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ABSTRACT 

This paper discusses the findings from a recent study into the current status of and 

challenges to information and communications technology (ICT) usage in Al-Ula 

schools, as viewed from the perspective of teachers and principals within the schools. 

In this study, several themes that highlighted the status of and challenges to ICT use. 

Findings from the study showed that while Al-Ula schools were equipped with 

technology that was inadequate to serve the needs of teachers in the schools. 

Additionally, this technology was often difficult to maintain and repair due to a lack 

of technical support, and funding from the Ministry of Education was insufficient to 

equip the schools properly. Most teachers and principals likely needed more training 

in ICT use. There appeared to be an overall positive attitude toward technology use, 

yet the schools lacked a strategic plan for ICT implementation. These findings are 

discussed within the context of Tearle’s (2004) A Theoretical and Instrumental 

Framework for Implementing Change in ICT in Education, which suggests that ICT 

implementation is most effective when it takes the organization, the individual, 

practical and material artefacts, and the change process into account. 
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Introduction 

The purpose of this study was to discover both the current status of and challenges to 

information and communications technology (ICT) usage in Al-Ula schools, as 

viewed from the perspective of teachers and principals within the schools. Through 

analysis, which included coding interview and survey data, looking for patterns, and 

comparing the data to findings in previous literature, several themes emergedthat 

highlighted the status of and challenges to ICT use. Specifically, data from this study 

showed that while Al-Ula schools were, as noted in the previous chapter,equipped 

with a variety of ICT hardware and software, this technology was often obsolete, not 

functioning properly, and/or inadequate to serve the needs of teachers in the schools. 

Additionally, this technology was often difficult to maintain and repair due to a lack 

of technical support on school grounds, and funding from the Ministry of Education 

was insufficient to equip the schools properly. Most teachers and principals appeared 

to have some basic ICT training, but more training is likely needed, especially as new 

technologies an require ongoing learning, and teachers did not appear to be 

knowledgeable about interactive teaching methods using technology. In terms of the 

attitudes of teachers and staff, while most were dissatisfied with the current state of 

ICT in their schools, there appeared to be an overall positive attitude toward 

technology use. Principals appeared to promote a supportive and encouraging 

atmosphere, yet lacked a strategic plan for ICT implementation. This was echoed at 

the Ministry of Education level, where ICT implementation appeared to be a national 

objective, but more active direction and support for technology use was lacking.  

Questions: 

1. In what ways do teachers use or not use technology in Al-Ula schools? 

2. What do teachers and principals identify as the challenges to implementing 

educational technology in Al-Ula schools? 

3. What are teachers’ and principals’ recommendations to these challenges?   

 

Research methodology:  The researcher used the descriptive method in this study. 

 

This chapter will focus on further discussion and analysis of these findings as they 

pertain to the current literature, with a particular emphasis on comparing my findings 

to Tearle’s (2004) A Theoretical and Instrumental Framework for Implementing 

Change in ICT in Education,which framed for this study. According to this theory, 

ICT change implementation is most effective when it takes the organization, the 

individual, practical and material artifacts, and the change process into account. An 

in-depth discussion of these concepts as they pertain to the data from the current study 

follows. 

 

ICT Implementation— Practical and Material Factors 
According to Tearle (2004), practical and material factors should be considered 

fundamental elements of the ICT change implementation process. In essence, the 

organization should have the resources, equipment, and infrastructure needed to 

implement the desired changes. From Tearle’s point of view, there are several 
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dimensions to be considered as they pertain to the material and practical factors that 

promote or inhibit ICT implementation, as shown in Table 5.1. 

Table 5.1 

Practical and Material Factors for ICT Implementation 

Dimensions Questions 

Resources (e.g. Hardware, 

Software, etc.) 

* Are there sufficient computers and are they fit for 

   purpose? 

* Where are they located and how is access arranged? 

* Are they reliable? 

Training and Support * Is there a program relating to development of ICT 

use?  

* Does it address pedagogical need as well as skills? 

Technical Support * Are technical, senior manager and peer support 

structures are in place? 

Coordination and Management *  How is ICT coordinated?  

*  Who are the key people and what are the processes? 

 

The findings from the current study offer some answers to Tearle’s questions as they 

pertain to the practical and material factors influencing ICT implementation in Al-Ula 

schools. In particular, this study showed that while there were computers available, 

the ways in which they could be used was limited. Computers were often available in 

every class and in science labs, but generally only the teacher had access to them. 

Participants noted that the internet access was slow enough to impede proper 

computer function. Findings also showed that there was no technical support staff on 

hand or meaningful structure in place to repair technology when it was needed, to 

update computers in a timely manner, or to perform other routine maintenance. 

Technical support from off campus often took weeks to fill repair requests, if they 

could fill them at all. The workaround solution devised by some schools was to have 

technically-savvy teachers and principals stand-in as technical support, 

fixing/maintaining whatever they could within the limits of their capabilities. In terms 

of coordination and management, the process appeared to be ad-hoc. Accessing, 

using, and maintaining computers did not appear to be carefully coordinated in any 

way that was detected by this study.   

Findings from this study demonstrated that the primary uses of ICT among teachers 

were teacher-centered. If the purpose of ICT was to aid a teacher in giving a lecture 

and managing their class, then it can be fairly said that the ICT in Al-Ula schools was 

fit for purpose. However, a teacher-centered model of ICT usage is both limited and 

out of alignment with the objectives set forth in the Ministry of Education’s 

Education and Vision 2030plan (2019). This plan was established in response to 

Saudi Arabia’s Vision 2030 (2019), which established a plan for Saudi Arabia to 

develop a more sustainable economy that was less dependent on oil in the future, 

including plans for the education and training of young people. In Education and 

Vision 2030,the Ministry of Education (2019) stated that increasing active learning 
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through ICT and developing a more student-centered pedagogy were core objectives. 

They noted the need for ―developing such teaching methods that focus on the learner 

not on the teacher, and concentrate on inculcating skills, personality development, 

improving confidence, and promoting spirit of creativeness,‖ along with developing a 

stimulating school environment that is integrated with ICT systems. In other words, 

the Ministry established an objective to create a more learner-centered classroom that 

integrates ICT in order to better prepare students to adapt to changes in the Saudi 

economy.  

In this way, the Ministry is in alignment with Pall and Batra (2016), Pelgrum (2001), 

and Edwyn (2001), who noted that the true potential of ICT lies in its ability to 

facilitate active, student-centered learning, critical thinking, and complex problem-

solving. Based on their study of ICT implementation in Indian schools (which faced 

similar challenges to those faced by Al-Ula schools in the current study), Pall and 

Batra (2016) noted that: 

Learning and schooling can be enormously transformed through the use of ICT. ICT 

gives the freedom to the learners to locate relevant information, judge the credibility 

of their sources, engage in collaborative problem solving, and take responsibility for 

how and what they learn. Young learners want to think for themselves and come up 

with their own complex questions and provides students the space to do this in school 

time. Multimedia can effectively demonstrate and develop the understanding of the 

concepts, the syllabi curricula alone is not the only medium to develop learning 

amongst the students.(p. 84) 

According to Pall and Batra, the true value of using ICT as part of a school 

curriculum is not in how it helps teachers to supplement their traditional ways of 

teaching, but in completely transforming instruction so that the students are placed at 

the center of instruction. In this way, students are encouraged to develop their own 

questions, to take more control over their learning, and to collaborate with their 

classmates to solve complex problems. These sentiments are echoed by Edwyn 

(2001), who noted that the ―The value of this technology is to open up a vast, 

unprecedented, and up to now unimaginable, range of activities. These both connect 

with the child’s desires what children love and like to do and with the deepest ideas of 

science, culture, history, project management and entrepreneurial thinking and 

whatever‖ (p. 110). The goal in student-centered instruction is not to replace the 

traditional curriculum with whatever the student wants, but to use ICT to facilitate the 

engagement of both individual students and collaborative groups of students with the 

established content of the curriculum. 

While the Ministry of Education and various scholars have pointed to the importance 

of using ICT facilitate student-centered learning, Al-Ula schools were not using ICT 

to facilitate student-centered learning at the time of this study. Instead, instructional 

ICT use was mostly teacher-centered, while interactive ICT use among students was 

not being practiced widely. That is, teachers used technology to aid them in their 

work—to prepare lessons and exam questions and to track student progress. In front 

of the class, teachers used technology to present lessons using PowerPoint and 

projectors, perhaps using internet applications such as Google or YouTube within 
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their videos. A more interactive use of computers is essential to create the kind of 

student-centered learning environment that the Ministry stated as an objective, and 

that scholars have advocated for. It is worth noting, however, that the teachers who 

participated in this study had little choice in the matter—the number of computers the 

students had access to would have prevented more student-centered pedagogies from 

being implemented, regardless of the wishes of teachers, principals, and students. 

An additional barrier to more advanced uses of ICT was a lack of a discernible 

training program for teachers. Many participants in this study appeared to have some 

form of training on basic computing skills, whether formally gained through classes 

or informally gained from sources such as YouTube. Participants often mentioned 

getting their training while university students, which could mean that the technology 

they were trained on was obsolete by the time of the study. None of the participants 

mentioned training on more advanced technology, and none mentioned having been 

trained on using ICT within a more student-centered pedagogical model. In this way, 

this study confirms the findings of Al-Asmari and Rabb Khan (2014), who noted how 

the lack of training in Saudi Arabia contributed to a limited understanding of how to 

promote e-learning. They stated that ―there is need to redefine or amend some 

principles, policies and tasks associated with the current e-learning environment, in 

order to re-orient it toward collaborative learning; to provide training and technical 

support to faculty staff as they revise their teaching materials and methods‖ (p. 10). 

With this in mind, the basic training that many of the participants in this study had 

received was insufficient to truly re-orient the classroom away from teacher-centered 

instruction and toward student-centered instruction. These findings are similar to 

those of Abhumaid (2011) who found that teachers changed their instructional 

strategies as a result of ICT training, with most saying that their instruction had 

improved in general, and most reporting that ICT training resulted in a more student-

centered classroom environment. The results of these studies show that Al-Ula 

teachers need not only additional hardware and software, but additional training on 

how to restructure their curriculum with an emphasis on collaborative learning using 

ICT.   

As it pertained to practical and material factors that are necessary for effective ICT 

usage in an educational settings, the findings of this study are similar to those of Al 

Mofarreh (2016), whose study of Saudi Arabian schools highlighted several barriers 

to ICT implementation, including inadequate technology and a lack of an organized 

plan to train teachers on ICT use. Likewise, Pelgrum (2001), in an assessment of ICT 

use across multiple countries, noted the importance of both professional 

development/training and in ensuring adequate hardware/software in implementing 

ICT, especially when the goal is to create more student-centered learning 

environments. The findings from the current study confirm those of Pelgrum’s study, 

but with a particular emphasis on Saudi Arabia. Additionally, findings from the 

current study showed that funding for technology from the Ministry of Education did 

not allow for schools to acquire the additional technology they needed. A robust 

training program will also require considerable funding from the Ministry, but may be 

necessary in order to meet the more advanced objectives of ICT use. If these practical 
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and material factors are not addressed, Al-Ula schools will continue to lack the 

necessary technology, training, and technical support needed to properly implement 

and sustain ICT implementation.  

ICT Implementation—The Organization 
According to Tearle (2004), the overall culture, practices, and processes of a whole 

school must be supportive of ICT implementation in order for it to be effective. In 

particular, Tearle noted that the following features should be present: 

 Strong whole school leadership. 

 The culture of the school as one which promoted and encouraged learning and 

could be described as both adaptive and collaborative. 

 The change-orientated nature of the whole school and the motivation of individuals 

within it. 

 The positive and proactive attitude to external influences, either mandatory or 

―opportunities.‖ 

 Well-established whole school internal processes. 

Findings from this study revealed some aspects of the overall school culture that were 

likely to be more supportive of ICT implementation, and some aspects that were 

likely to be less supportive. On the positive side, principals in this study appeared to 

be encouraging of teachers using ICT within their classrooms, demonstrating and 

modeling an overall positive attitude toward technology use. The teachers also had a 

positive attitude toward technology, and appeared motivated to continue using it, 

despite their dissatisfaction with many aspects of the current ICT infrastructure that 

was in place (slow internet, inadequate software and hardware, lack of technical 

support and so on).   

At the same time, several of the whole-school qualities that Tearle (2004) indicated 

would promote ICT implementation were either not present or not discernable by this 

study. In particular, there did not appear to be a clear strategic plan for ICT 

implementation, which also pointed toward a lack of strong, proactive leadership that 

followed an established whole-school process for implementing ICT. This study 

demonstrated that there was a lack of policy and direction for ICT implementation 

from the Ministry of Education, despite the fact that the Ministry had explicitly stated 

ICT implementation as one of its objectives. It is worth acknowledging the important 

part that the Ministry plays in supporting ICT implementation within schools. It is 

reasonable to expect the Ministry to define its policy and to provide the school with 

the necessary resources needed to carry out that policy. In that regard, the current 

study confirms the position of Al-Asmari and Rabb Khan (2014), who noted that clear 

policy and direction at the national level would help ensure the success of ICT 

implementation at the local (i.e. school) level. In its Education and Vision 2030 plan, 

the Ministry stated its intention to develop a philosophy, policy, and goals of curricula 

with a means of developing that curricula that would be connected to programs of 

teacher preparation and professional development. However, evidence from this study 

indicated that none of those objectives were being experienced by teachers and 

principals at Al-Ula schools. If those objectives were clearly enacted by the Ministry 
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and supported with on-the-ground resources, it is highly likely that this initiative 

would be beneficial to schools.   

In this regard, the findings from this study confirm those of Tondeur et al. (2008), 

who noted the importance of establishing a clear vision for ICT implementation that 

was shared from the national level down to the teachers, and that was supported with 

the necessary resources to make that vision a reality. That is, ICT policy should be 

focused on creating a shared vision for its use, drawing upon not just objectives of the 

Ministry, but also on input from teachers and principals. Additionally, the current 

study supports the findings of Tondeur et al. as it pertains to the role of the school 

principal in developing a plan to implement ICT policy locally. As Tondeur et al. 

stated, the principal’s capacity ―to develop and articulate, in close collaboration with 

other actors from the school community, a shared vision about ICT use and 

integration is considered as a critical building block‖ in the ICT implementation 

process (p. 221). With that in mind, ICT policy should not only be established by the 

Ministry, but training and guidance should be given to principals on how to 

implement that policy at their schools.   

While it is evident from the current study that more support and direction from the 

Ministry is needed, it is also important to consider the current culture inside the 

schools themselves. As Tearle (2004) noted, change implementation is most effective 

when the school exhibits a positive and proactive attitude toward external influences. 

Some evidence from this study demonstrates that the principals were more reactive to 

external influences, and appeared to be waiting for direction from the Ministry rather 

than developing their own whole-school processes. Additionally, they noted the ―lack 

of incentives‖ for technology use from the Ministry, suggesting that the teachers 

needed those incentives in order to be motivated to use ICT. However, responses from 

the teachers contradicted that notion, as teachers appeared to have an overall positive 

attitude toward ICT implementation despite a lack of incentives from the Ministry. 

Thus, the findings of this study conflict with those of Al-Asmari and Rabb Khan 

(2014), who found that ―organizational support, in the form of incentives, was found 

crucial to motivating faculty members‖ to implement ICT (p. 8). The findings from 

the current study beg the question about what might be accomplished within schools 

if, rather than waiting for guidance and encouragement from the Ministry, they looked 

within their own schools and developed their own processes, plans, and incentives. 

Findings from this study demonstrated that one exceptional school was able to do this, 

devising plans and incentives for ICT use in lieu of plans and incentives from the 

Ministry.  

ICT Implementation—The Individual 
According to Tearle (2004), one of the essential elements of the change 

implementation is the attitudes and beliefs of individuals within the organization. In 

order for ICT implementation to be effective, the people within an organization 

should have a positive attitude toward teaching and learning using ICT, to recognize 

its benefit relative to other methods of instruction. According to Tearle, the individual 

dimension of ICT implementation centers around the following questions:  

 What are individual attitudes to using ICT for teaching and learning? 
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 How motivated and committed are people in general and toward ICT use? 

 Do people think they have some degree of control and choice over their actions in 

relation to ICT use? 

 Do people understand how ICT can enhance teaching and learning and see the 

value in using it? 

 To what extent do individuals function as ―critical consumers,‖ developing their 

own personal strategies for implementing ICT? 

With regard to the individual dimension, the findings from this study indicate some 

positive signs for ICT implementation. In general, participants displayed a high 

degree of motivation and commitment toward ICT use, and appeared to recognize its 

value in teaching and learning. Participants appeared to recognize that using ICT in 

teaching was an effective way to engage students, and they recognized how ICT 

improved the efficiency of their administrative tasks. It is worth noting that 

participants believed in ICT enough that they sometimes used their own money to 

purchase or repair equipment, and they spent their time repairing and maintaining 

equipment when necessary, regardless of whether or not this was part of their job 

description. In other words, the participants were motivated enough to use technology 

that they attempted to compensate for what was lacking, including technical support 

and funding from the Ministry of Education. This motivation also appeared to be 

intrinsic, driven by a belief in the value of ICT rather than requiring extrinsic 

motivation in the form of incentives from the Ministry or any other source.   

In this way, the teachers in this study exhibited the underlying mindset that has been 

shown to be conducive to ICT implementation. That is, the participants displayed the 

kind of goal orientation and recognition of value that would motivate them to use 

ICT. They were therefore in alignment with the findings of Zhao and Cziko (2001), 

who noted the importance of teachers being goal-oriented, purposeful agents in order 

to implement ICT effectively. Zhao and Cziko pointed out three necessary conditions 

for teachers to use ICT: 

1. The teacher must believe that technology can more effectively achieve or maintain 

a higher-level goal than what has been used.  

2. The teacher must believe that using technology will not cause disturbances to other 

higher-level goals that he or she thinks are more important than the one being 

maintained.  

3. The teacher must believe that he or she has or will have the ability and resources to 

use technology. 

In essence, the teacher must feel like using technology is beneficial to their teaching, 

helping them to teach more effectively than they would without technology. In both 

the interviews and surveys in the current study, teachers demonstrated that they saw 

the value in using ICT, and that it improved the quality of their work. This points to a 

good foundation for ICT implementation. 

To the extent possible, it appeared that the teachers were ―critical consumers,‖ 

developing their own strategies for ICT use. They appeared to have some choice in 

how they used whatever technology they had available to them to engage students, 

plan classes, and manage their administrative tasks. 
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At the same time, Zhao and Cziko’s(2001) third criteria was not being met. To the 

extent that they had training, some teachers may have been confident in their ability to 

use technology, but as previously mentioned, they did not have the resources they 

needed to do so effectively. This lack of resources may not only be a practical and/or 

material concern, but a psychological one as well. One of the essential aspects of 

being motivated to achieve goals is the belief that they can actually be achieved, that 

the goal-oriented person has control over whether or not the goals can be achieved. If 

teachers feel like they do not have the necessary resources to achieve their goals, they 

may begin to see the pursuit of them as futile. Although they may have had some 

ability and willingness to choose how they used the technology available to them, 

their choices were limited by several of the factors listed above: the lack of resources, 

equipment, training, and technical support needed to have a full range of options at 

their disposal. This likely explains the disparity between the high level of motivation 

and the low level of satisfaction experienced by participants. In other words, they 

were motivated to use technology, but dissatisfied with the level of support, training, 

and resources they had received in order to use technology effectively.   

While the participants appeared undaunted by the lack of resources and support at 

they had at the time of the study, it is reasonable to question whether or not there 

could be a tipping point where their dissatisfaction breeds a level of frustration than 

causes them to give up, to become more resistant to future change out of fear that they 

would not have the support needed to follow through on any proposed change. The 

concern here is that teachers and principals could develop a fear of failure based on 

past experiences of being unable to successfully use ICT that would lead to a 

resistance to change. Alwani and Soomro (2010) noted many of the same barriers to 

ICT implementation in their study as were noted in the current study, including a lack 

of teacher training, and a lack of adequate hardware and software, based on a lack of 

budget to acquire that technology. This lack of resources can cause repeated failure 

implement ICT in the manner desired, resulting in a vicious cycle wherebyfear of 

failure is reinforced by failure to use IT successfully, and the more the teacher 

internalizes this fear of failure, the less likely they will be willing to use ICT in the 

future, and the more resistant to change they will become. As Tearle (2004) noted, 

resistance to change is one of the primary obstacles to ICT implementation. 

ICT Change Implementation Process 
In addition to whole school, practical, and individual factors needed for change 

implementation, Tearle (2004) also examined the factors present in the change 

implementation process itself. In order to accomplish this, Tearle’s study focused on a 

school that underwent a carefully planned and managed ICT implementation. 

Through her study, she devised multiple dimensions and questions that are relevant to 

change implementation. These are as follows:  

Table 5.2 

ICT Implementation Process 

Dimensions Questions 

The Process * Is the change seen as bringing in something 
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better than existed already? 

* Is the process for implementing ICT in 

keeping with other aspects of the school and its 

workings? 

* How is consideration of the ease/difficulty 

of this particular change for individual staff members 

to understand and undertake addressed? 

Implementation * Can people try it out first before committing 

themselves? 

* Is it possible for people to see successful 

outcomes? 

* What barriers can be identified: social, cultural, 

organizational, and psychological?  

* What is being done anticipate/recognize them? 

The Stages of the Process * What are the stages of the process? 

* What cognitive stages and levels of ICT use will 

individuals pass through? 

* How will individual and collective progress be 

monitored and reviewed? 

 

While these questions offer a valuable guide to a well-designed implementation 

process, most of the questions lie beyond the scope of the current study. If anything, 

the findings from the current study demonstrate that Al-Ula schools have not 

undergone a carefully managed and planned ICT implementation process, as 

evidenced by indications that there was a lack of clear policy or direction at the 

national level, and a lack of clear plan at the school level. Very likely, the barriers 

identified in the current study (e.g. inadequate technology, technical support, and 

training) would need to be addressed prior to or concurrent with a carefully planned 

ICT change implementation. At the same time, it appeared that teachers and principals 

were ready for the change to be implemented. Based on their responses to interview 

questions and surveys, most of the participants would be likely to view further ICT 

implementation as bringing in something 

better than existed already, and that it would be in alignment with their overall 

objectives for their schools. The next step for Al-Ula schools would be to develop an 

intentional change implementation process.WithTearle’s framework in mind, that 

process would take into consideration the difficulties that staff would have in 

implementing the change, and provide the training and practice necessary for staff to 

overcome those difficulties. This part of the process would involve acknowledging the 

various barriers that currently exist (including those identified by this study) and 

anticipating additional barriers that may arise. The change would also be rolled out in 

stages, with monitoring and assessment along the way to determine whether collective 

and individual benchmarks are being met. In the event that more training is needed for 

individuals and/or the collective to pass into the next stage, that training would be 
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provided. Following this kind of planned, intentional change process would increase 

the likelihood of success in ICT implementation. 
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