), 71–83. 

Toomey, R. (2001). Information and communication technology for teaching and learning. 
Schooling Issues Digest, 2, 1–6. 

Tunjera, N., & Chigona, A. (2020). Teacher educators' appropriation of TPACK-SAMR models 
for 21st century pre-service teacher preparation. International Journal of Information 
and Communication Technology Education, 16(3), 126–140. 

UNESCO. (2009). Guide to measuring information and communication technologies (ICT) in 
education. UNESDOC Digital Library. 

          https://unesdoc.unesco.org/ark:/48223/pf0000186547 
Valtonen, T., Leppänen, U., Hyypiä, M., Sointu, E., Smits, A., & Tondeur, J. (2020). Fresh 

perspectives on TPACK: Pre-service teachers’ own appraisal of their challenging and 
confident TPACK areas. Education and Information Technologies, 25(4), 2823–2842. 

Wahyuni, S., Mujiyanto, J., Rukmini, D., & Fitriati, S. W. (2010). Teachers’ technology 
integration into English instructions: SAMR model. In Proceedings of the International 
Conference on Science and Education and Technology (ISET 2019) (pp. 546–550). 

Wali, A., & Popal, A. (2020). The emerging issues and impacts of technology in classroom 
learning. International Journal of Emerging Technologies in Learning (iJET), 15(15), 237–
245. 

Wan Zaliha, Nazeri Mohammad, & Wan Ameran. (2022). Peranan pemimpin instruksional 
dalam menangani perubahan organisasi. Jurnal Pengurusan dan Kepimpinan 
Pendidikan, 35(2), 1–8. 

Willis, R. L., Lynch, D., Fradale, P., & Yeigh, T. (2019). Influences on purposeful implementation 
of ICT into the classroom: An exploratory study of K-12 teachers. Education and 
Information Technologies, 24, 63–77. 

Yu, C., & Prince, D. L. (2016). Aspiring school administrators’ perceived ability to meet 
technology standards and technological needs for professional development. Journal of 
Research on Technology in Education, 48(4), 239–257. 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 3 , No. 4, 2024, E-ISSN: 2226-6348 © 2024 

3738 

Zhang, W., & Tang, J. (2021). Teachers’ TPACK development: A review of literature. Open 
Journal of Social Sciences, 9(7), 367–380. 

Zhang, Y., Adams, D., & Cheah, K. S. L. (2022). The relationship between technology leadership 
and teacher ICT competency in higher education. Education and Information 
Technologies, 27(7), 10285–10307. 

Adnan, Z. & Husnin, H. (2024). Cabaran guru mengaplikasikan pembelajaran digital melalui 
pelantar Digital Educational Learning Initiative Malaysia (DELIMa) dalam pengajaran dan 
pemudahcaraan (PdPc). International Journal of Contemporary Education, Religious 
Studies and Humanities, 4(1), 27–41. 

Yahya, Z. & Raman, A. (2020). Latest relationship between principals’ technology leadership 
and teacher’s technology use in secondary schools. Social Science and Humanities 
Journal (SSHJ), 1797–1814. 

 
 
 


