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Abstract—The major role of ICT tools is a means to communicate and col-
laborate in a globalized, technological world in the knowledge society. In edu-
cation, the role of ICT is paramount, especially for supporting teachers in ICT
integrated teaching. However, little research has been conducted particularly in
Asia-Pacific, on the interaction between teachers and ICT integration influenced
by their school’s stakeholder, which lead to successful implementation among
teachers in teaching. Therefore, the purpose of this study is to investigate the
challenges faced by teachers to ICT tools and how the schools' leaders and
schools' stakeholders overcome these challenges. By employing a qualitative re-
search methodology, data were collected using a multi-method of data collec-
tion, including in-depth interviews, non-participants observations, field notes,
and document analysis. The findings uncovered three themes for existing chal-
lenges and overcoming challenges. Three themes for the challenges are the in-
adequate schools’ ICT tools, failure to commit to the schools’ regulations, and
failure to comply with the schools’ regulations. The three themes for overcome
challenges are assisted performance, sharing ideas, and distributed leadership
style. This study can be an exemplar for other schools in strategizing ICT inte-
gration for teachers in teaching.

Keywords—ICT tools, ICT integration, schools’ leaders, schools’ stakeholders,
primary education

1 Introduction

In recent years, an increasing amount of literature emphasizes the roles of ICT as a
tool to support 21st-century skills, motivation, knowledge sharing, and assessment
purposes. The 21st-century skills consist of critical thinking, problem-solving, creativ-
ity, written and oral communication, leadership, adaptability, collaboration, self-
direction, responsibility, and global awareness [1]. These skills can enhance students
learning either in collaborative or personalized learning, helping them to compete at
the global marketplace [2], [3]. In the same vein, Voogt, Knezek, Cox, Knezek, and
Brummelhuis [4] in their article “under which conditions does ICT have a positive
effect on teaching and learning? A call to action”, claimed that ICT are multiple tech-
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nology-enhanced pedagogies in the curriculum’s attempts to address the issues of
students’ needs in 21st-century skills. Instead of ICT merely helping students to de-
velop 21st-century skills, a qualitative phenomenology study in USA found ICT also
can help students boost their motivation and widen their knowledge and information
and support the assessment of 21st-century skills [5].

ICT is most likely crucial as millennial students are digital learners who are highly
devised, highly networked, highly interactive, and highly social [6]. Educators have to
“speak in students’ language,” then they will learn better, and at the same time, the
use of emerging technologies can be cost-effective. This happens as the world has
introduced Web 2.0 technology, putting the power to learn, collaborate, create, and
share resources in the hands of the students with free access tools, such as
https://www.draw.io/ and https://www.mockupworld.co/all-mockups/ an online diagram
software to draw flowchart, chart and any diagram. According to Ertmer et al. [7],
Web 2.0 refers to “second-generation Internet applications that do something unique,
practical, and/or powerful while enabling social connections, and thus, greater collab-
oration among users” (p. 424-425). This view is supported by Mohammad and Kul-
karni [9] who asserted that the emerging technologies, such as Web 2.0 have opened
up cost-effective approaches, providing the reach of education to the youth as well as
to those who need continuing education for meeting the demands of a fast-changing
society.

The major role of ICT is as means to communicate and collaborate in a globalized,
technological world in the knowledge society. In education, the role of ICT is para-
mount especially, for supporting teachers in teaching. Based on the literature, scholars
use various definitions to describe ICT in education. For example, in developed coun-
tries such as Canada, ICT is defined as “technological tools used to manipulate and
communicate information, such as recording media (e.g., CDs/DVDs), broadcasting
systems (e.g., radio, television), computing hardware and software (e.g., World Wide
Web, Web 2.0, email), and mobile networks devices (e.g., cell phones, smartphones)”
[10]. Another study in primary education in Cyprus revealed that ICT are used by
teachers for updating and enriching lessons through the Web or technical and admin-
istrative facilities by providing storage for retrieving and sharing of information, pre-
paring and presenting efficiency [11]. In developing country such as Malaysia, ICT
refers “to the common technology-based tools that are using in schools such as com-
puter, Laptop, LCD, digital photocopy machine, Digital Audio and Video devices,
digital camera, scanner, DVD player and multimedia projector” [12]. Throughout the
present study, the researcher adapted these scholars’ definitions because of the ICT’s
definitions between developed and developing countries quite similar. However, the
definition of ICT should align with international level. Most of these definitions, a
definition from Aucoin [10] fixes the environment of the millennium era. For the
purposes of this study, ICT is defined as the communication tools and web-based
system especially the Web 2.0 to support teachers in teaching process for acquiring,
sharing, and creating knowledge.
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1.1 Problem statement

There are increasing numbers of studies on the positive impact of ICT assisted
teaching and learning on the learning outcome of students, lead to successful ICT
integration in schools [13]. We also have seen the emergence of technologies, lead to
an engaging learning environment [14]. However, little research has been conducted
particularly in Asia-Pacific on the interaction between teachers and ICT integration
that shaped by their social environment, namely school’s stakeholder, lead to success-
ful ICT integration among teachers in teaching. The stakeholder in education refers to
“a person who has a vested interest in the success or failure of a school or education
system including administrators, teachers, staff members, students, parents, families,
community members, local business leaders, and elected” [15]. Based on the available
literature in Malaysian context, a report by the Malaysia’s MOE claimed that approx-
imately 80% of teachers spent less than one hour a week integrating ICT in teaching.
Similarly, United Nations Educational, Scientific and Cultural Organization
(UNESCO) reports revealed that teachers’ ICT integration in Malaysian schools has
not gone much further than the use of word-processing application as an instructional
tool in teaching [16]-[18]. They claim that the above situations have occurred as there
is little support from the school’s leaders, especially for resources and ICT training
[18]. School’s leaders, especially the headmasters, one of the most significant cata-
lysts in the successful ICT integration among teachers [19], [20]. Therefore, the pur-
pose of this study is to investigate the challenges faced by teachers to ICT tools and
how the schools' leaders and schools' stakeholders overcome these challenges.

In 2017, thirteen out of 212 primary schools from the federal territory of peninsular
Malaysia were awarded with 5-star. Malaysia's ETD has endorsed a list of schools
with different levels of ICT integration, ranging from 1-star (lowest) to 5-star (high-
est) to portray the implementation level of ICT integration in each school based on the
SSQS [21]. As only few primary schools received the 5-star recognition, it is impera-
tive to explore why that certain schools are more prominent than others for ICT inte-
gration in teaching. The findings could offer an answer to the minimal teachers’ ICT
integration in teaching. For the study purposes, the following research questions are
addressed:

e What are the challenges that teachers faced to use ICT tools in their teaching?
e How the school’s leaders and school’s stakeholder overcome these challenges?

1.2 Effective ICT integration in teaching

Although teachers do integrate ICT, it does not guarantee that they understand ef-
fective ICT integration. There are two components in the process of effective ICT
integration proposed by Nishant Gunjan [22] and Lin, Wang, and Lin [24], they are
the ICT integration approach; and the level of ICT integration. ICT integration can be
viewed based on three approaches in teaching: from ICT, about ICT, and with ICT
[22]. Teaching from ICT refers to the use of ICT to convey specific information or
skills through the application of technologies such as web-based-assisted instruction
and web-based tutoring systems. Teaching about ICT refers to the use of technology
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that reflects traditional teaching environments including the teaching of the technolo-
gy itself such as students learn the computer literacy topic to understand how a com-
puter works in keyboarding skills; ethical uses of computers; and a particular pro-
gramming language. Teaching with ICT refers to the current thinking about the use of
ICT to support teaching for achieving meaningful learning. Lin, Wang, and Lin [24]
proposed a pedagogical ‘technology model for teachers’ ICT integration in public
high schools in China. The two-dimensional level model consists of ‘technology’ and
‘pedagogy’ dimensions as a guide for teachers’ progressions in terms of ICT integra-
tion. There are four levels in the pedagogy dimension: direct teaching; cognitively
active learning; constructive learning; and social learning. These levels are defined
based on four factors: teacher pedagogical beliefs; instructional strategies used; teach-
er-student interactions; and the types of tasks students are expected to carry out. Sub-
sequently, the technology dimension contains eight levels, ranging from Level 0 (non-
use) to Level 7 (implementing sophisticated instructional applications). The eight
levels are defined based on three factors: whether a teacher is a passive consumer or
an active producer of the ICT-based resources; the level of sophistication of the ICT
tools that a teacher uses; and as well as the richness of functionality of an ICT-based
product developed by a teacher. These qualitative case studies revealed that this mod-
el is able to be adapted by teachers in guiding them in ensuring effective and progres-
sive ICT integration.

ICT integration can mediate teachers to effective teaching which their leads to
meaningful learning through the use of emerging technologies in the knowledge so-
ciety environments. In addressing the issues of pedagogical aspects, modern technol-
ogy offers tools with various functionality, such as content management system and
Web 2.0. For example, Google Hangout and ZohoWriter can be used for collaboration
and sharing knowledge that is crucial in the teaching and learning process [25]. Nev-
ertheless, to attain effective ICT integration in teaching, a mix-method study for sec-
ondary teachers in Norway revealed that teachers must give time to find their way to
integrate ICT in their teaching method [26]. Students can access the information at
any time and everywhere before they come to class as preparation for learning or
doing homework. This view is supported by Garcia-Valcarcel [24] who conducted a
quantitative study involving teachers in primary, secondary, and upper secondary
schools in Spain and found the effectiveness of teaching mediated by technology tools
in the teaching process will bring meaningful learning and experiences for students.

Teachers’ competency in ICT integration is needed and must align with the stu-
dents’ needs for effective ICT integration [28]. On the other hand, if teachers could
not have the right skills to integrate ICT into their teaching, it shall lead to ineffective
ICT integration. Case studies conducted in Korea to understand teachers' ICT capacity
for the 21st-century learning environment found the new roles of teachers in ICT
integration include new media literacy skills and adaptive expertise with efficiency
and innovation [29]. This view promotes the idea that teachers should have a range of
different skills including technical and communication skills. It could be obtained
through learning from Scratch for computational and creative thinking and learning
robotics as emerging technology for convergent and divergent thinking. Teachers
must also have technical skills and knowledge in dealing with educational videos,
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stimulation, storage of data, the use of databases, mind-mapping, guided discovery,
brainstorming, music, and World Wide Web [28].

Given all that has been mentioned so far in this section, the effectiveness of ICT in-
tegration in teaching depends on the approaches. Teaching with ICT is the best ap-
proach to achieve meaningful learning [30]. The other two approaches of ICT integra-
tion in teaching; about ICT and from ICT can be applied at the initial process of
teaching to introduce ICT tools to students, and then teachers able to integrate ICT.
For teachers to integrate ICT, they need to understand the roles of ICT integration as
part of a teacher’s teaching process which can lead to meaningful learning. Further-
more, a sophisticated understanding of ICT integration in teaching is required to as-
certain the impact of ICT integration on effective teaching which leads to meaningful
learning. Teachers’ resistance to ICT integration is the most likely reason that hin-
dered them from achieving the high level of ICT integration in teaching.

2 Literature Review

2.1  Sociocultural perspectives on the challenges in ICT integration among
teachers

For more than a decade, the literature shows that the majority of studies related in
the West and Asia revealed various factors that could contribute to the challenges in
ICT integration among teachers. If the challenges ICT integration are not overcome,
the problem that occurred in a school can hinder the teachers' ICT integration in their
teaching. The hindrance can either be extrinsic to teachers (first-order barrier) or in-
trinsic to teachers (second-order barrier) [31]. This study’s stance is that sociocultural
factors are extrinsic or external to teachers in integrating ICT in their teaching. From
sociocultural perspectives, Vygotsky's [31], [32] emphasizes the interrelated between
an individual and its social environment to mediates an action. Thus, the stance in a
sociocultural perspective is appropriate in studying the interaction between teachers
and ICT integration. Based on the reviewed literature and the focus of this study, the
sociocultural factors only discussed into two themes:

e School’s leadership towards ICT Integration among teachers
e Support from the school’s stakeholder

School’s leadership towards ICT integration among teachers: The role of
school leadership is challenging in supporting and implementing ICT integration in
schools. School’s leadership refers to the role of headmasters in the schools [20].
Previous studies indicated that teachers perceive headmasters’ leadership as one of the
most significant catalysts influencing ICT integration among teachers [19], [20]. A
quantitative study in Flemish primary school in Belgium indicated that headmasters
are the catalyst and facilitator of ICT integration in teaching [19]. Moreover, a qualita-
tive study in Quebec English Schools urges that school’s leaders clearly work towards
the vision and mission for technology integration and plan for ICT integration com-
prehensively. The school leaders must also drive the investment of ICT resources for
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teaching purpose [20]. This view on school’s leadership is also written by Bannayan
et al. [33] as one of the UNESCO reports about ICT in primary education.

In order to successfully integrate ICT in teaching, school leaders should employ
certain leadership style in schools. Therefore, leadership styles have been extensively
studied such as charismatic leader in [34] and distributed leadership approach in [35] .
Previous studies in Singapore suggested that a school leader must employ a distribut-
ed leadership approach to ensure success in any activity especially ICT integration
activities related to teachers [35]. The distributed leadership refers to the aspect that
assists the headmaster to handle the demands by sharing the responsibilities with
middle managers such as instructional programs and ICT coordinator while embark-
ing on ICT integration [36]. Instead of distributed leadership, a good leader must use a
charismatic style in leading his/her professional team in Israeli schools [34]. Tubin
[34] also found that charismatic style brings led to positive communication regarding
ICT between superior and subordinate while at the same time supporting staff as they
grapple with the emerging technologies.

Support from the school’s stakeholder: A considerable amount of the literature
has been published pertaining support from the school’s stakeholder towards teachers’
ICT integration in teaching that leads to successful ICT integration in schools [20],
[37]-39]. One study in Turkey adopted a sociocultural approach and found that the
teachers perceived the administration as significant factors that hinder their willing-
ness to introduce technology into teaching [39]. Other studies also claimed that suffi-
cient support from administrators and ICT coordinators would increase the educators’
commitment to integrating ICT. For example, Goktas et al. [40] argued that ongoing
support given to teachers would give them confidence for ICT integration. Goktas et
al. [40] also claimed that the support of the ICT coordinator and the school adminis-
trator is necessary to assure the effectiveness of ICT integration process. In line with
Rabah [20], perceived school headmaster’s leadership is one of the most convincing
catalysts in influencing the success of ICT integration. She further claimed that sup-
portive school leadership and clear ICT vision from the leaders at the school as well
as investments in ICT integration such as ICT training are worth the efforts.

The currently available literature shows that technical support challenges in every
school are to cater to the technical issues on ICT integration. For example, previous
studies found that insufficient technical support specialists to fix the technical prob-
lem, lead to the challenge of teachers’ ICT integration [20], [40], [41]. Lim [42] con-
tended that teachers could successfully organize their students in a classroom from
engaging in deviant behaviors that might disrupt the lesson will only be possible with
the support given by the technical assistant. Rabah [20] suggested that the school's
leaders should manifest a precise vision of technical support which clearly states in
the school's vision for preparing technical personnel to ease ICT integration imple-
mentation. In case of technical problem, the technical support team has to ascertain
that any technology failures before, during and after ICT integration in teaching get
fix [35].

Previous studies emphasized the challenges of peer support in ICT integration
among teachers. Zah et al. [43] claimed that administrative work would burden or
distract the teachers to focus on teaching. In fact, some scholars suggested that the
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teachers’ workloads such as clerical work need to be reduced [40]. One of the efforts
to reduce teachers’ workload, as suggested by scholars, is to provide peer support
through the collaboration and sharing knowledge influenced teachers’ ICT integration
[39], [40]. For example, a study in Singapore suggests that in addressing teachers’
workload, teachers must conduct sharing sessions to design and develop ICT-based
lessons [44]. Similar result was found in a study on secondary schools in Iran in that
sharing of information and cooperation among teachers were also the major factors
influencing teachers’ motivation to integrate ICT in their lessons [37].

3 Methodology

3.1 Research design

A qualitative multiple-case study was adopted to understand the interaction be-
tween teachers and ICT integration in two Malaysian public primary schools. Based
on Mayring [46], the cross-cases analysis was utilizing a qualitative content analysis
to navigate the case study data.

Participants: This study adopted a method of purposive sampling with criterion-
based case selection to select the schools and participants. Based on Creswell [47] and
Patton [48] , the primary selection criterion of the sampled was as follows:

e Having achieved the highest level
e Being awarded a five-star ranking in integrating ICT based on Malaysia’s SSQS in
2017

To select the participants, the researchers divided the selection into two categories:

e Primary participants
e Secondary participants

The primary participants were teachers who are the main implementers of ICT-
integrated teaching and therefore can claim a significant stake in the success of the
process. The secondary participants consisted of the headmaster, ICT coordinator,
head of units, and ICT teacher because these participants were the communities that
could influence or hinder ICT-integrated teaching. The researchers have interviewed
fourteen participants. The selection of subjects taught by participants is varied to en-
sure the implementation of ICT integration in schools is the across-curriculum. The
point of data saturation determined the number of participants. The study reached
saturation when no new themes emerged from the analysis of data collections [49],
[50]. Demographic information about the participants is provided in Table 1. For
confidentiality purposes, the participants' original names have been substituted with
the pseudonym. Based on the mentioned criteria above, two public primary schools
were selected in this study: School P and School K.
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Table 1. Demographic information of the participants

Schools Participants' pseudonym Position Qualification
School P Mr. Siew Headmaster Degree
P Mrs. Liew ICT coordinator Degree
P Mr. Shin Head of unit (Mathematics) Degree
P Miss Ng ICT teacher Degree
P Mrs. Hidayah English teacher Diploma
P Mr. Loh Mathematics teacher Degree
P Miss Siti Bahasa Malaysia teacher Degree
School K Mrs. Habsah Headmaster Master
K Mr. Halim ICT coordinator Degree
K Mrs. Hanan Head of unit (Science) Degree
K Mr. Abu ICT teacher Diploma
K Mrs. Asmah Science teacher Degree
K Miss Ani Bahasa Malaysia teacher Degree
K Mr. Hassan Mathematics teacher Degree

Methods of data collection: To address the two research questions, the researcher
used the multi-method data collection. A primary method of data collection included
three sessions of an in-depth interview. Another method that was also used as a trian-
gulation was the non-participant observations, and document analysis known as the
multi-method approach of data to ensure the data is valid and reliable [51], [52]. Table
2 summarizes these data collection methods and procedure. Fig. 1 shows a brief of the
process of data collection in one school at a time. The aim was to collect data from
one school to another to make it easier due to familiarity and making it possibly faster
[51].

Fieldwork

Cases selection:

1. Two cases - an urban school of 5-star ranking or the highest level of ICT integration in SSQS
Participants in each school:

1. Core subject teachers (atleast 3 teachers with at least 2 years experiences)

2. Headmaster

3.ICT coordinator

4. Head of units

5.ICT teacher

Method:

Three session of in-depth interviews - interview protocol (open-ended questions)
Triangulations:

1. Non- participant observations - classroom and school environments

2. Document analysis

v v

1* case study 2% case study
Report of 1% Report of 2
case study case study

v '

Draw  cross- N Develop story > Discuss Impli-
cases conclu- line of cross- cations
sions cases based on 2
ROs

Fig. 1. Representation of data collection process in the study
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Table 2. Data collection procedure summary

Methods

Information Sources

Procedure

In-depth interviews

Primary participants Secondary partic-
ipants

Face to face interviews with open-ended
interview questions were used for probing,
the interviews were audiotaped using a Sony
digital voice recorder, then transcribed each
interview verbatim immediately after each
interview session.

INon- participant
observations

Observed students’ activities in the
classrooms and computer labs, ICT
facilities in the classrooms, computer
labs, and access center including
Internet connection, availability of
software and courseware applications.

Took note and took picture.

The researcher took the picture during the
observation as the participants did not allow
the class to be videotaped. The classroom
observation was carried out before and after
the interview sessions for one particular
subject in a class. The observation involved
the researcher sitting at the back of the class
during the ICT-integrated teaching.

Document Analysis

Reviewed documents on the Malay-
sia’s MOE official website, schools’
official website, schools’ shared video
on YouTube.

Reviewed documents related to rules
and regulations that governed ICT
integration in the schools such as
school handbooks (school vision and
mission), ICT strategic plans, ICT
policies.

Reviewed the participants' shared
documents and pictures, and pictures
that the researcher took during the

observation.

Read and reread all sources and took note
any information related to the purpose of the
study.

Method of data analysis: The inductive category formation process was used to
answer the two research questions. As shown in Fig. 2, the researcher follows eight
steps of inductive category formation process. The researcher notes the idea in a
memo icon in a hermeneutic unit of ATLAS.ti or margin note on the paper to the data
attributed to the codes if the researcher has any idea for coding at that time. The re-
searcher continues the same process for the rest of the transcripts and compares the
segments of the data for each research question and coded them. Sometimes, the re-
searcher comes across a piece of data which is relevant but not related to the research
questions of the study; in these cases, the researcher labelled them with question
marks them as “related?” to later decide about them and the process of data analysis.
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Step 1
Research question, theoretical background

Step 2
Establishment of a selection criterion,
category definition, level of abstraction

Step 3
Working through the texts line by line, new
category formulation or subsumption

A
Step 4
Revision of categories and rules
after 10 - 50% of texts

v

v
Step 5
Final working through the material

v
Step 6
Building of main categories if useful

\4
Step 7
Intra-/Inter-coder agreement check

Step 8
Final results, ev. frequencies, interpretation

Fig. 2. The process of inductive category formation [46]
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4 Findings and Discussions

The findings are present on how the schools’ leaders and schools’ stakeholders in
overcoming the challenges for achieving 5 stars ranking or successful ICT integration
implementation in the schools. Table 3 demonstrates the two research questions that
addressed in this study, methods of data collection used to generate the themes based

of data collected.

Table 3. Challenges and overcoming the challenges in ICT integration among teachers

Research

Data collected for themes of challenges and overcoming the chal-

challenges that
teachers faced
to use ICT
tools in their
teaching?

Hidayah)

School K-“Sometimes teachers claimed that the ICT teachers did not
do their work. I mean the teachers did not get the information they
supposed to get it. Sometimes the teachers told me that they received
information late. Actually, I discussed this issue in a meeting, but the
ICT teachers claimed that they were burdened with another task
would make them late in delivering information and others activities.”
(Mrs. Hanan)

No Question lenges in ICT integration among teachers Methods
Inadequate Schools’ ICT Tools: Interviews with
School P- “unfortunately, the equipment's life cycle only lasts five all the partici-
years and should be maintained or replaced. We don’t have a budget |pants, observa-
for that. Is ok if just repair because he has a technician. But we can’t [tions, and doc-
afford to buy the new one because the government didn’t provide the [ument analysis
budget for purchasing ICT. Plus, we only have one technician, he
couldn’t repair all the equipment in short period.” (Miss Ng)
School K- “Last time, I couldn’t book the computer lab for students
one a week the computer lab full. That time we only have one com-
puter lab, not access center and open area. So, it not catered our needs
to bring students one a week.” (Mr. Hassan)
Failure to commit to the schools’ regulations: Interviews with
School P-“we felt pressured when the information that we were the head of unit,
supposed to receive didn’t reach us because the ICT teachers were ICT coordina-
busy. Our head of unit also busy, but not sure other head of units tors, and teach-

What are the |because I told you based on my experience in my department.” (Mrs. |ers

Failure to comply with the schools’ regulations:

School P1-“we received a poor response when we asked teachers to
attend the ICT workshops even stating that it is compulsory. They
'would usually say they were busy at work, have prior engagements
and would skip the training. If they did not attend the workshops, they
usually lost information because we trained on how to use our book-
ing system, installed school Management system, and did training on
other courseware and applications. That is the challenge that we faced
as administrators.” (Mrs. Siew)

School K1- “Most of the issue related to the difficulties of all parties
to comply the school’s regulations. They always saying difficult to
use ICT into teaching, but, they do not try to use it. (Mrs. Habsah)

Interviews with
the headmasters

How the
school’s
leaders and
school’s
stakeholder
overcome

|Assisted performance:

The roles of schools’ stakeholders in School P: PTA: Donate money

through the ‘Charity Night’. The alumni and parents who are experts
in certain areas: provide valuable guidance and advice to schools in

various fields such as banking, accounting, financial, sports, technol-
ogy, and landscape. The school board helps the schools to generate

Interviews with
all the partici-
pants, observa-
tions, and doc-
ument analysis

these chal-

income by installing the solar panel at the school, and sell to TNB
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lenges?

(energy company). The income was used to buy equipment such as
schools installed WIFI for better Internet connection and to top-up the
government’s budget for equipment maintained or replaced.

The roles of schools’ stakeholders in School K: PTA: Collect dona-
tion from the crowd. Crowd-funding campaign to purchase technolo-
gies. Technology developers transferred technologies to upgrade the
computer labs. Technology developers also contribute their technolo-
gies because the school like a showroom to their technology as this
school is a role model for technology in education.

Sharing ideas

School P- “We also seek help from the PTA, the school board, and
alumni. Besides fund, they have members who are experts in various
fields who can provide valuable guidance and advice”. (Mr. Siew)
School K: The technology developers coming to the schools to share
their experiences about their product with teachers and students.

Interviews with
the headmasters,
observations,
and document
analysis

Distributed leadership style:

School P-“our headmaster is very supportive, he always attends our
ICT workshops. For me, I am excited to attend the workshop when I
see the enthusiasm of our headmaster for implementing ICT in our
school.” (Miss Siti)

Interviews with
all the partici-
pants, observa-
tions, and doc-
ument analysis

School K: Miss Ani explained that “they were becoming increasingly
frustrated at the lack of support and recognition that they were receiv-
ing from the administrators. However, it is changed when we see our

headmaster’s concern for us.” (Miss Ani)

4.1  Challenges that teachers faced in using ICT tools in their teaching

The first research question identified the challenges that teachers faced to use ICT
tools in their teaching could hinder teachers’ ICT integration in schools. Three
themes emerged pertaining to the challenges to answer the first research question of
both School P and K. The three themes are: 1. inadequate schools’ ICT tools; 2. fail-
ure to commit to the schools’ regulations; and 3. failure to comply with the schools’
regulations.

Inadequate schools’ ICT tools: The findings revealed that the teachers from both
Schools P and K faced challenges between attaining to integrate ICT into teaching
with the inadequate schools’ ICT tools. This finding was consistent to Goktas et al.
[40] who claimed that the primary schools in Turkey lacked hardware and appropriate
high-quality teaching software materials due to limited financial provision for ICT
tools. Goktas et al. [40] study was quite convincing because they made a comparison
study between the year 2005 and 2011. Based on the participants perspectives, despite
the breadth of provided hardware, it was not able to meet the objective of the teacher
to conduct ICT-integrated teaching. The ICT tools did not sufficiently cater to the
number of students in the classroom. Moreover, the broadband did not provide
enough Internet access for all of the teachers and students. For example, Miss Ng, the
ICT teacher from School P, mentioned that “unfortunately, the equipment's life cycle
only lasts five years and should be maintained or replaced.” Mr. Hassan, a mathemat-
ics teacher in School K, shared the pictures of the poor Internet connection and insuf-
ficient ICT tools in ICT-integrated teaching activities during his Mathematics lessons
as illustrated in Fig. 3. However, he believed that ICT has the potential to enhance
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students' learning by, among others, enhancing students’ focus in the classFig.
3showed his classroom environment.

Fig. 3. Classroom environment of school K

Failure to commit to the schools’ regulations: The findings revealed that both
School P and K shared similar pressures because the schools demand more work
commitments that are not related to teaching from the subordinates. Therefore, teach-
ers, ICT teachers, and head of units felt pressured as they cannot commit to the
schools’ regulations. This view was supported by the head of unit said:

Sometimes teachers claimed that the ICT teachers did not do their work. I mean the
teachers did not get the information they supposed to get it. Sometimes the teachers
told me that they received information late. Actually, I discussed this issue in a meet-
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ing, but the ICT teachers claimed that they were burdened with another task would
make them late in delivering information and others activities. (Mrs. Hanan)

An English teacher explained that:

We felt pressured when the information that we were supposed to receive didn’t
reach us because the ICT teachers were busy. Our head of unit was also busy, but not
sure other head of units because I told you based on my experience in my department.
(Mrs. Hidayah)

This finding is in agreement with previous works that had looked into high-income
and middle-income economies on time management, which emerged as a key factor
with a considerable influence on the school’s stakeholder failure to commit to the
schools’ regulation [41], [44].

Failure to comply with the schools’ regulations: The findings revealed that the
challenges faced by both Schools P and K that several schools’ stakeholders are failed
to comply with and were unresponsive towards regulations imposed by the schools.
As evidence for this theme, the researcher presented the excerpt from headmaster of
School P when the researcher asked the question about his challenge as a top man-
agement to manage the school. He said that:

We received a poor response when we asked teachers to attend the ICT workshops
even when we insisted that it was compulsory. They would usually say they were busy
at work, have prior engagements and would skip the training. If they did not attend
the workshops, they usually lose information because we trained them how to use our
booking system, installed the school’s management system, and did training for other
courseware and applications. (Mr. Siew)

The headmistress of school K explained that “Most of the issue were related to the
difficulties of all parties to comply with the school’s regulations. They always said it
was difficult to integrate ICT in teaching, but, they have not tried to integrate it.” This
finding was supported by Ali et al. [41], who proposed that teachers are reluctant to
comply with the schools’ regulations because they have insufficient time to master
ICT skills. Thus, the teachers resisted change to implement a new teaching method.
Teachers resistance to change is not a new issue in Malaysia as it exists for more than
a decade and would exist whenever a new technology introduced.

4.2 How the school’s leaders and school’s stakeholder overcome these
challenges?

For the second research question: How the school’s leaders and school’s stake-
holder overcome these challenges of influencing teachers’ ICT integration in teach-
ing? Three themes emerged for overcoming the challenges that occurred in both
School P and K. The themes were:

1. Assisted performance
2. Sharing of ideas
3. Distributed leadership.

Assisted performance: The findings from both School P and K had revealed that
the assisted performance is crucial to determine the success of the teachers' ICT inte-
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gration in schools. According to the findings of this study, assisted performance is
defined as a personnel’s initiative to assist the schools, in particular, the teachers for
students benefits. The personnel support is not only from experts, administrative team,
technical team, and peers who are IT-savvy. The support could be from non-experts,
as long as they are willing to help schools in anyway such as donation, providing
manpower and equipment. The involvement of the school’s community is one part of
the assisted performance. The school’s stakeholder could include the PTA, alumni,
technology developers, local business owner, and the school board. However, this
study did not support the findings of prior studies concerning assisted performance
involved in helping successful ICT integration in schools. According to Tharp and
Gallimore [53], assisted performance is defined as "what a novice can do with help,
with the support of the environment, or others, and of the self," (p. 30). They derived
the concept of assisted performance from Vygotsky which includes two key compo-
nents of Vygotsky's primary vehicle for effective instruction. The "zone of proximal
development" (ZPD): a performance by the novice and assistance by the expert, and
the more capable peer. On other hands, ICT-integrated teaching can occur when assis-
tance is offered, or performance requires assistance in various forms including finan-
cial provision. In this sense, expert guidance amplifies novice performance but does
so by drawing on novice contributions. Likewise, this study expands the definition of
assisted performance beyond the relationships of expert and novice.

Sharing ideas: The interview revealed that all the teachers and other participants
agreed that sharing ideas with other schools’ stakeholders, including the PTA, school
board, alumni, and technology developers was a valuable tool for them to improve
their skills, especially skills involved in teaching and learning. In fact, some of the
participants, such as the headmasters and ICT coordinators who initially influenced
teachers to integrate ICT, predicted that this was one of the most important experienc-
es that any schools could provide for their teachers. For example, the headmaster of
School P explained that:

We also seek help from the PTA, the school board, and alumni. Besides fund, they
have members who are experts in various fields who can provide valuable guidance
and advice. (Mr. Siew)

The researcher found similar results in School P when the researcher conducted
document analysis, observation and interviews in School K. The ICT teacher, Mr.
Abu shared the pictures that showed the technology developers coming to the schools
to share their experiences about their product with teachers and students as shown in
Fig. 4.

198 http://www.i-jet.org



Fig. 4. The technology developers giving opportunity to students and teachers to experience
their products

As time goes by, the issue of school’s stakeholder could not commit to the schools’
regulations as they do not have enough time, would decrease as the sharing of ideas
takes place. This finding supported by Goktas et al. [40] and Demiraslan and Usluel
[39] proposed the significant of peer support, emphasizing the collaboration and shar-
ing of knowledge had led to successful teachers’ ICT integration. Another previous
study claimed that in order to reduce teachers’ workload, the scholars suggested that
the sharing of ideas is a must. For example, a study in Singapore suggested that in
addressing teachers’ workload, teachers must do sharing sessions to design and devel-
op ICT-based lessons [44]. Recent studies in secondary schools in Iran concurred with
this study’s finding that the sharing of information and cooperation among teachers is
one of the major factors that influenced teachers’ motivation to integrate ICT in their
lessons [37].

Distributed leadership: Distributive characteristics refer to a quality of leadership
that the headmasters have in transferring the duties to their subordinates for managing
any activities including ICT training. In School P, the headmaster himself monitored
all the management procedures to ICT tools, especially for teaching purposes. He
monitored the ICT in-house training assisted by the ICT coordinator and ICT teachers.
Miss Siti, a Malay Language teacher mentioned that “our headmaster is very support-
ive, he always attends our ICT workshops. For me, I am excited to attend the work-
shop when I see the enthusiasm of our headmaster for implementing ICT in our
school.” In this sense, the headmaster leads by setting the direction (i.e., mission) for
the school — to nurture and inspire learners to work to the best of their potential
through innovative approaches in an engaging environment, leveraging on technolo-
gies and research. In the area of distributed leadership, the headmaster was arguably
the ‘leader of leaders’ — the headmaster was one of the subjects who propagated the
integration of ICT into the curriculum and had continuously became a strong propo-
nent of ICT usage in education. School K also provides frequent ICT training. They
conduct their training at the school which involves the district teachers because most
of the teachers who are IT savvy are the national ICT coaches. Miss Ani shared a
picture (Fig. 5) that she kept to illustrate one of the ICT trainings that her school had
hosted. She also explained that “they were becoming increasingly frustrated at the
lack of support and recognition that they were receiving from the administrators.
However, it is changed when we see our headmaster’s concern for us.”
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Fig. 5. School K hosted ICT trainings across districts

This finding is supported by Heller and Fireston [54] who proposed that the leader-
ship can be distributed in various ways to work in a collaborative mode at times and
in parallel at others for achieving a maximum outcome. In task to bring the schools to
a higher level can be undertaken by multiple leaders including the headmasters, ICT
coordinators, and any teachers who are responsible as leaders [55]. This finding was
consistent with Tay and Lim [56] who proposed that the success of ICT integration in
schools not only depends on the headmaster but the involvement all the leaders who
participated in the schools’ activities. In this sense, this theme was validated by the
notion “distributed leadership” presented by Senge et al. [36] which defined distri-
buted leadership as assisting the headmaster in handling the demands by sharing res-
ponsibilities with middle managers such as instructional programs and ICT coordina-
tor while embarking on ICT integration. The definition of distributed leadership that
influenced teachers’ ICT integration as derived from this study has a remarkable simi-
larity with the definition of distributed leadership mentioned in [33]. This study also
supported prior studies that argued that distributed leadership is one of the most sig-
nificant catalysts that affected the successful integration of ICT [19], [20].

5 Conclusion

Six themes include three challenges, and three overcome the challenges that influ-
enced the teachers’ ICT integration, which led to successful ICT integration in the
schools. The findings showed that the schools’ leaders and schools’ stakeholders were
helped the teachers to eliminate these challenges. Sometimes, not all the challenges
can be eliminated, well-intended interventions from the schools' leaders and schools’
stakeholders can decrease that burdened the teachers faced. Schools’ leaders, especial-
ly the headmasters, should play their role in strategizing teachers’ ICT integration in
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teaching by managing and transferring the ICT integration vision and mission to their
subordinates. The schools' leaders should emphasize the use of Web 2.0 to their
teachers as this ICT tool would give an impact on cost saving for teaching purposes.
This study hoped can give implications as an exemplar for other schools that share
similar characteristics and contexts, in strategizing ICT integration for teachers in
teaching.
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