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Abstract: This explanatory sequential study investigated secondary school principals’ perceptions on barriers regarding the
Information and Communication Technology (ICT) integration in a developing country, Indonesia. For the quantitative
phase, we administered a survey instrument to 250 Indonesian secondary school principals. The survey instrument was
developed based on previous related literature validated through content validity and piloted before being distributed.
Following the quantitative process, three Focus Group Discussions (FGDs) with 30 participants were conducted to obtain
more in-depth information. Each FGD was attended by 10 participants. The findings revealed that the most highly
identified barriers are teachers’ knowledge of ICT, funding for ICT, traditional teaching style, professional development, as
well as district and school culture. Recommendations are offered for the improvement of technology integration for
educational purpose.
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1. Introduction

In teaching, the role of technology is currently transforming and is becoming one of the most important
influential factors. The role has been widely discussed in some current educational policy studies
(Charbonneau-Gowdy, 2018; Nortvig, Petersen and Balle, 2018). If technology had been properly integrated in
instructional activities, it would have led to great expectation in the improvement of teaching and learning,
and shaping opportunities for future workforce (Mishra and Koehler, 2006). Through the history of technology
integration, technology illiteracy is now considered as the new form of illiteracy (Rosen and Michelle, 1995).
This fact has lead policy makers in every country in the world to gain a new strong intention and effort to equip
schools and universities with Information and Communicating Technology (ICT) infrastructures such as
computers and internet access as well as providing qualified staff, teachers and administrators to produce
quality students as the next generation who are proficient in technology use for every opportunity in the
future. There is no dispute that computers and internet use have been able to aid the teaching and learning
process as well as to provide proper opportunities to facilitate students’ learning. Many studies have
underlined positive integration effects of technology in instructional processes (e.g. Ertmer and Ottenbreit-
Leftwich, 2010; Deng, et al., 2014; Kimmons, et al., 2015).

In addition to the positive effects of integration, breaking down barrier should also be considered and any
strategy that seeks to change teaching practice should consider the social and cultural context of the school
organization (Hargreaves, et al., 2001; Tondeur, et al., 2009). One common issue when implementing new
strategies with ICT is that the stakeholders tend to focus on adopting the technology, without providing the
appropriate conditions for the social and cultural learning that is required for such an innovation (Hargreaves,
et al.,, 2001). Among these circumstances, all school members who are involved should adopt a common
approach, including school administrators or principals. This common approach includes their perception
towards barriers of ICT integration in an educational setting (Alghamdi and Prestridge, 2015).
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For school administrators, the logical approach is one of the most vital things regarding barriers of ICT
integration in schools. The principals are very important in creating the conditions required for a school reform
to be finally beneficial for ICT integration (Hargreaves, et al., 2001; Korumaz, 2016). Studies have revealed that
principals who have capacities in supporting and guiding their school teachers in technology integration in
teaching practice obtain a clear vision of how the technology will contribute to improving projects in shaping
the ways students learn in current technological development in education (Chang, 2012; Korumaz, 2016). The
school principals’ involvement in the integration of technology is crucial for the programme’s sustainability.
Fewer studies were conducted to investigate school principals’ perception towards ICT integration more
especially in developing countries (Tondeur, et al., 2009). Therefore, this current study was conducted to
comprehensively understand barriers experienced by secondary school principals regarding technology
integration in education in Indonesia as one of the developing countries. The two guiding questions are:

1. What and how are ICT integration external barriers perceived by Indonesian secondary school
principals?

2. What and how are ICT integration internal barriers perceived by Indonesian secondary school
principals?

2. Literature review
2.1 Barriers of ICT integration

Challenges towards ICT integration have been inspiring educational researchers to cover and overcome the
barriers to produce successful ICT integration into teaching (Ertmer, 1999). Barriers to ICT integration was
defined as conditions which provide difficulties to the successful process of ICT integration in educational
setting (Ertmer, 1999; Bingimlas, 2009; Koh, et al., 2013; Tsai & Chai, 2012). Researchers have discussed
barriers in ICT integration in various ways, conditions and settings however, two underlined classifications
consistently were categorized and these are external barriers (resources and institutions) and internal barriers
(teachers and their attitudes). In early studies, Ertmer (1999) described these barriers with terms of first-order
and second-order to ICT integration. She discussed first- and second-order barriers as a comparison to
evaluate teachers’ integration of ICT in an elementary school (Ertmer, 1999). While researchers such as
(Bingimlas, 2009; Koh et al., 2013) hypothesized that the barriers interact in various ways however, there has
been no evidence to show which barriers are the most influential in ICT integration into instruction.

2.2 External barriers of ICT integration

Studies have revealed that the external or original first-order barrier of ICT integration, having access to
computers and the internet, has been lifted in almost every public school classroom in developed countries
(Gray, Thomas and Lewis, 2010). However, in developing countries such as Indonesia, the barrier regarding
computer and internet facility is still prevalent (Habibi, et al., 2018). In addition, some teachers state that
limited access to computers and internet is still a main barrier to full integration of ICT (Cuban and Jandric,
2015). Other external barriers are inferior hardware or software, limited peer, and technical support, lack of
training and a lack of time to improve skills to use computers and the Internet (Ertmer, Ottenbreit-Leftwich
and York, 2007; Kim, et al., 2013; Kilinc, Tarman and Aydin, 2018). Researchers in educational technology have
revealed that these barriers will probably always emerge with the changing of technology including innovation
and development as well as the current design of the school system (Hermans, et al., 2008). Reducing first-
order barriers or external barriers requires costly funding and the reforming of pre-service teacher training
models at university level (Ertmer, et al., 2012; Lim, et al., 2013; Machado and Chung, 2015).

2.3 Internal barriers

In addition to external barriers, researchers have found that second-order barriers or internal barriers are
more difficult to overcome (Alkhawaldeh and Menchaca, 2014; Collins and Halverson, 2009; Cui and Vowell,
2013; Ertmer, et al., 2012). For example, teachers as practitioners in the teaching and learning process were
found to have many external or first-order barriers, as well as personal or second-order barriers (Alkhawaldeh
and Menchaca, 2014; Ertmer, et al., 2012). Even those who have had positive attitudes towards ICT integration
would eventually develop negative attitudes towards ICT integration because of the first-order barriers they
found (Collins and Halverson, 2009). The most common second-order barriers include pedagogical beliefs,
motivation, established practices and cultures and personal beliefs about computers (Ertmer, et al., 2012;
Mueller, et al., 2008).
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3. Methodology

This study was a sequential explanatory design characterized by the collection and analysis of quantitative data
in the first phase of the research, followed by the collection and analysis of qualitative data in the second
phase (Brannen, 2005; Creswell 2014). A sequential explanatory strategy was used because this study sought
to use quantitative research. To obtain further information about the results, the phase was followed by
qualitative research (Brannen, 2005). This approach emphasized how the qualitative findings helped elaborate
or extend the quantitative results (Creswell, 2014).

This study was financially supported by the Indonesian Ministry of Higher Education, Technology and Research
which took almost a whole year to complete. The authors are from three universities of two countries and one
research institution, Universitas Negeri Yogyakarta, Jambi University, and Jambi Agency of Research and
Development (Indonesia) and Universiti Utara Malaysia (Malaysia).

3.1 Quantitative phase

We used survey design which provides numeric description using questionnaires for data collection. Survey
research aimed to describe the situation and the characteristics of a population (Fraenkel & Wallen, 2009). The
population of this study was more than 1000 secondary school principals in one Indonesia. Using random
sampling, we distributed the survey instrument to 250 principals; however, only 210 principals returned the
survey. Two hundred and one surveys were completed and assessed.

The first step in developing the barriers survey was to review relevant methods literatures instruments
(Avidov-Ungar and Shamir-Inbal, 2017; Claro, et al., 2017; Kilinc, Tarman and Aydin, 2018; Serhan, 2007) that
were already being used for assessing barriers of technology integration in educational settings. Most of these
instruments focused on the way in which internal and external barriers were constructed regarding technology
integration. All authors contributed in developing and revising every item in three sessions of discussion.
Following the discussion, the instrument was sent to a panel of experts; three experts in educational
technology and two experts with degrees in educational policy and management as part of a content validity
process (Lawshe, 1975). Each expert was requested to rate the extent to which each question measured using
a 10-point scale (with 1 being the least measure and 10 being the greatest measure). The experts were also
asked to provide some comments and suggestions for each question and, in some cases, suggested their own
possible question list for either internal or external constancy.

After being reviewed by the panel of experts, 32 items were set. However, six items were eliminated because
they were not reliable after being piloted with 35 principals. The remaining 26 items were measured with a
four-level likert scale: 1. Strongly disagree, 2. Disagree, 3. Agree, and 4. Strongly agree. In addition to the main
instruments, demographic information namely gender, age, and experience, as well as educational
qualification were also distributed. We collected the data through a printed questionnaire. After obtaining the
data, we measured the consistency reliability or coefficient alpha (.79 for internal barriers and .86 for external
barriers). According to George and Mallery (2001), the alpha is considered to be acceptable. We used
descriptive statistics (Ross, 2010) measuring the mean and standard deviation of the research for the data
elaboration.

3.2 Qualitative phase

After the analysis of the quantitative data, Focus Group Discussions (FGD) were conducted to obtain in-depth
information regarding barriers in ICT integration using a case study (Creswell, 2014; Stake, 1995). Creswell
(2014) argued that a case study is appropriate if the researcher wants to produce a high-quality theory
because a single case study explores and creates deeper theories. He also stated that the researcher would
have better understanding of the explored object namely the research. Choosing a qualitative case study
approach in this sequential explanatory design was in order that the findings of this study might not be
generalized in the other places or participants (Creswell, 2014).

During the distribution of the survey instrument, we asked the respondents to fill in an availability form
confirming whether they were willing to attend the FGDs. Fifty-seven respondents agreed to participate.
However, only 30 participants were chosen. The choice was made regarding the representative area, financial
matter, and other important factors (Fraenkel and Wallen, 2009). We masked participants’ name in symbols
(P1-P30) in the data presentation to protect their privacy (Creswell, 2014). The chosen participants were
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contacted by phone calls and short messages and asked to come to the FGD sessions. All costs including
transportation, accommodation, and consumption were paid by the authors using the research funding. The
FGDs were divided into three sessions; each FGD was attended by 10 participants. Discussions lasting about
120 minutes were recorded and video-taped. The survey instrument provided the set of guiding questions for
the semi-structured discussion or interview. Semi-structured questions were applied to understand how some
interventions work and how they can be improved. This allows interviewers to discuss issues that may not be
considered (Creswell, 2014). During the FGDs, the participants were free to argue but limited to certain rules
introduced at the beginning of the discussion. We used Google docs Voice Typing to transcribe the recording,
an online application for data transcription that needs clear sound in the process.

We analyzed the data using within-case and cross-case analysis that consists of thematic conceptual-ordered
analysis, causal network analysis, and partially ordered analysis (Stake, 1995). We processed the data analysis
with equal methods although the participants' background and experience varied. The first activity that the
researchers did after obtaining the data from focus group discussion was to transcribe the data. Using the
latest invention from Google, the data was processed through Google docs voice typing. The next step was to
compile this transcription. After compiling the data, we printed the files in order to examine the data. We read
and re-read the transcripts to highlight and examine any connections and omissions. This activity was lead by
one of the researchers. The coding was manually done followed by the translation process which resulted in
themes and sub-themes. In relation to the research aim, we focused on the topic in accordance with the
survey results; to discover any emerging information in line with the barriers of ICT integration from the
principals’ perspectives.

To ensure the trustworthiness of the study, we included verbatim examples from the transcribed interviews
(Lincoln and Guba, 1985). We also carried out member checking (Creswell, 2014). We checked not only all
participants of the FGDs but also all co-researchers serving as member checking. In this stage, we returned all
the data of the FGDs and our findings to all participants in order to get their feedback and agreement. This
step was taken to ensure that our data presentation was without bias. All participants of the FGDs gave
consent for us to use the data for our study.

4. Findings

Two hundred and one measurable responses were received out of 250 distributed printed questionnaires, of
which, male samples almost quadrupled female samples. The largest age group was 40-50 years, accounting
for 43.28%. Regarding the educational qualification, most of the participants (62.69%) graduated from
postgraduate schools, Masters levels. Only one of them was Doctor of Education. Ninety-three participants
had experience from 1 to 10 years in being a school principal. Only 7 participants had experience of above 30
years. Table 1 shows the detailed sample demographics.

Table 1: Demographic questionnaire (n. 201)

Information Frequency Percent (%)
Gender
(1) Male 164 81.59
(2) Female 37 18.41
Age
(1) Below 30 2 1
(2) 30-40 48 23.88
(3) 40-50 87 43.28
(4) Above 50 64 31.84
Experience as school principals
(1) 1-10 93 46.27
(2) 11-20 79 39.30
(3) 20-30 22 10.95
(4) Above 30 7 3.48
Educational qualification
(1) Undergraduate 74 36.82
(2) Master 126 62.69
(3) Doctoral 1 0.48
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4.1 Quantitative phase

To explore school principals’ perceptions on ICT integration barriers, we calculated descriptive statistics
(frequency, percentage, mean, and standard deviation) for each item. In the survey, we included items from an
external barrier perspective (Q1-Q14) and an internal perspective (Q16—Q26). Table 2 depicts the frequency
and percentage for each answer and the mean and standard deviations for each of the 14 indicators of
external barriers. Based on the mean scores, principals agreed in most statements, for example, “professional
development courses provided by the authorities were irrelevant to school needs for technology integration”,
there is inability to provide computers in classroom”, and there is no support to refresh programmes for older
computers and other devices. However, some items seemed to have strong “disagreement” perception on
some items such as “technology integration spends too much time for teaching”, “the school curriculum does
not allow much time for technology integration”, and “the condition of classrooms is not suitable for
integrating technology”.

Table 2: External barriers mean and SD

Item Mean SD
Professional development courses provided by the authorities were irrelevant to | 3.45 .53
school needs for technology integration.

There is inability to provide computers in classroom 3.45 .60
There is no support to refresh program for older computers and other devices 3.45 .61
There is no support from district authority for ICT needs 3.44 .61
The ICT is easily damage because the school culture is not supportive 3.41 .60
There is inability to provide Internet in classrooms 3.41 .61
There is inability to provide Internet in school 3.38 .60
There is insufficient technical support to solve technological problems 3.29 .59
There is inability to provide computers in school 3.15 .80
Technology integration requires too much time for teaching 2.15 .51
The school curriculum does not allow much time for technology integration 2.00 .64
The condition of classrooms is not suitable for integrating technology 1.98 64
High-stake test restricts the use of technology 1.97 .56
Teachers cannot access softwares that they can utilize for their class 1.95 .60
Cronbach’s alpha .79

For the internal barriers (see Table 3), five statements were positively perceived by the respondents; “I think
that the teachers in my school lack knowledge to integrate ICT with pedagogy”, “I think that the teachers in my
school lack knowledge to integrate ICT with the content of the course”, | think that the teachers in my school
lack confidence in using ICT”, and “I think that the teachers in my school lack knowledge of ICT use”. On the
other hand, more than seven statements were negatively perceived, for example, “The integration of
technology decreases students’ attention and concentration to the lesson”, “Technology integration limits
teachers’ role in the classroom”, and “Technology integration makes teaching become more teacher
centered”.

Table 3: Internal barriers mean and SD

Item Mean SD
| think that the teachers in my school lack knowledge to integrate ICT with pedagogy 3.78 A4
| think that the teachers in my school lack knowledge to integrate ICT with content of the course 3.68 .52
| think that the teachers in my school lack confidence in using ICT 3.60 .57
I think that the teachers in my school lack knowledge of ICT use 3.41 .61
The teachers preferred traditional teaching styles rather than using technology 3.30 .53
Technology integration makes teaching become more teacher centered. 2.03 .64
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Item Mean SD
| don’t believe teachers would know how to effectively integrate technology into the teaching 2.00 .62
process
Rapid developments of technology makes me worried 1.94 .92
Technology integration make classroom management become less effective 1.87 .53
Technology integration limits teachers’ role in the classroom. 1.86 .66
Technology integration limits student centered learning. 1.83 .67
The integration of technology decreases students’ attention and concentration to the lesson. 1.83 .66
Cronbach’s alpha .86

5. Qualitative phase

We presented all 30 participants’ responses in the focus group discussions to determine the sub-themes of the
study. We categorized the sub-themes based on two main themes as previously discussed in the quantitative
phase namely external barriers and internal barriers. We established the sub-themes identified by 50% or
more of the participants in the FGDs. Four sub-themes for the external barriers and three sub-themes for
internal barriers emerged from this study (see Table 4).

Table 4: Themes and sub-themes from FGDs about barriers of ICT integration

Themes Sub-themes Number of Frequency

participants | of responses

External barriers e lack of funding 30 75
e Lack of professional development 25 67
e School culture 23 59
e District culture 15 35
Internal barriers e lack of teachers’ knowledge of ICT and its 29 87

integration for active learning

e lack of teachers’ understanding of ICT and its 29 84
integration
e Traditional teaching styles 22 74

External barriers

There are four sub-themes for external barriers which include Lack of funding, Lack of professional
development, School culture, and district culture. 75 responses in the FGDs indicated that the lack of funding
for ICT was one of the barriers to successfully integrating ICT in their school. Participants revealed that schools
need to purchase new ICT devices for educational purposes, connect the wireless network for the Internet and
replace older ICT devices. These needs should be supported by sufficient funding. Two of the participants
stated (Quoted verbatim),

“When we want to increase our ICT integration in schools, we need more devices such as computer,
projector, and more importantly the Internet. Inter,” (P1)

“I would to state that there are plenty of older device in our schools that need to be replaced by the
new ones. However, we have not enough budget to spend within this need.” (P27)

The second external barrier discussed in the FGDs was lack of professional development. More than 83% of the
participants had the perception that there were significant barriers to integrating ICT in line with the lack of
professional development for teachers to improve both their knowledge of ICT skill and ICT integration into
teaching. One of the participants stated that although there had been good ICT devices available in the school
for teaching and learning processes, there was insufficient training or workshops to support the ICT integration
performance. Another participant indicated that many ICT-based professional development programmes did
not have adequate follow-up training, workshops, or field practices on how to effectively use ICT for
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instruction. P12 noted that many programmes offered by either public or private institutions did not support,
not only teachers to extend the use of ICT during teaching and learning processes and the significant
advantages using technology compared to traditional teaching styles, but also principals to manage the
administration and do supervision in relation to ICT integration in education.

The third external barrier found in this study was school culture. Twenty-three participants perceived that the
culture of schools could also be a significant barrier for ICT integration in their school. One participant reported
that when teachers were told that there would be new ICT devices for instructional activities, they made
comments such as, “We purchase ICT devices, then the irresponsible students damage them. It is so annoying
that the situation might happen in our school”. In addition to broken devices caused by a few students, some
school principals believed that school cultures including the way teachers in the classroom are ingrained,
prevent or hinder ICT integration during teaching and learning processes. One of the participants noted,

“If the government want to make ICT integration become a success story. It needs to establish school
culture that embraces the use of such technologies.” (P15)

Half of the participant (15 principals) with thirty-five responses mentioned that the district culture was also a
barrier to technology integration in this study. Five participants shared in the discussions that the culture of
district became one of the competitive challenges for limited ICT resources in their school. One of the
participants, (P6) said that the head of the department in charge for operational stuff in his district was a
barrier because he neither supported the ICT integration nor purchased ICT devices for the school in his
district.

Internal barriers

The internal barriers revealed in this qualitative phase our were lack of teachers’ knowledge of ICT and its
integration for active learning, lack of teachers’ understanding of ICT and its integration and traditional
teaching styles (see Table 4). The first internal barrier identified was lack of teachers’ knowledge of ICT and its
integration for active learning perceived by most participants in the FGDs. One participant (P10) reported that
the barrier was related to “how proficient the teachers understand technology in general and how good they
integrate ICT into their classroom routines.” Another participant (P13) declared that this lack of knowledge of
ICT and its integration was “the most important factor predicting the teachers’ decision to use or not to use
ICT in their instructional activities.”

Lack of teachers’ understanding of ICT and ICT integration was another sub-theme revealed from the
qualitative analysis. We identified this sub-theme from twenty-nine participants’ opinions in the FGDs. One of
the participants (P7) revealed “Self-efficacy of the teachers is a significant barrier for ICT integration in my
school. I have even talked to some of them and they informed me that they lack have lack confidence teaching
with ICT.” Another principal (P2) also said that understanding for ICT integration was not the only barrier, but
also understanding using the ICT devices as a barrier informed in this study.

Twenty-two participants indicated that the traditional teaching style was another barrier to ICT integration in
the school they lead. Participants took the view that the uneasy shift from the teacher-centred teaching class
to student-centred learning was a barrier. O ne participant (P28) said that teachers, especially senior teachers,
have had many years of training and practices to conduct instructional activities in a specific way where
students just listen to their lecture with no innovation in the teaching and learning processes.

6. Discussion

The preliminary findings of this study indicated that the most highly identified external barriers were mainly
related to lack of funding such as inability to provide computers and the Internet in classrooms, no support to
refresh programmes for older computers and other devices as well as insufficient technical supports to solve
technological problems. This result is somewhat surprising because the Indonesian government has spent 20 %
of the national budget on educational funding including the cost of ICT implementation and its support
(Sofwan and Habibi, 2016; Luschei, 2017). The results agree with some previous related studies in other
developing countries (Kilinc, Tarman and Aydin, 2018), which maintained that teachers perceived a lack of
funding to provide computers’ software and hardware as well as the internet as barriers for technology

www.ejel.org 7 ISSN 1479-4403



The Electronic Journal of e-Learning Volume 17 Issue 1 2019

integration. Another study by Wachira and Keengwe (2011) reported that Japanese schools found formidable
barriers, specifically the absence of media specialists/ technology technicians similar to this study result.
Professional development regarding ICT integration for effective and efficient teaching and learning processes
is an essential component to promote the use of ICT during instruction (Derbel, 2017). However, professional
development programmes can be, in some circumstances condition, be perceived as one of the significant
barriers for ICT integration when the programmes are not in relation to actual teaching practices or merely
focused on ICT skill development (Tarman and Chigisheva 2017). This study also revealed similar results, the
Indonesian school principals stated that the professional development courses that teachers need to attend
were not relevant to their needs for integrating ICT. They perceived insufficient technology-related
professional developments as one of the barriers. Briefly, the conclusion can be drawn that the perceived
barriers of school principals to ICT integration in instructional activities show similarities across time, space,
and culture.

From the survey and FGDs, it is revealed that the participants of this study believed that teachers’ lack of
knowledge of ICT and its integration, lack of confidence in using ICT integration delete, and beliefs in
traditional teaching styles were the external barriers for ICT integration. Teachers’ level of ICT skill and
confidence were predicting factors and had a significant influence on the quantity of ICT integration used to
support teaching and learning processes (Cui and Vowell, 2013; Alkhawaldeh and Menchaca, 2014 ). One of
the significant findings revealed that the lack of necessary knowledge is an unavoidable barrier to ICT
integration in education (Mackenzie 2013).

In addition to teachers’ lack of knowledge and confidence of ICT and its integration, traditional teaching styles
were also revealed as a barrier that could not easily be overcome. This barrier is very complicated and has
been rooted in school teaching cultures in relation to teachers’ background, education and experiences, and
thus it is difficult to overcome (Tondeur, et al., 2009; Cuban and Jandric, 2015;). Most principals that
participated in the FGDs believed that the traditional teaching style was a lasting barrier for many teachers,
particularly older teachers. This finding is in alignment with previous studies (Ertmer, et al., 2012; Kim, et al.,
2013; Mueller, et al., 2008).

7. Implication

This study recommends that district-level educational authorities should provide and develop professional
development training programmes for principals and teachers to improve effective ICT plans with an emphasis
on ICT integration in schools. This training programme is crucial for principals to comprehend and evaluate the
significance of collaborating to establish set specific goals regarding ICT integration, setting an appropriate
budget plan for ICT purchases and updating old technological devices, and recognizing supports for teachers,
as well as including balanced professional development opportunities. When principals are trained, they will
be able to start the process of revision or development, and finalisation of a technology plan with real
effectiveness for the school.

Principals should be committed to working in collaboration with schools’ staff members to develop a short and
long term ICT integration plan. Early steps would be developing the current inventory of technologies,
teachers’ needs, and annual objectives for a computer ratio for students. In addition, schools should move
towards a programme of one device per student. They should plan to utilize and organize computer labs to
support academic activities. This plan should include the proposal of funding sources and the potential funding
capacity to purchase new technological devices, renew old and slow devices and support the maintenance of
the wireless capacity within their school sites. The district’s technology departmental authorities should be
invited to get involved, or at least to have a discussion and consultation when the plan is established and
implemented.
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