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Abstract  

ICT innovations played a vital role in driving last century developments characterised as 

the digital revolution introducing unprecedented opportunities across different life 

sectors. This digital revolution is expected to further evolve to encompass   the fourth 

industrial revolution that was characterized by a fusion of technology. Internationally 

there is consensus on the need for a paradigm shift in education reforms to meet these 

future developments where it is fundamentally believed that ICT innovations will play 

vital role in redefining learning and the overall educational experience. The traditional 

model of education is losing its former binding character as ICT extended learning 

opportunities and access to knowledge is not bounded by time, place or pace.  

The challenge is that introducing ICT innovations into traditional schools requires high 

investments and considered complex process due to the complexities around changes 

related to education. To achieve the enhanced educational objectives, the literature 

emphasised that diffusing ICT into schools shall not be considered an abstract technology 

deployment rather than an educational change process that shall be effectively planned 

and managed.  

This research attempts to fill this gap by focusing on an actual ICT innovation diffusion 

project that is taking place in UAE public schools. The first objective is to understand the 

ICT innovations diffusion in education. The second objective is to extract from literature 

main dimensions to explore the ICT innovations diffusion process and status in UAE 

public schools. Third objective is to explore the status of the ICT innovations diffusion in 

UAE public schools. Fourth objective is to explore the process of the ICT innovations 

diffusion in UAE public schools. The fifth objective is to study the interactions between 

the stakeholders over the ICT innovation diffusion project lifecycle activities. Finally, the 

sixth research objective is to develop a framework to support effective diffusion of ICT 

innovations in UAE public schools that address the changing stakeholder dynamics over 

project lifecycle. 

This explorative research adopted qualitative research methods to gain insights into the 

process and status of ICT diffusion in UAE public schools. A list six constructs composed 

of 26 dimensions were identified by combining literature from innovation theory, 

stakeholder theory, technology acceptance and project management. These dimensions 



 

 

were used to develop the research framework and guide the explorative study based on 

the semi-structured interviews. a total of 55 interviews conducted with stakeholders from 

different levels, from MoE, local education authority, MBRSLP, schools and suppliers 

related to this project in UAE. The review examined four years of ICT innovations 

deployment phases in UAE public schools and the findings were analysed using 

Dependency Structure Matrix (DSM), heat maps, and Social Network Analysis (SNA) 

techniques.  

The research contributed to the body of knowledge by developing and an understanding 

for the phenomenon of ICT innovation diffusion project in UAE public school. The 

research provided rich findings extracted through qualitative investigation providing 

details on the process and status of the ICT in UAE public schools. In addition, the 

research provided a contribution the theory by developing a holistic approach based on 

framework composed of 26 dimensions to explore the process and status of ICT 

innovation diffusion in UAE public schools. Another contribution to theory is the use of 

DSM, heat maps and SNA techniques for data analysis within project management which 

support the viability of these new techniques in research. Moreover, the research findings 

provided contribution to practice specific to the UAE project and some conclusions 

applicable to similar projects beyond UAE. 

On the other hand, no research without limitations, this research has some limitations 

including the geographical limitation in UAE schools as Abu Dhabi schools were not 

since they are not falling under the federal MoE of UAE, parents and students were 

excluded from interviews although they are considered a key stakeholder educationally 

and in the context of ICT in education, and successful ICT diffusion was not linked to 

academic performance.  
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 موجز البحث

 

اضي والتي القرن الم تكنولوجيا المعلومات واالتصاالت دورا حيويا في دفع التطورات التي شهدها لعبت ابتكارات

الثورة  ومن المتوقع أن تتطور هذه، في مختلف قطاعات الحياة بأنها ثورة رقمية تقدم فرصا غير مسبوقةوصفت 

لصعيد الدولي ا علىمن جانب آخر و لتكنولوجيا،موسع لالرقمية لما يسمى بالثورة الصناعية الرابعة التي تتسم بدمج 

تقبلية حيث التعليم لمواكبة هذه التطورات المس إصالحاتهناك توافق في اآلراء حول الحاجة إلى نقلة نوعية في 

تعريف  دةفي مجال تكنولوجيا المعلومات واالتصاالت سوف تلعب دورا حيويا في إعا يعتقد أساسا أن االبتكارات

بتكارات املزم حيث أن التقليدي للتعليم بدأ يفقد طابعه التقليدي ال التعلم والتجربة التعليمية ككل، إن النموذجعملية 

يل واالتصاالت وسعت فرص التعلم بشكل كبير حيث صار االوصول الى المعرفة والتحص تكنولوجيا المعلومات

 وتيرة. العلمي ال يحده زمان أو مكان أو

 

يتطلب  أن إدخال ونشر ابتكارات تكنولوجيا المعلومات واالتصاالت في المدارس التقليدية ويتمثل التحدي في

 ولتحقيق األهداف ، يعتبر عملية معقدة نظراً للتعقيدات المرتبطة بعملية التغيير واإلصالح للتعليماستثمارات عالية و

يكون ال ن أيحب في المدارس  نشر تكنولوجيا المعلومات واالتصاالتوالتعليمية المعززة أكدت الدراسات أن إدخال 

 .اليةالتخطيط لها وإدارتها بفع يجبمي تعليعملية تغيير ذلك أن يعتبر بدال من و مشروع تكنولوجيا مجردا

 

 المعلومات سد هذه الفجوة من خالل التركيز على مشروع نشر ابتكارات تكنولوجياعلى  ويعمل هذا البحث

ول هو فهم والهدف األ ،اإلمارات العربية المتحدة واالتصاالت الفعلي الذي يجري في المدارس الحكومية في دولة

والعوامل عاد الثاني هو استخالص األب والهدف، لوجيا المعلومات واالتصاالت في التعليمنشر ابتكارات تكنوعملية 

ية في الحكوم ابتكارات تكنولوجيا المعلومات واالتصاالت ووضعها في المدارس الرئيسية الستكشاف عملية نشر

ات واالتصاالت ولوجيا المعلوماستكشاف حالة نشر ابتكارات تكن والهدف الثالث هو، دولة اإلمارات العربية المتحدة

بتكارات الرابع هو استكشاف عملية نشر ا والهدف ، المدارس الحكومية في دولة اإلمارات العربية المتحدة في

لخامس هو اوالهدف ، واالتصاالت في المدارس الحكومية في دولة اإلمارات العربية المتحدة تكنولوجيا المعلومات

ت أنشطة دورة حياة مشروع نشر ابتكارات تكنولوجيا المعلوما عبردراسة التفاعالت بين أصحاب المصلحة 

ال يتمثل الهدف البحثي السادس في وضع إطار لدعم النشر الفع وأخيرا،في مدارس االمارات،  واالتصاالت

دة التي تعالج الحكومية في دولة االمارات العربية المتحالبتكارات تكنولوجيا المعلومات واالتصاالت في المدارس 

 .حياة المشروع ديناميكيات أصحاب المصلحة المتغيرة على مدى دورة

 

المعلومات واالتصاالت  البحث االستكشافي طرق بحث نوعية للتعرف على عملية ووضع نشر تكنولوجيا واعتمد هذا

وقد تم تحديد قائمة من ستة محاور مكونة من ستة ، المتحدة العربيةفي المدارس الحكومية في دولة اإلمارات 

وقبول التكنولوجيا  وعشرين عامال من خالل الجمع بين األدب من نظرية االبتكار، ونظرية أصحاب المصلحة،

قابالت وقد استخدمت هذه األبعاد لتطوير إطار البحث وتوجيه الدراسة االستكشافية على أساس الم، وإدارة المشاريع

ما مجموعه خمسة وخمسون مقابلة مع أصحاب المصلحة من مختلف المستويات، من  أجري، حيث شبه المنظمة



 

 

المرتبطين  التربية والتعليم، والسلطة التعليمية المحلية، و برنلمج التعلم الذكي والمدارس والموردين وزارة

المعلومات  نشر ابتكارات تكنولوجياوع مشروقامت الدراسة باستعراض أربع سنوات من مراحل ، المشروعب

مصفوفة هيكل تقنيات تحليل النتائج باستخدام  واالتصاالت في المدارس الحكومية في اإلمارات العربية المتحدة، وتم

 .(SNAتحليل الشبكات االجتماعية ) ( وخرائط الحرارة وتقنياتDSMالتبعية )

 

ات فهم لظاهرة مشروع نشر التكارات تكنولوجيا المعلومالبحث في مجموعة المعرفة من خالل تطوير و ساهم

ستخلصة من وفر البحث نتائج غنية م وقد، العربية المتحدة واالتصاالت في المدارس الحكومية في دولة اإلمارات

في  ووضع مشروع نشر ابتكارات تكنولوجيا المعلومات واالتصاالت خالل تحقيق نوعي يقدم تفاصيل عن عملية

ة من خالل إلى ذلك، قدم البحث مساهمة نظري وباإلضافة، العربية المتحدة حكومية في دولة اإلماراتالمدارس ال

ت يتألف من ستة وعشرون عامال الستكشاف عملية ووضع مشاريع نشر ابتكارا وضع نهج شامل على أساس إطار

خرى في أمساهمة  وثمة ،لمتحدةتكنولوجيا المعلومات واالتصاالت في المدارس الحكومية في اإلمارات العربية ا

ات تحليل الشبك ( وخرائط الحرارة وتقنياتDSMمصفوفة هيكل التبعية ) الجانب النظري هي استخدام تقنيات

الوة على وع ،البحث هذه التقنيات الجديدة في والتي تدعم فاعليةريع اإدارة المشنطاق ضمن  (SNAاالجتماعية )

لوجيا نشر ابتكارات تكنو الجانب التطبيقي والممارسات وتحديدا لمشروعذلك، قدمت نتائج البحث مساهمة في 

 ة خارجمشاريع مماثل فيفي المدارس حيث أن بعض ااالستنتاجات يمكن االستفادة منها المعلومات واالتصاالت 

 .دولة اإلمارات العربية المتحدةنطاق 

 

ي مدارس فالتقييد الجغرافي  القيود بما في ذلكناحية أخرى، ال يوجد بحث دون قصور، هذا البحث لديه بعض  من

 ر ضمنبشكل مباشتكن ضمن البحث ألنها ال تقع  اإلمارات العربية المتحدة حيث أن مدارس إلمارة أبو ظبي لم

الب من المقابالت المتحدة، كذلك تم استبعاد أولياء األمور والط وزارة التربية والتعليم في دولة اإلمارات العربية

االتصاالت و ، وفي سياق تكنولوجيا المعلوماتتعليمياأصحاب المصلحة الرئيسيين من  عتبروني أنهم رغم منعلى ال

والتحصيل  اديمييتم ربطها باألداء األك في التعليم والنجاح في نشر ابتكارات تكنولوجيا المعلومات واالتصاالت لم

 .الدراسي
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CHAPTER 1. INTRODUCTION 

1.0 Introduction  

This introduction chapter starts by providing background information related to the 

context of the research, which will build a better understanding of the need for the 

research. After doing so, the research questions, aims and objectives are presented, 

and then the research value and contribution to the body of knowledge will be 

delineated. Lastly, a brief overview of the research and thesis structure is outlined. 

1.1 Research Context  

In this section, background information to the research context will be provided to 

ensure a better understanding of the research problem. First, the evolution of ICT 

usage in education will be previewed. Secondly, background on the UAE education 

system and the use of ICT in schools will be provided.  

1.1.1 Evolution of ICT Use in Education  

Information and communication technologies (ICT) play a vital role in driving 

developments across different life sectors; ICT has been considered the main driver 

for what is called the third industrial revolution, where the first used water and 

steam power, and the second used electric power for mass production. According 

to Klaus Schwab, founder and executive chairman of the World Economic Forum 

(WEF): 

“A Fourth Industrial Revolution is building on the Third, the digital 

revolution that has been occurring since the middle of the last century. 

It is characterized by a fusion of technologies that is blurring the lines 

between the physical, digital, and biological spheres “(Schwab, 

2017). 

According to the OECD (Organisation for Economic Co-operation and 

Development), over the last forty years ICT has rapidly developed and has 
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profoundly influenced almost every aspect of human life, and education plays a 

key role in ensuring that everyone can obtain the benefits of this technology-rich 

world (OECD, 2014).  

Because of these massive developments in the field of ICT, traditional education 

has witnessed an important paradigm shift. According to Brown (2015): 

“The overwhelming progress made in the field of information and 

communication technologies (ICT) and technology-enhanced 

learning (TEL) is changing our educational practice - the way in 

which we teach, learn, and do research. The traditional model of 

education is losing its previously binding character, not only in the 

case of residential face-to-face institutions, but very much so also for 

distance learning institutions. Time, place, and pace do not play a 

dominating role as they did in the past “. 

In this era, information and knowledge are no longer limited to libraries, books, or 

individual people such as teachers or experts. The amount of information and 

knowledge openly available is increasing on a daily basis, and ICT empowers 

access to such resources regardless of where one is in the world (Barber et al., 2013; 

Brown, 2015). Accordingly, ICT use in education has witnessed rapid development 

and increased acceptance from both general education and higher education sectors, 

which has led to an increased interest in this area of knowledge from both academia 

and industry (Groff, 2013; OECD, 2014; Bayne, 2015; Zhu, 2015; Zhang et al., 

2016). According to IDC (2015):  

“The IT spending forecast in the higher education sector in the 

Asia/Pacific region, excluding Japan’s (APEJ) higher education 

sector, will increase from US$8.7 billion in 2015 to US$10.4 billion 

in 2019“. 

In addition, according to EdTechXGlobal (2016): 
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“Education technology is becoming a global phenomenon, and as 

distribution and platforms scale internationally, the market is 

projected to grow at 17.0% per annum, to $252bn by 2020“. 

The huge investments and growing market of ICT in education present a clear 

indication of the rise of ICT innovation adoption in order to support teaching and 

learning practices and as a major component in educational reform programmes 

around the world (Geoghegan, 1994; Lim, 2002; Luckin et al., 2012; WEF, 2012; 

Zhu, 2015; Zhang et al., 2016). In addition, UNESCO identified the importance of 

using ICT in education, and that in this era the use of ICT should be considered a 

student's right in ensuring a quality education: 

“ICT can contribute to universal access to education, equity in 

education, the delivery of high-quality learning and teaching, 

teachers’ professional development, and more efficient education 

management, governance and administration “(ITU, 2012).  

ICT innovations in supporting teaching and learning practices aim to integrate ICT 

into supporting the overall educational eco-system, including classroom set-up, 

curriculum and content, school management, library management, and other 

applicable educational activities (Goktas, Yildirim and Yildirim, 2009; Barber, 

2010; Sancho, 2010). In addition, Groff (2013) describes the potential benefits of 

the deployment of ICT innovations in education as well as the need to plan such 

implementation strategically as a change programme:  

“Innovative technologies not only have the potential to evolve 

pedagogical practice, but also completely transform entire learning 

environments. When technology is leveraged with a strategic vision 

and change management plan, the results can be revolutionary” 

(Groff, 2013). 

Additionally, several initiatives have been launched, from small-scale to national 

level programmes aiming to support the diffusion of ICT in education as an effort 

to improve education and educational outcomes; this indicates the general global 
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direction towards ICT deployment in education and the importance of this topic 

(Zhang et al., 2016). At a global level, the UN (United Nations) and many of its 

agencies and working groups, including UNESCO and the ITU (International 

Telecommunication Union), the Broadband Commission for Digital Development, 

the World Summit on the Information Society (WSIS), the WSIS+10, and the 

Sustainable Development Goals (SDG), have emphasised the role of ICT in 

development and established programmes to support and promote the use of ICT in 

improving learning and development. Accordingly, ICT diffusion in education is 

considered an important element of sustainable development goals, as stated in 

paragraph 15 from the Transforming Our World: the 2030 Agenda for Sustainable 

Development:  

“The spread of information and communications technology and 

global interconnectedness has great potential to accelerate human 

progress, to bridge the digital divide, and to develop knowledge 

societies” (United Nations, 2015). 

1.1.2 Background of public schools in the UAE 

History of public education in UAE 

The access to education in the UAE was extremely limited in the early 1950’s where 

there were only few formal schools in the country. Since then and with the creation 

of the UAE in 1971, the newly established Ministry of Education began facilitating 

wider access to education which witnessed enormous developments with 

substantial investments has been made to accommodate for the educational needs 

and the high aspirations of the new established country. Nowadays, the UAE 

education system offers a comprehensive education to every male and female 

student from kindergarten to university higher education. Education is compulsory 

in the UAE for the primary and secondary level where education is being provided 

for free at all levels to all the country citizens (UAECD, 2011). 

Public schools are schools that are funded by the government and free for nationals. 

The curriculum in public schools is developed to cater for the UAE developmental 
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goals and cultural values. Public schools in the UAE use Arabic as first language 

and English as a second language. On the other hand, there is an extensive private 

school sector in the UAE. The private school sector follows a range of international 

standards and curricula and are all fee paying (MOE, 2016).   

The UAE Education system structure  

The education system strategy in the UAE is generally determined by the Ministry 

of Education where the ministry established local education zones for each emirate 

to oversee and support school operations in each emirate. At local individual 

emirates, education councils are set up to assist in implementation the federal 

government policy for education. Abu Dhabi Education Council (ADEC) develops 

education and educational institutions in Abu Dhabi; Knowledge and Human 

Development Authority (KHDA) is the primary driver of educational reform in 

Dubai, whereas Sharjah Education Council works with the MoE to enhance the 

education sector in Sharjah. All the schools in the seven emirates follow the MoE 

general strategy for education and the schools fall directly under MoE (MBRSLP, 

2016). A special set up was developed for Schools in Abu Dhabi emirate where the 

schools are directly overseen and managed by ADEC with a customized local 

curriculum and schooling system. For this research ADEC schools are out of scope 

since ADEC schools are not in the scope of MBRSLP initiative.  

Public School set-up 

The public schools in the UAE are designed to have separate schools for male and 

female students in consideration of the UAE cultural requirements. That said, all 

male and female students are entitled to free public education at all levels (Gaad, 

2011). In terms of the education system setup in the UAE, it is organised as follows 

(figure 1.1): 

 Kindergarten school 

Kindergarten (KG) is considered the start early childhood education and 

divided into two levels KG1 and KG2.  

 Cycle 1 schools  
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After completing KG2, students move to cycle one. Cycle one is composed 

of six levels and equivalent to primary level school. 

 Cycle 2 schools  

After completing grade six, students move to cycle 2 which is equivalent to 

preparatory level school. 

 Cycle 3 schools 

Cycle three is composed of 3 years and equivalent to secondary level school. 

In general, there are 2 kinds of cycle three schools. After completing grade 

12 students move to higher education level and can join a wide range of 

colleges and universities locally or globally.  

 

 

 

Figure 1.1 UAE education system schooling structure 

The UAE Education system performance and future direction  

In terms of the UAE education system performance, despite the high-level of 

investments from the government, the UAE education system is still not performing 

as expected compared to the wealth of the country and the major developments 
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across different sectors. According to Andreas Schleicher, the director of the OECD 

education and skills directorate:  

“The United Arab Emirates is identified by PISA (Programme for 

International Student Assessment) as one of the most rapidly improving 

education systems in the world. However its students still perform well 

below the levels expected in advanced economies. This is important because 

the knowledge and skills of students are a powerful predictor for a country’s 

wealth and social outcomes in the long run” (OECD, 2015) 

Although the UAE’s National Agenda calls for it to rank among top 20 in PISA by 

2021, the 2015 PISA results shows that UAE students continue to fall below the 

OECD average in the three subjects tested – science, reading and maths. The UAE 

is currently ranked 47 out of 65 counties in the 2015 PISA results focused on 

mathematics (OECD, 2015). 

In general, for the UAE education sector, much had been achieved over the past 

forty years, however there is deep believe that much more needs to be done. 

According to the UAE Vision 2021, education remains a top government priority 

toward developing human capital and the country effort to develop a diversified 

knowledge-based economy. The UAE Vision 2021 national agenda emphasize on 

the development of a first-rate education system that will require full transformation 

of the current education system and teaching methods. (Ministry of Cabinet Affairs, 

2011).  

The following KPIs are defined in the UAE Vision 2021 to allow the development 

of a first-rate education system: 
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Figure 1.2 UAE Vision 2021 KPI’s for the development of a first-rate education 

system 

1.1.3 UAE Public Education and ICT Use in Schools 

Since its establishment in 1971, the UAE (United Arab Emirates) has witnessed a 

remarkable development in all sectors, including its economy, infrastructure, social 

and cultural welfare, health, and education. Education was, and continues to be, a 

key priority for the country’s leadership, starting from the late Sheikh Zayed Bin 

Sultan Al Nahyan, founder of the UAE, who articulated his vision of education in 

UAE thus: 
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“The greatest use that can be made of wealth is to invest it in creating 

generations of educated and trained people. The real asset of any 

advanced nation is its people, especially the educated ones, and the 

prosperity and success of the people are measured by the standard of 

their education” (UAECD, 2008). 

To date, the emphasis on enhancing the quality of education and expanding learning 

opportunities continues to be a core focus, as stated in the UAE Vision 2021 

National Agenda: 

“The UAE Vision 2021 National Agenda emphasises the development 

of a first-rate education system, which will require a complete 

transformation of the current education system and teaching methods. 

The National Agenda aims for all schools, universities and students to 

be equipped with Smart systems and devices as a basis for all teaching 

methods, projects and research” (Ministry of Cabinet Affairs, 2011).  

From the above statement, it can be noted that ICT technologies, or what is referred 

to as smart technologies, are expected to play a key role in the transformation of 

UAE education by integrating smart technologies into the teaching and learning 

experience. As a result, in 2012 the government launched an ambitious initiative to 

deploy smart technologies into UAE public schools as part of the transformation of 

UAE education. HH Sheikh Mohammed Bin Rashid Al Maktoum, the UAE Vice-

President and Prime Minister, launched the initiative, and it was named after him 

as a direct indication of the attention given to the programme.  

The Mohammed Bin Rashid Smart Learning Programme (MBRSLP) initiative was 

established with the aim of supporting the realisation of the UAE Vision 2021 in 

relation to national educational aspirations. The MBRSLP programme’s key role is 

in supporting and enabling the transformation of all UAE public schools into 

technologically enhanced teaching and learning environments, equipping all 

students, teachers, and principals with smart technologies and solutions, and most 

importantly ensuring the effective adoption of these technologies in enhancing the 

teaching and learning experience through customised training and professional 
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development programmes for different stakeholders (MBRSLP, 2016). Throughout 

this research, smart technologies will be referred to as ICT innovations, as the 

introduction of these new changes into a system is referred to as diffusion of ICT 

innovation in the research literature. 

The MBRSLP implementation was based on a phased yearly deployment, by school 

grade. The first deployment started in 2012, and it was a pilot deployment in Grade 

7 in 15 schools. With the start of the academic year 2013/14, Phase 1 deployment 

started targeting all Grade 7 students across 123 schools, covering 11,548 students, 

10,995 educators, and 440 classrooms. In the next academic year (2014/15), the 

second deployment reached 145 schools, covering 24,385 students, 4,095 

educators, and 1,239 classrooms. The third deployment started with academic year 

2015/16, reaching 202 schools, 34,508 students, 6,825 educators, and 1,719 

classrooms. The MBRSLP deployment plan will continue progressing until, by 

2019, it has covered all public schools, from grades 1 to 12, which are under the 

remit of the Ministry of Education (MoE) (MBRSLP, 2016).  

Such a project represents a very challenging undertaking in different areas; the 

focus of this study will be to explore the MBRSLP initiative’s diffusion of ICT 

innovations in UAE public schools to gain insight into the process of an ICT 

innovation diffusion project and the changing dynamics of stakeholder interactions 

over the activities of the project. The MBRSLP has to deal with the education sector, 

which is a complex setting, composed of varying stakeholders from different 

organisational and individual levels, including the Ministry of Education and its 

different departments, the local education authority, and the school level. The 

MBRSLP programme management have to ensure the effective management of 

these stakeholders and actively engage with them throughout the project phases and 

changing stakeholder dynamics in order to ensure successful programme delivery.  

1.2 The need for the research  

The ongoing evolution of ICT innovations, and its emerging role in supporting 

educational reform, has led to a majority of developed and developing countries’ 

governments embedding ICT in education as part of their national strategies (Zhang 
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et al., 2016). Diffusing ICT innovations in education is believed to have a 

significant positive influence on the overall teaching and learning experience 

(Sancho, 2010; Zhang et al., 2016). In order to achieve such an impact, diffusion of 

ICT innovations into education is argued to be a structured deployment and change 

management programmes that needs to effectively engage with, and manage, 

different levels of stakeholders (Barber, 2010; Lavin, 2010; Sancho, 2010; Groff, 

2013; Zhang et al., 2016). Such engagement is considered challenging as the 

introduction of ICT innovations might require them to change their existing 

behaviour and established norms and routines (Edmondson, Bohmer, and Pisano, 

2000; Rogers, 2003; Lavin, 2010). Accordingly, it is vital to effectively identify, 

classify, prioritise and engage with the appropriate stakeholders throughout the ICT 

innovation diffusion project stages (Donaldson and Preston, 1995; Mitchell et al., 

1997; Aaltonen and Kujala, 2010; Nour and Mouakket, 2013; Aaltonen et al., 2015). 

Management needs to actively and effectively identify key stakeholders, prioritise 

them, examine their changing dynamics over project stages and in consideration of 

the project context and the changes that might impact the project or the stakeohlders 

environment. Accordingly, project management can shape their engagement 

activities in a more informed approach towards effective diffusion and project 

success (Bourne and Walker, 2005; Vos and Achterkamp, 2006; Nour and 

Mouakket, 2013; Aaltonen et al., 2015).  

Further, conducting research and sharing knowledge in the field of ICT deployment 

in education is being promoted by international organisations and the academic 

community in order to provide practical experiences on ICT deployment in 

education (Lavin, 2010; Groff, 2013; Zhang et al., 2014). ICT deployment in UAE 

public schools has witnessed exceptional developments since the launch of the 

MBRSLP initiative in 2012, which was aiming at diffusing ICT innovation in public 

schools as part of the UAE National Agenda direction toward the adoption of ICT 

and smart services in government sectors (MBRSLP, 2016).  

The initiative has received wide recognition locally, by being awarded The 

Mohammed bin Rashid Government Excellence Award twice, in 2014 and in 2016 

(SKGEP, 2017). In addition, at a global level, the MBRSLP was awarded the global 
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WSIS award in 2014 though signing cooperation agreements with the ITU and the 

Finnish National Board of Education in 2016 (MBRSLP, 2016). As a result, 

investigating the status and process of ICT innovations diffusion in UAE public 

schools represents a rich case with a high potential for gaining interesting insights 

and findings with practical implications for the research literature and practice. 

As highlighted in the previous section, the MBRSLP initiative represents a rich case 

that has gone through four years of deployment and will continue deployment until 

all UAE public schools are covered by 2019. Over four years of deployment, the 

project management has had to deal with a complex setting composed of several 

different stakeholders from different organisations, professional groups, and 

individual levels, including the federal level, with the Ministry of Education and its 

different departments, the local level, with education authorities, and at the school 

level, with teachers, principals, and students. How the project management engage 

with these different stakeholders throughout the project’s life cycle and over 

changing stakeholder dynamics presents challenge that this research is aiming to 

overcome by developing a framework to support effective diffusion of ICT 

innovations in in UAE public schools that address the changing stakeholders 

dynamics over project lifecycle. 

1.3 Research Questions  

The research questions revolve around three main areas: the first question aims to 

identify the most important dimensions for investigating ICT innovations diffusion 

within the UAE public school sector, which will provide a structure for this 

explorative research. The second question aims to examine the status of the ICT 

innovation diffusion project (MBRSLP) in UAE public schools, and it will be 

guided by the dimensions identified in the first question. The last question aims to 

investigate the different stakeholders and their interactions, activities, and dynamics 

over the project’s life cycle. Accordingly, the three research questions for this study 

are: 

1. What are the most important ICT innovation diffusion dimensions in the 

UAE public education sector?  
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2. What is the status of ICT diffusion in UAE public schools?  

3. What is the status of stakeholder dynamics over the life cycle of the ICT 

diffusion project in UAE public schools?  

1.4 Research aim and objectives  

This study seeks to obtain further knowledge and understanding on managing ICT 

innovations diffusion projects in UAE public schools by examining the main 

dimensions influencing ICT innovation diffusion in UAE public schools. In 

addition, the research focus on investigating stakeholder interactions and the 

changing stakeholder dynamics over the project’s life cycle. This seeks to build on 

the existing theoretical body of knowledge in key topics, including diffusion of 

innovation, project management, and stakeholder management literature, with a 

specific focus on ICT innovations diffusion in the UAE public school’s context.  

The aim of this research is to develop a framework to support effective diffusion of 

ICT innovations in in UAE public schools that address the changing stakeholders 

dynamics over project lifecycle. This framework will guide examining the status 

and process of ICT innovations diffusion in UAE public schools and better 

understand the stakeholders’ dynamics over the project life cycle. This aim will be 

achieved by means of the following research objectives: 

1. To review the literature on ICT innovation diffusion, with a specific focus 

on education. 

2. To extract the main dimensions for exploring the ICT diffusion process and 

status in UAE public schools. 

3. To explore the status of ICT innovation diffusion in UAE public schools. 

4. To explore the process of ICT innovations diffusion in UAE public schools. 

5. Study the interactions between stakeholders over the ICT innovation 

diffusion project’s life cycle activities. 



 

 

30 

 

6. Develop a framework to support effective diffusion of ICT innovations in 

UAE public schools that address the changing stakeholder dynamics over 

project lifecycle. 

1.5 Contribution to the body of knowledge   

This thesis provides an original contribution to the knowledge by developing an 

understanding of the phenomenon of an ICT innovation diffusion project in UAE 

public school through the MBRSLP initiative. The research provided rich findings 

extracted through qualitative investigation, providing details on the process and 

status of ICT in UAE public schools. In addition, the research provided a 

contribution to knowledge by developing a holistic framework to explore the 

process and status of ICT innovation diffusion in UAE public schools which 

supports project managers in effective diffusion of ICT innovation in UAE schools. 

The framework was based on six constructs, composed of 26 dimensions extracted 

by integrating innovation theory, the UTAUT technology acceptance model, the 

TOE framework, the CBAM model, and stakeholder theories and frameworks. Such 

an approach was recommended in the literature, and this research used it to develop 

a new holistic framework for investigating ICT innovations diffusion in UAE public 

schools.  

The explorative study was guided by the 26 dimensions identified, and two new 

unique dimensions that provided valuable insights into the UAE context: 

‘competition with other public sectors’ and ‘drivers of ICT diffusion in schools’. 

The thesis also provides a contribution from a methodological perspective. In this 

sense, the researcher adopted new methodologies for analysis, including DSM and 

social network analysis, which helped in visualising the findings and enabling an 

easier analysis. Furthermore, the research findings provided some implications for 

practice, with suggestions and recommendations for the UAE project, although 

some might be applicable beyond the UAE context. The details of this are given in 

Chapter 8. 

The research results provide original knowledge for future researchers who are 

interested in the subjects of managing ICT innovations diffusion projects in 
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education and stakeholder interactions over project life cycles. References to this 

topic, for the UAE specifically and even at a regional level, are limited compared 

to the literature focusing on Western contexts. In addition, project managers of 

future similar projects, locally or globally, will benefit from this research by 

understanding the complexities around managing the implementation of a national 

ICT programme in education, especially when such implementations are expected 

to grow significantly over the coming few years. 

1.6 Research overview and structure of the thesis  

The research was divided into eight chapters that are summarised in figure 1.3. 

 

Figure 1.3 Summary of thesis structure 

Chapter One provides an introduction to the research. It starts by introducing the 

evolution of ICT use in education and provides background information on ICT use 
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in the UAE public sector, where this study takes place. This information supports 

the justification for the research and its significance. Then, the need for the research 

is presented as well as an explanation of the research questions and aims. In 

addition, Chapter One provides an overview of the entire thesis structure. 

Chapter Two provides the background to the research context through providing a 

comprehensive understanding of the current ‘state of knowledge’. This is done by 

carrying out a critical literature review, focusing on the diffusion of ICT innovations 

and stakeholder theory. The chapter reviews the diffusion of ICT innovations and 

stakeholder theory from an innovation diffusion perspective in order to build a solid 

theoretical background as the foundation of the research. In addition, the literature 

review focused on identifying main dimensions for ICT innovation diffusion in 

UAE public schools. 

Chapter Three builds on the knowledge gained from the literature review where 

26 dimensions were identified as the most important ICT innovations diffusion 

dimensions in the UAE public schools. In addition, the research’s framework was 

developed by integrating theories and dimensions from diffusion of innovation 

theory, stakeholder salience model, technology acceptance model, CBAM model, 

and TOE framework. The main results for Chapter Three will answer the first 

research question.  

Chapter Four reviews the research philosophy, logic, methodological choices, 

approaches and assumed choices. In addition, the data collection procedure and 

semi-structured interviews protocol is detailed. Further, Chapter Four demonstrates 

the procedure for data analysis and organisation as well as the developed validation 

strategy to achieve reliable and valid research results. 

Chapter Five presents the data collected from school interviews through the semi-

structured interviews. The analysis was based on the list of 26 ICT diffusion 

dimensions used to review the status of ICT diffusion in UAE public schools. The 

findings and main emerging themes are presented. Chapter Five’s findings will feed 

into answering the second research question. 
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Chapter Six presents an analysis of stakeholder dynamics and interdependencies 

over the life cycle of the ICT innovations diffusion project in the UAE. The analysis 

was based on a dependency structure matrix, heat maps, and social network 

analysis, which enabled the visual capture of stakeholder dynamics over the 

project’s activities and over the three years of MBRSLP deployment. 

Chapter Seven presents discussion on the results and the ICT innovation diffusion 

framework based on the findings and insights from the school interviews and 

stakeholders’ dynamics analysis. Further, the chapter discusses the implications of 

the findings on the ICT diffusion project in UAE public schools in specific and for 

the related literature in general.  

Finally, Chapter Eight presents a summary of the main findings, research 

implications and limitations, recommendations for further work, and the original 

contribution to knowledge made through this research. 
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CHAPTER 2. BACKGROUND RESEARCH 

2.0 Introduction 

This chapter discusses the research background and literature review related to this 

thesis. The aim here is to build a comprehensive understanding of the literature 

relevant to this research and related theoretical background. The first section 

reviews the concept of innovation and diffusion of ICT innovation, and the second 

section discusses the main concepts related to ICT innovation diffusion research 

leading to some of the research gaps. The following sections critically review the 

main diffusion innovation theories, ICT acceptance models, stakeholder theories, 

and, finally, the literature gaps underlining the need for this research and feeding 

into the theoretical framework. 

2.1 Diffusion of ICT Innovation  

2.1.1 Innovation Concept and Definition 

Innovation is considered one of the major drivers of an organisation’s success 

(Drucker, 1998; Cardozo et al., 1993; Van de Ven et al., 1999). Peter Drucker 

(1985) defined innovation as “the act that endows resources with a new capacity to 

create wealth”. Drucker described innovation as the necessity to cope with change 

and to achieve prosperity, especially since the modern world is witnessing 

unprecedented changes in all major areas including politics, economic, technology, 

and business (Drucker, 2014). However, normally introducing an innovation 

implies uncertainties with regard to the innovation itself, the potential target, and 

related stakeholders.  

This has resulted in the need to understand the potential target and what factors 

influence their decision to adopt or reject an innovation (Frambach & Schillewaert, 

2002). Accordingly, research on innovation diffusion has gained increasing 

importance in order to offer such an understanding to parties related to innovation 

diffusion in different sectors such as organisation, manufacturing, construction, 

sales and marketing, and project management. 
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Innovation is a complex concept that has been studied at different levels and from 

multiple perspectives and disciplines (Damanpour & Schneider, 2009; Cooper, 

1998; Rogers, 1995; Van de Ven et al., 1999; Greenhalgh et al., 2004; Shaikh & 

Karjaluoto, 2015; Peansupap & Walker, 2006). In terms of definition, there are 

multiple definitions in the literature; some definitions are more generic while 

others are more specific. According to Cooper (1998), generalising the definition 

of innovation might not serve well for such a complex phenomenon and 

emphasises the importance of the need for a specific definition mapped to the 

related context. King et al. (1994) described innovation as a process encompassing 

three overlapping stages: invention, innovation, and diffusion. He defined them 

accordingly:  

“Invention is a new idea or product which may or may not have economic 

value”, 

“Innovation is the process whereby inventions move into usable form”, and 

“Diffusion is the spread of the capacity to produce and/or use an innovation 

and its use in practice” (King et al., 1994). 

One of the commonly referenced definitions in the literature is Rogers’ definition, 

where he defined innovation as "an idea, practice, or object that is perceived as 

new by an individual or other unit of adoption" (Rogers, 2003).  

Damanpour and Schneider (2009) supported the perception of newness in terms of 

the adopting unit and that being first does not matter, where they described the 

generation of innovation as “a process that results in an outcome that is new to an 

organizational population”. 

Cooper and Zmud’s (1990) description suggests that innovation can be an idea, 

product, programme, or technology that is new to an adoption unit. In addition, 

Nohari and Gulati (1996) added that innovation can include policies, processes, 

structures, service, or methods perceived as novel by the adopters. On the other 

hand, King et al. (1994) differentiated between invention and innovation, arguing 

that innovation is the process of making use of an invention. This research will 
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adopt West and Farr’s (1990, p.9) definition, which extended Rogers’ definition as 

follows: 

“The intentional introduction and application within a role, group or 

organization of ideas, processes, products or procedures, new to the 

relevant unit of adoption, designed to significantly benefit the individual, 

the group, organization or wider society” 

Accordingly, and in practice, innovation can range from a simple innovative new 

idea, process, or procedure to a mechanical hardware or technological solution or 

even computer software. Based on the review of the definitions of innovation, the 

following key themes emerged:  

o Perception of newness by the unit of adoption  

o Can be an idea, process, product, policy, procedure, programme, 

technology, or service 

o Intentional introduction to add value 

o It is a process which might imply social or organisational change 

o The adoption unit can be an individual, group, or organisation 

o Better understanding of the innovation process is critical for ensuring 

successful diffusion and adoption of innovation 

The above discussions highlight some definitions of innovation and identified the 

main themes emerging from the literature on innovation. It is clear that there are 

varying definitions; however, there is a common agreement in literature around the 

importance of innovation development and diffusion processes in order to better 

understand and plan innovation diffusion projects (Rogers, 2003; Jippes et al., 

2013). Accordingly, in this study, West and Farr’s (1990) innovation definition will 

be adopted. 

2.1.2 Definition of Information and Communication Technologies 

In general, the term ICT refers to an extended view for Information technology (IT) 

to include all technologies for communication and information. According to 

Oxford Dictionaries, information technology is defined as: 
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 “the study or use of systems (especially computers and telecommunications) 

for storing, retrieving, and sending information”.  

Additionally, Merriam-Webster dictionary defined information technology as  

“the technology involving the development, maintenance, and use of computer 

systems, software, and networks for the processing and distribution of data”.  

Furthermore, The United Nations Development Program (UNDP) provided an 

extended definition and description for ICT: 

“ICTs are basically information-handling tools – a varied set of goods, 

applications and services that are used to produce, store, process, distribute 

and exchange information. They include the “old" ICTs of radio, television 

and telephone, and the "new" ICTs of computers, satellite and wireless 

technology and the Internet. These different tools are now able to work 

together, and combine to form our "networked world" – a massive 

infrastructure of interconnected telephone services, standardized 

computing hard ware, and television, which reaches into every corner of the 

globe”. 

Additionally, OECD (2012) described ICT as  

“a range of different technologies that have access to the Internet, such as 

computers, tablets or smartphones, and the software that runs on them”.  

This section provided an overview of the concept of ICT and discussed its critical 

role. The UNDP’s ICT definition was adopted for this research. The next section 

will discuss the diffusion of ICT innovations. 

2.1.3 Diffusion of ICT Innovations 

Diffusion of innovation is concerned with innovation introduction and its spread 

among target adopters or a social system, where it is described as a social change 

or a process in which alterations in the structure and function of a social system take 
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place (Rogers, 2003). King et al. (1994) defined diffusion of innovation as “the 

spread of the capacity to produce and/or use an innovation and its use in practice”.  

In addition, Kwon and Zmud (1987) defined IT innovation diffusion from an 

organisational point of view as “an organizational effort to diffuse an appropriate 

IT within an organizational community”.  

On the other hand, the term “innovation diffusion” is often associated with the term 

“innovation adoption”. While innovation diffusion is concerned with the spread of 

innovation in a social system or organisation, innovation adoption is concerned with 

the adopter’s decision process to accept and adopt an innovation. According to 

Rogers, the diffusion process is “the process in which an innovation is 

communicated through certain channels over time among the members of a social 

system”, where innovation adoption is “a decision to make full use of an innovation 

as the best course of action available” (Rogers, 2003). 

Both concepts are important and interrelated; however, for this research and in light 

of the research aims, the focus is on the innovation diffusion process, which is wider 

and covers the adoption aspect. Innovation diffusion plays an important role in 

describing the ICT implementation stage which is considered the most critical phase 

to concentrate upon to ensure successful technological innovation (Peansupap & 

Walker, 2005; Tornatzky & Fleisher 1990). According to Peansupap and Walker 

(2005), normally, the development of IT innovation is controlled by a relatively 

predictable environment (such as research labs or IT departments); however, the 

actual implementation of IT is considered more complex and difficult to control 

owing to the complex interaction among several factors including human, 

technological, and environmental factors. The innovation diffusion theory has been 

used widely to better understand ICT implementation within different contexts 

(Peansupap & Walker, 2005; Greenhalgh et al., 2004; Oliveira & Matins, 2011; 

Wisdom et al., 2013; Carter & Belanger, 2005). 

2.2 Concepts in ICT Innovation Diffusion  
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This section reviews some of the main issues related to studying ICT innovation 

diffusion. 

2.2.1 Individual and Organisational Diffusion and Adoption of 

Innovation 

In general, innovation diffusion and adoption normally falls under two main 

categories: individual level and organisational level, with the majority of the 

research in the literature focused on individual level (Rogers, 2003; Wisdom et al., 

2014; Hameed & Swift, 2012; Oliveira & Matins, 2011). Zaltman et al. (1973) 

introduced a turning point in the history of innovation research at the organisational 

level by specifying distinctive aspects of innovation when they take place in an 

organisational setting where their study focus was on the implementation stage 

rather than the adoption stage. Zaltman et al. (1973) divided the organisational 

innovation process into two main stages: initiation and implementation. Rogers 

describes this transition stating the following:  

“Authors specified the distinctive aspects of innovation when it took place 

in an organization. In such studies, the main dependent variable of study 

often became implementation (that is, putting an innovation into use) rather 

than adoption (the decision to use an innovation)”.  

Since then, a significant amount of research has been conducted on the process and 

the factors influencing the adoption of ICT at the organisational level; however, 

according to Hameed and Swift (2012), still more needs to be done as “there is a 

lack of research that offers a complete model to fully explain the IT innovation 

adoption process and user acceptance of IT in organizations”. 

At the organisational level, an important aspect of adoption highlighted by Rogers 

was that an individual’s decision to adopt or reject a specific innovation is often 

related to other decisions; it might be contingent (dependent) on decisions made by 

others in the organisation and it can be collective (the urge to cope and agree with 

group decision) or authoritative (adoption or rejection is mandatory). All these 

scenarios are valid depending on the organisational context and need to be 
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considered part of the area of study with its possible implications. According to 

Rogers, authoritative situations might lead to a higher adoption rate initially; 

however, it might lead to a reduction in successful implementation or effective use 

of the innovation (Rogers, 2003; Greenhalgh et al., 2004). According to Rogers 

(2003): 

“Compared to the innovation-decision process by individuals, the 

innovation process in organizations is much more 

complex…implementation amounts to mutual adaptation in which both the 

innovation and the organization change in important ways”. 

Accordingly, examining the processes ICT innovation diffusion and adoption at the 

organisational level is fundamental for ensuring successful implementation. Studies 

on organisational innovation in different disciplines allow one to identify the set of 

factors that influence the acceptance decision and stress on the implementation 

stage and putting the innovation into use by integrating it into organisational 

practices (Rogers, 2003; Bhattacherjee, 1998; Frambach & Schillewaert, 2002). 

Considering the objectives of this research and the fact that the organisation setting 

of this research focus on the UAE public schools, the organisational innovation 

diffusion process will be adopted. The next section will provide further details on 

the innovation process at the organisational level. 

2.2.2 Managing ICT Diffusion Process at the Organisational Level  

Emerging ICT developments offer a wide range of opportunities for enhancing 

effectiveness across different sectors and different types of organisations. The 

decision to diffuse ICT innovation within an organisation can be influenced by 

several factors including response to an organisational need, a business 

requirement, an environmental condition requirement, or simply a decision by 

senior management. The innovation diffusing in organisations cannot be considered 

successful with only the acquisition of an innovation, unless the innovation is 

adopted and integrated into the organisational culture where individuals maintain 

effective use over a period of time (Gopalakrishnan & Damanpour, 1997; Hameed 

& Swift, 2012).  
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While many organisations attempted to gain the benefits of ICT by investing in and 

diffusing ICT innovations across the organisation, some found that these ICT 

investments failed to meet their expectations and the main reasons were lack of 

effective project management and that most ICT implementations are handled as 

static deployment rather than a systematic change process (Markus & Benjamin, 

1997; Yeo, 2002; Griffith et al., 1999; Peasupap & Walker, 2005). According to 

Peansupap and Walker (2005), ICT implementation, in reality, involves a set of 

complex technical and social issues that need to be structured and managed to avoid 

failure of ICT implementations. 

A major challenge in IT research is the lack of understanding regarding how to 

actually manage an ICT implementation project within a specific organisational 

setting (Peasupap & Walker, 2005); this lack of understanding might lead to a delay 

in adoption by target users or even failure of an ICT implementation project. In 

addition, appropriate management of ICT implementation projects, from change 

perspective, is critical for ensuring effective diffusion and adoption (Peasupap & 

Walker, 2005; Postema, 2012). Thus, a deeper understanding of the research context 

is essential to be able to understand such organisational settings and the most 

influencing dimensions in such a context. This research investigates ICT innovation 

diffusion within the UAE public school sector, where the education context is 

considered a totally different organisational setting in terms of the planning and 

management activities. This explorative study aims to investigate this case and 

identify the main dimensions for ICT innovation diffusion in this context. 

2.2.3 Stakeholder Dynamics during Project Stages  

In general, ICT innovation diffusion at the organisational level is considered a 

complex change process which involves several stakeholders that need to be 

effectively managed over the project lifecycle (Wisdom et al., 2014; Hameed & 

Swift, 2012; Oliveira & Matins, 2011). Stakeholders represent a major component 

in innovation diffusion and the adoption process as they are either the adopters or 

have direct or indirect influence on innovation development and adoption process. 

Management of stakeholders’ engagement in ICT innovation diffusion projects is a 
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task of growing significance in the literature, as project managers need to effectively 

identify, classify, and engage with different stakeholders to facilitate effective 

diffusion and successful adoption throughout the project phases (Walker et al., 

2008; Laplume et al., 2008; Vos & Achterkamp, 2006).  

Diffusion of ICT innovations into the education process is considered a structured 

change management process that requires stakeholders to systematically engage 

with and adopt ICT innovations and effectively use them to enhance teaching and 

learning practices. Such engagement is considered challenging as, the introduction 

of ICT innovations requires them to change their existing behaviours and 

established norms and routines (Walker et al., 2008; Rogers, 2003). In addition, the 

stakeholder’s engagement activities need to consider the context and the on-going 

changing dynamics within and around the target stakeholder environment 

throughout a project’s lifecycle (Rogers, 2003; Van de Ven et al., 1999). In 

consideration of the project context, the management needs to actively and 

effectively identify key stakeholders, prioritise them, examine their changing 

dynamics over project stages, and accordingly shape their engagement activities 

towards effective diffusion and project success (Bourne & Walker, 2005; Vos & 

Achterkamp, 2006).  

As this research investigates ICT innovation diffusion in UAE public schools, the 

review focused on investigating the different stakeholders in this context and their 

engagement dynamics over the deployment activities and the changes over the years 

of deployment. This explorative review was undertaken to capture what actually 

happens in reality, allowing us to draw conclusions and make recommendations for 

effective diffusion.  

2.3 Innovation Theories  

2.3.1 Diffusion of Innovation theory 

Rogers’ Diffusion of Innovation (DOI) model is considered one of the most popular 

adoption models, with the majority of innovation research studies using the model 

as a framework (Sahin, 2006). The DOI model was widely used to serve as 
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theoretical base for ICT innovation adoption (Pervan et al., 2005; Hameed & Swift, 

2012). Rogers (1995, p.5) defined diffusion as  

“the process in which an innovation is communicated through certain 

channels over time among the members of a social system”. 

Rogers’ DOI theory seeks to explain how, why, and at what rate innovations spread. 

His theory was published in his book Diffusion of Innovations, with the first edition 

published in 1962 and the latest edition, in 2003. According to Rogers’s (2003), the 

innovation development process consists of all the decisions, activities, and their 

impacts over the stages of innovation development, represented using a model 

consisting of six stages: 1) recognition of needs or problems, 2) research, 3) 

development, 4) commercialisation, 5) diffusion and adoption, and 6) 

consequences. According to Rogers, the model stages are not always in the same 

sequence, where the model demonstrates a general process as demonstrated in 

Figure 2.1. 

 

Figure 2.1. Six stages of innovation development process (Rogers, 2003) 

The first stage is about recognising the problem and the need for an innovative 

solution. It might be due to social problems or even highlighted by individual users, 

a group, or a social system. The next stage is research; according to Rogers, “Not 

all innovations come from research and development. They may instead arise from 

practice as certain practitioners seek new solutions to their needs or problems” 
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(Rogers, 2003). Basic research is described as the initial investigations that do not 

have specific objectives for applying outcomes to practical problems, where the 

applied research may take further the outcomes of basic research into scientific 

investigations aiming to solve a real problem.  

The next logical stage after research is development where ideas are transformed 

into a prototype to meet potential adopters’ needs. The fourth stage is 

commercialisation, which involves the prelaunch steps including actual production, 

manufacturing, packaging, marketing, and distribution of the product and enhances 

an innovation. Rogers states that innovation packaging can combine one or more 

innovations together to facilitate their diffusion. As an example, he refers to a 

technology cluster or innovation package defined as:  

“one or more distinguishable elements of technology that are perceived as 

being interrelated closely. The basic argument in favour of clustering 

innovations in a package is that more rapid diffusion results”.  

The fifth stage is of particular importance for this research (details in Section 2.2.4) 

and in the innovation development process, where the decision to begin diffusing 

an innovation to potential adopters is taken and, accordingly, an innovation may be 

adopted or rejected. Rogers described this stage as “gatekeeping”, i.e. controlling 

the flow of information through communication channels. Innovation gatekeeping 

can take place in a number of different approaches including experiments or pilots, 

limited to location or time before expanding to a larger scale, and involving an 

organisational interface; government organisations or independent research 

institutes can test or validate an innovation from different aspects such as health, 

safety, compatibility, and other areas depending in the context or potential target; 

further, diffusion agencies are responsible for planning and spreading an innovation 

among potential adopters.  

The last stage is “consequence” which is defined as “the changes that occur to an 

individual or to a social system as a result of the adoption or rejection of an 

innovation”. This stage represents the outcome or impact of introducing this 

innovation and the changes taking place. 
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It is important to highlight that although the six stages of innovation development 

seem to constitute a linear process, Rogers acknowledged that these six stages may 

not always take place in a linear sequence, and the time order of the stages may be 

different and certain stages may not occur at all.  

2.3.1.1 Innovation Decision Process in Rogers’ Model 

The innovation decision process is part of the innovation development process and 

it has received great interest in the literature as part of Rogers’ DOI theory. It is can 

be described as the series of choices taken by an individual, group, or organisation 

to evaluate the innovation and decide to adopt or reject it. It is defined as:  

“the process through which an individual (or other decision-making unit) 

passes from gaining initial knowledge of an innovation, to forming an 

attitude toward the innovation, to making a decision to adopt or reject, to 

implementation of the new idea, and to confirmation of this decision” 

(Rogers, 2003). 

Rogers (2003) further explained the innovation decision process by developing a 

five-stage model as depicted in Figure 2.2. The model identified five perceived 

attributes or characteristics of an innovation that explain about half of the variance 

in the rate of innovation adoption: 1) relative advantage, 2) compatibility, 3) 

complexity, 4) trialability, and 5) observability. According to Rogers, these 

attributes are important in predicting an innovation's rate of adoption. Rate of 

adoption is defined as “the relative speed with which an innovation is adopted by 

members of a social system” (Rogers, 2003). Rate of adoption is often a numerical 

indicator of the number of individuals adopting an innovation within a certain time 

period. According to Rogers, rate of adoption can be determined via five types of 

variables: 

o The perceived attributes of an innovation (relative advantage, 

compatibility, complexity, trialability, observability) 

o The type of innovation decision (optional, collective, authority) 
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o The nature of communication channels (e.g. mass, media, interpersonal, 

etc.) 

o The nature of the social system where the innovation is being diffused (e.g. 

norms, culture, context, organisation type, etc.) 

o The extent of change agents’ promotion efforts in diffusing the innovation 

These five variables have not received equivalent consideration from diffusion 

scholars as most of the research was around perceived attributes of an innovation. 

The five perceived attributes of innovation have been extensively investigated and 

found to explain around half of the variance in an innovation’s rates of adoption 

(Rogers, 2003).  

 

Figure 2.2. Innovation decision process (Rogers, 2003) 

Rogers defined diffusion of innovation as “the process by which an innovation is 

communicated through certain channels over time among the members of a social 

system” (Rogers, 2003, p.5).  

This definition identified four key elements in the diffusion of innovation:  

o The innovation: Five characteristics influence innovation adoption where 

identified (relative advantage, compatibility, complexity, trialability, and 

observability) 
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o Communication channels: These are the means by which messages get 

conveyed from one individual to another. Communication can take place 

through direct communication, vicarious observations of peers and models, 

or even the influence of mass media. Mass media channels are usually the 

most rapid and efficient means of informing an audience of potential 

adopters about the existence of an innovation, i.e. to create 

awareness/knowledge. 

o Time: This is the period in which an individual passes from the first 

knowledge of an innovation through its adoption or rejection (early 

adopters versus late adopters).  

o Social system: This refers to the context, culture, and environment that an 

individual is involved in. Rogers defined it as a set of interrelated units that 

are engaged in joint problem solving to accomplish a common goal. The 

members or units of a social system may be individuals, informal groups, 

organisations, and/ or subsystems. The social norms and structure 

influence and affect how an innovation spreads through a population. 

In general, although Rogers’ model is more focused on the innovation decision 

process and the innovation itself, it does emphasise the characteristics of an 

innovation; however, Rogers asserted that diffusion scholars should keep an open 

mind when investigating other types of variables and other possible attributes that 

might be important within a specific context or setting. Therefore, Rogers’ five 

research innovation characteristics will be used as ICT innovation dimensions 

which will be further discussed in Chapter 3.  

2.3.1.2 Rogers’ Innovation Process in Organisations  

Rogers differentiated between individual and organisational innovation adoption 

processes; accordingly, he proposed an innovation process in organisations that is 

different from the individual innovation process discussed earlier. His model was 

based on the findings of Zaltman et al. (1973) who described innovation adoption 

in an organisation in light of two sub-processes: initiation and implementation. 

Rogers (2005) followed a similar approach were he identified initiation and 
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implementation as two broad activities where initiation was described as 

encompassing information gathering, conceptualising, and planning for the 

adoption of an innovation, leading up to the decision to adopt the innovation, and 

the implementation was described as all of the events, actions, and decisions 

involved in putting the innovation into use. Figure 2.3 shows Rogers’ representation 

of the innovation process in an organisation. Rogers identified five stages in the 

process of innovation in an organisation, two in the initiation sub-process and three 

in the implementation sub-process, where the stages are linear and sequential. 

According to Rogers (2005), “later stages in the innovation process cannot be 

undertaken until earlier stages have been completed, either explicitly or implicitly”.  

 

 

Figure 2.3. Rogers’ innovation process in an organisation (Rogers, 2003) 

The five stages are briefly described as follows: 

Agenda-setting: This refers to the motivation driving the need to start an innovation 

process and setting the sequence of the innovation process: it can be an 

organisational problem, requirement, performance gap, or even a leadership 

decision. The agenda-setting stage consists of 1) identifying and prioritising needs 

and problem and 2) searching for innovations that might meet the organisational 

need or problem. 

Matching: This is the stage where a potential innovation is tested to ensure its 

feasibility to meet the need or solve the problem and this match is planned and 
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designed. Based on the results, the decision-makers in an organisation decide 

whether the innovation is a mismatch, leading to rejection of the innovation and 

termination of the innovation process prior to its implementation. The matching 

decision marks the line between the initiation and implementation sub-processes. 

Redefining/Restructuring: This stage marks the start of innovation implementation 

in an organisation. In this stage, both the innovation and the organisational 

structures get modified (re-invented) to accommodate the organisational need. 

According to Rogers:  

“Both the innovation and the organization usually change in the 

innovation process in an organization…. This mutual adaptation 

occurs because the innovation almost never fits perfectly in the 

organization in which it is to become embedded”.  

Re-invention is defined as “the degree to which an innovation is modified 

by adopters as it diffuses” (Rogers, 2003). 

The degree to which an innovation is re-invented is positively related to its 

sustainability. Accordingly, the more an organisation’s members are 

involved in adapting an innovation as they adopt it the greater the degree of 

ownership among them, where they are likely to sustain adoption over time 

even when the initial resources are reduced. 

Examples of organisational change include the establishment of a new 

organisational unit, organisational process updates, and changes in 

organisational structure. The extent of adaptation depends on several 

factors, especially the organisation itself, context of implementation, and the 

type of innovation. According to Rogers: 

“radical innovation represent a type of unstructured decision, and 

their adoption entails a much more difficult process….Some 

innovations create a high degree of uncertainty in an organization, 

an uncomfortable state that may foster resistance to the technology. 

This uncertainty is one reason for the special difficulties that 
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computer technologies often encounter in the implementation 

subprocess” 

 Clarifying stage: In this stage, the innovation is put into wider spread within an 

organisation to the level where the meaning of the innovation becomes clearer and 

consistent to the organisation members. During this stage, the innovation process 

needs to manage the different stakeholders and deal with misunderstandings to 

avoid problems. Rogers described the clarifying stage in the organisational 

innovation process as a social construction where people in the organisation 

construct their understanding over time through a social process of human 

interaction. Innovation change champions play a vital role during this process.  

Routinisation: This stage marks the end of the innovation process in an organisation 

and takes place when the innovation gets embedded into the organisation culture. 

At this stage, the innovation starts losing its separate identity. Rogers linked 

routinisation to sustainability which he defined as “the degree to which an 

innovation continues to be used after the initial effort to secure adoption is 

completed” (Rogers, 2003). 

“Rogers considered routinisation a difficult stage and not straightforward 

as it might seem, where widespread participation (defined as the degree to 

which members of the organisation are involved in the innovation process) 

in the innovation process, re-invention, and involvement of innovation 

champions are important aspects”.  

The general view of Rogers’ innovation process in an organisation can be split into 

two stages (initiation and implementation), based on the work of Zaltman et al. 

(1973), which was widely used by other researchers (Wisdom et al., 2014; Hameed 

& Swift, 2012; Oliveira & Matins, 2011; Greenhalgh et al., 2004; Frambach & 

Schillewaert, 2002). This process will be adopted in this research on innovation 

process at the organisation level. 
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The next section will review the innovation process by Van de Ven et al. (1999) 

which is based on the organisational context and places emphasis on the process 

and characteristics of this process.  

2.3.2 Innovation Journey Model by Van de Ven et al. (1999) 

Van de Ven et al. (1999) reviewed the concept and process of innovation and 

diffusion process empirically and characterised this process as a non-linear dynamic 

process that cannot be managed in traditional ways. They used the term “innovation 

journey” to describe the innovation development process and its different stages, 

emphasising the dynamic nature and characterising it as inherently uncertain owing 

to the influence of different factors such as organisational, social, environmental, 

technical, or event political factors. Van de Ven et al. (1999) identified three main 

stages (or periods) in an innovation journey: 1) the initiation period, 2) the 

development period, and 3) the implementation/termination period. They depicted 

the innovation journey as shown in Figure 2.4.  

Figure 2.4 illustrates the innovation development process that an organisation goes 

through, starting from point A towards point B, with 12 main characteristics. In the 

initiation period (1, 2, 3), specific activities form the initial efforts to develop an 

innovation; in the development period (4, 5, 6, 7, 8, 9, 10), concentrated efforts 

transform the innovation from idea to reality; and in the implementation or 

termination period (11, 12), the adoption takes place or the innovation gets 

terminated either because the implementation is completed or because the required 

resources run out (Van de Ven et al., 1999).  
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Figure 2.4. Innovation journey (Van de Ven et al., 1999) 

An examination of the 12 characteristics identified by Van de Ven et al. (1999) over 

the innovation journey provides a deeper insight into the innovation development 

process and the dynamic nature, which was not heavily emphasised in Rogers’ 

innovation process. 

Gestation is about what triggers innovation initiation. It can result from a single 

action taken by an individual over an extended gestation period, which can last for 

several years. “Technology-push” and “demand-pull” are important concepts in 

setting the stage for launching an innovation. 

Shocks are described as concentrated efforts to allocate support from internal or 

external sources to initiate an innovation. Shocks help concentrate attention of the 

diverse organisational stakeholders. Examples of shocks include new leadership, 

failure, budget, market, or any other elements that trigger the need to initiate an 

innovation. Sometimes, the incentive or urgency to move from gestation to 

implementation requires external force, and this is where “shocks” serve to allocate 

the required support to push things forward. 

Plans indicate the end of the initiation period and start of the development period. 

Plans are considered the sales vehicle submitted to resource controllers with some 
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details on the innovation, it benefits, and required resources to launch innovation 

development. 

Proliferation takes place in the development period and it can be described as 

expansion from the initial innovative idea into extended details and activities that 

flourish into a multiple, divergent progression of developmental activities.  

Setbacks are the issues, challenges, and mistakes encountered owing to 

unanticipated events. These events significantly alter initial assumptions and lead 

to changes in plans, new resource requirements, changes in schedule, and even 

changes to the innovation itself. Setbacks need to be handled effectively to prevent 

them from snowballing to serious issues.  

Criteria shift is about changes in the criteria of success and failure among the 

different stakeholders and resource controllers over the innovation journey. It can 

be due to some setbacks or changes in stakeholder’s structure, people’s beliefs, or 

other internal or external factors. 

Fluid participation of organisational personnel refers to the reality that personnel 

participate in highly fluid ways over the innovation stages. This is due to natural 

human emotions resulting from varying levels of interest, engagement, and 

commitment from the stakeholders. This represents a challenge to the participants 

and managers, making it difficult to maintain continuity and momentum over the 

innovation development activities.  

Active engagement of investors and top management in the development stage is 

vital and plays and key role in the success of various activities.  

Relationship with others refers to the fact the innovation development entails 

relationships with other organisations. Over the innovation journey, relationships, 

roles, interests, communities, scope, and many other aspects frequently change. 

This brings us to the concept of innovation journey, which is complex, dynamic, 

and uncertain. 
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Innovation participants are often involved with multiple key stakeholders, including 

government agencies, vendors, competitors, and trade associations, to create 

community infrastructure to support the development and implementation of 

innovations.  

Adoption occurs throughout the developmental period by integrating the "new" 

with the "old" or by reinventing the innovation to fit the target context. According 

to Van de Ven, Angle and Poole, (1989) “In particular, innovation adoption is 

facilitated when (1) the adopting organisation modifies and adapts the innovation 

to its local situation, (2) top management is extensively involved and commits 

resources to innovation adoption, and (3) process facilitators help people understand 

and apply the new innovation”. Van de Ven et al. (1999) emphasised the importance 

of the context and social aspect of innovation adoption and overall innovation 

development process stating that “innovation-adoption success, like development 

success, more often represents a socially constructed reality than an objective 

reality”. 

The innovation journey stops when the implementation and institutionalisation is 

completed or when the resources run out. One important element here is the 

investors and top managers’ attributes, which significantly influence the fate of 

innovation and the participants. 

In general, not all innovation journeys are alike. The 12 process characteristics help 

realise the innovation journey and intertwined complexities. In reality, these will 

vary depending on the innovation itself, the target adopter, and the context. 

Accordingly, these characteristics will be considered in examining the case study 

in this research and further discussed in the research framework in Chapter 3. 

2.3.3 ICT Adoption Models (TRA, TPB, TAM, TAM2, and 

UTAUT) 

In general, several studies in the literature attempted to develop models to explain 

the potential adopter’s decision to adopt or reject ICT innovations. The Technology 

Acceptance Model (TAM) is considered one of the most well-established models 
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in such a domain with substantial theoretical and empirical support (Venkatesh & 

Davis, 2000; Sheng & Tam, 1999; Ward, 2013). Venkatesh & Davis, (2000) 

compared TAM to other similar alternative models such as Theory of Reasoned 

Action (TRA) and Theory of Planed Behaviour (TPB) and found that the TAM 

model explains a substantial proportion of the variance in about 40% of the usage 

intentions and behaviour. Davis et al. (1989), who developed the TAM model, 

describe it as an extension of the TRA model.  

The theoretical basis of the TAM model is the TRA and its extension is the TPB 

(Figures 2.5 and 2.6), which aim to understand the relationship between actions and 

attitudes, theorising that an individual’s behaviour is a result of their attitudes, 

expectations, and social norms related to a particular behaviour (Fichbein & Ajzen, 

1975; Ajzen, 1991; Ajzen, 1996). Attitude towards using technology is defined as 

an individual's overall affective reaction to using a system (Venkatesh et al., 2003). 

The TAM model theorises that when individuals are presented with a new 

technology innovation, a number of factors influence their decision to adopt or 

reject it; however, the two prominent factors are perceived usefulness and perceived 

ease of use (Davis et al., 1989; Ward, 2013). Also, the effects of external variables 

on the intention to use (such as system characteristics and training) are mediated by 

these two major factors. Perceived usefulness is defined as “the extent to which a 

person believes that using the system will enhance his or her job performance”, and 

perceived ease of use is defined as “the extent to which a person believes that using 

the system will be free of effort” (Davis et al., 1989). 

The TAM model underwent progressive enhancement starting with TAM2, 

proposed by Venkatesh and Davis (2000), where they added additional theoretical 

constructs across social influence processes (subjective norm, voluntariness, and 

image) and cognitive instrumental processes (job relevance, output quality, result 

demonstrability, and perceived ease of use). TAM2 was tested in mandatory and 

voluntary settings and the results strongly supported TAM2 (Venkatesh & Davis, 

2000). 
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Figure 2.5. Theory of Reasoned Action (Fichbein & Ajzen, 1975) 

 

Figure 2.6. Theory of Planned Behaviour (Ajzen, 1991) 

Moreover, the TAM2 model was extended again by Venkatesh et al. (2003) to the 

Unified Theory of Acceptance and Use of Technology (UTAUT). The UTAUT 

model intends to explain a user’s intention to use a technology and subsequently 

monitor the usage behaviour. It was based on a review of eight prominent models 

in the area of technology acceptance; the eight models reviewed were the TRA, 

TAM, the motivational model, TPB, a model combining the TAM and TPB, the 

model of PC utilisation, the diffusion of innovation theory, and the social cognitive 

theory. These eight models and their extensions were empirically reviewed in order 

to formulate a unified model that integrated elements across these models which 

were then empirically validated in the UTAUT model. As demonstrated in Figure 

2.7, the UTAUT model theorises that four constructs – performance expectancy, 

effort expectancy, social influence, and facilitating condition – are direct 
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determinants of intention and usage behaviour; also, four key factors – gender, age, 

voluntariness, and experience – act as mediators between the main constructs, i.e. 

impact, intention, and use behaviours (Venkatesh et al., 2003).  

  

Figure 2.7. UTAUT Model (Venkatesh et al., 2003) 

Performance expectancy is defined as “the degree to which an individual believes 

that using the system will help him or her to attain gains in job performance”; effort 

expectancy is defined as “the degree of ease associated with the use of the system”; 

social influence is defined as “the degree to which an individual perceives that 

important others believe he or she should use the new system”; and the term 

facilitating conditions is defined as “the degree to which an individual believes that 

an organizational and technical infrastructure exists to support use of the system”. 

Concerning performance expectancy, five root constructs were identified: 

perceived usefulness, extrinsic motivation, job fit, relative advantage, and outcome 

expectations. Concerning effort expectancy, two root constructs were identified: 

perceived ease of use and complexity (Venkatesh et al., 2003). Regarding social 

influence, three root constructs were identified: subjective norms, social factors, 
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and image. Concerning facilitating conditions, three root constructs were identified: 

perceived behaviour control, facilitating conditions, and compatibility. The details 

are provided in Tables 2.1, 2.2, 2.3, and 2.4, adopted from Venkatesh et al. (2003). 

Constructs Definition Items 

Perceived 

Usefulness  

(Davis, 1989; 

Davis et al., 

1989 

The degree to which a 

person believes that 

using a particular system 

would enhance his or her 

job 

1. Using the system in my job 

would enable me to 

accomplish tasks more 

quickly. 

2. Using the system would 

improve my job performance. 

3. Using the system in my job 

would increase my 

productivity. 

4. Using the system would 

enhance my effectiveness on 

the job. 

5. Using the system would 

make it easier to do my job. 

6. I would find the system 

useful in my job. 

 

Extrinsic 

Motivation  

(Davis et al., 

1992) 

The perception that users 

will want to perform an 

activity because it is 

perceived to be 

instrumental in achieving 

valued outcomes that are 

distinct from the activity 

itself, such as improved 

job performance, pay, or 

promotions 

Extrinsic motivation is 

operationalised using the same 

items as perceived usefulness 

from TAM (items 1 through 6 

above). 

Job-fit  

(Thompson et 

al.,1991)  

 

How the capabilities of a 

system enhance an 

individual's job 

performance 

 

1. Use of the system will have no 

effect on the performance of my 

job (reverse scored). 

2. Use of the system can decrease 

the time needed for my important 

job responsibilities. 

3. Use of the system can 

significantly increase the quality 

of output on my job. 
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4. Use of the system can increase 

the effectiveness of performing 

job tasks. 

5. Use can increase the quantity 

of output for the same amount of 

effort. 

6. Considering all tasks, the 

general extent to which use of the 

system could assist on the job. 

(different scale used for this 

item). 

 

Relative 

Advantage  

(Moore & 

Benbasat, 

1991) 

 

The degree to which 

using an innovation is 

perceived as being better 

than using its precursor 

 

1. Using the system enables me to 

accomplish tasks more quickly.  

2. Using the system improves the 

quality of the work I do.  

3. Using the system makes it 

easier to do my job.  

4. Using the system enhances my 

effectiveness on the job.  

5. Using the system increases my 

productivity. 

 

Outcome 

Expectations 

(Compeau & 

Higgins, 

1995b; 

Compeau et al., 

1999) 

 

Outcome expectations 

relate to the 

consequences of the 

behavior. Based on job 

empirical evidence they 

were separated into 

performance 

expectations (job-related) 

and personal 

expectations (individual 

goals). For pragmatic 

reasons, four of the 

highest loading items 

from the performance 

expectations and three of 

the highest loading items 

from the personal 

If I use the system... 

1. I will increase my effectiveness 

on the job. 

2. I will spend less time on 

routine job tasks. 

3. I will increase the quality of 

output of my job. 

4. I will increase the quantity of 

output for the same amount of 

effort. 

5. My co-workers will perceive 

me as from the competent.  
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expectations were chosen 

from Compeau and 

Higgins (1995b) and 

Compeau et al. (1999) 

for inclusion in the 

current research. 

However, our factor 

analysis showed the two 

dimensions to load on a 

single factor. 

 

6. I will increase my chances of 

obtaining a promotion. 

7. I will increase my chances of 

getting a raise. 

 

Table 2.1. Performance expectancy: Root constructs, definition, and scale 

(adapted from Venkatesh et al., 2003) 

Constructs Definition Items 

Perceived Ease 

of Use  

(Davis, 1989; 

Davis et al., 

1989) 

 

The degree to which a 

person believes that 

using a system would be 

free of effort 

 

1. Learning to operate the system 

would be easy for me. 

2. I would find it easy to get the 

system to do what I want it to do. 

3. My interaction with the system 

would be clear and 

understandable. 

4. I would find the system to be 

flexible to interact with. 

5. It would be easy for me to 

become skilful at using the 

system. 

6. I would find the system easy to 

use. 

Complexity  

(Thompson et 

al., 1991) 

 

The degree to which a 

system is perceived as 

relatively difficult to 

understand and use 

 

1. Using the system takes too 

much time from my normal 

duties. 

2. Working with the system is so 

complicated it is difficult to 

understand what is going on. 
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3. Using the system involves too 

much time doing mechanical 

operations (e.g., data input). 

4. It takes too long to learn how to 

use the system to make it worth 

the effort. 

 

Ease of Use  

(Moore & 

Benbasat, 1991) 

 

The degree to which 

using an innovation is 

perceived as being 

difficult to use 

 

1. My interaction with the system 

is clear and understandable. 

2. I believe that it is easy to get 

the system to do what I want it to 

do. 

3. Overall, I believe that the 

system is easy to use. 

4. Learning to operate the system 

is easy for me. 

Table 2.2. Effort expectancy: Root constructs, definition, and scale (adapted from 

Venkatesh et al., 2003) 

 

Constructs Definition Items 

Subjective Norm 

(Ajzen, 1991; 

Davis et al., 

1989; Fishbein & 

Azjen, 1975; 

Mathieson, 1991; 

Taylor & Todd, 

1995a; 1995b)  

The person's perception the 

most people who are 

important to him think he 

should or should not perform 

the behaviour in question 

  

1. People who influence my 

behaviour think that I should 

use the system. 

2. People who are important 

to me think that I should use 

the system.  

Social Factors  

(Thompson et al., 

1991) 

The individuals’ 

internalisation of the 

reference group's subjective 

culture and specific 

interpersonal agreements that 

the individual had made with 

I use the system because of 

the proportion of coworkers 

who use the system 

The senior management of 

this business had been 



 

 

62 

 

others in specific social 

situations  

helpful in the use of the 

system. 

My supervisor is very 

supportive of the use of the 

system for my job. 

In general, the organisation 

has supported the use of the 

system. 

Image 

(Moore & 

Benbasat, 1991) 

The degree to which use of an 

innovation is perceived to 

enhance one's social image or 

status in one's social system 

People in my organisation 

who use the system have 

more prestige that those who 

do not. 

People in my organisation 

who use the system have a 

high profile. 

Having the system is a status 

symbol in my organisation. 

Table 2.3. Social influence: Root constructs, definition, and scale (adapted from 

Venkatesh et al., 2003) 

 

 

Constructs Definition Items 

Perceived 

Behavioural 

Control 

(Ajzen, 1991; 

Taylor & Todd, 

1995a; 1995b) 

Reflects perceptions of 

internal and external 

constraints on behaviour and 

encompasses self- efficacy, 

resource facilitating 

conditions, and technology 

facilitating conditions 

1. I have control over using 

the system. 

2. I have the resources 

necessary to use the system. 

3. I have the knowledge 

necessary to use the system. 

4. Given the resources, 

opportunities, and 

knowledge, it takes to use the 

system, it would be easy for 

me to use the system. 
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5. The system is not 

compatible with other 

systems I use. 

Facilitating 

Condition 

(Thompson et al., 

1991) 

Objective factors in the 

environment that observers 

agree make an act easy to do, 

including the provision of 

computer support 

1. Guidance was available to 

me in the selection of the 

system. 

2. Specialised instruction 

concerning the system was 

available to me. 

3. A specific person (or 

group) is available for 

assistance with system 

difficulties. 

Compatibility 

(Moore & 

Benbasat, 1991) 

The degree to which an 

innovation is perceived as 

being consistent with existing 

values, needs, and 

experiences of potential 

adopters 

1. Using the system is 

compatible with all aspects 

of my work. 

2. I think that using the 

system fits well with the way 

I like to work. 

3. Using the system fits into 

my work style. 

Table 2.4. Facilitating conditions: Root constructs, definition, and scale (adapted 

from Venkatesh et al., 2003) 

Based on the outcomes of the study of Venkatesh et al. (2003), the strongest 

independent variables were performance expectancy and effort expectancy. ‘Social 

influence’ constructs proved to be significant only in mandatory contexts while in 

the voluntary setting, none of the ‘social influence’ constructs were significant; this 

finding was attributed to the compliance requirement in mandatory contexts leading 

to a direct effect on intentions (Hartwick & Barki, 1994; Venkatesh & Davis, 2000). 

This finding will be reflected to this research context as it is considered an 

organisational setting and users are mandated adopt. In addition, based on the 

findings from Jayari et al., (2006) review for technology acceptance literature, the 

UTAUT model construct facilitating conditions are largely comparable to his 
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findings improving its validity. In their review, Jayari et al. (2006) identified almost 

all predictors from major models in the literature and tested them for reliability and 

significance, where the identified set of predictors largely supported the UTAUT 

model.  

Accordingly, for this explorative research involving the UTAUT model, four 

dimensions will be adopted to examine the ICT acceptance at school level. Further 

details are provided in the research framework in Chapter 3. 

2.3.3.1 TAM Model – Critique 

Since the TAM model and its extensions highly influence technology adoption, it 

is important to identify its main limitations. In general, the progressions from TAM 

to TAM2 and then UTAUT reflect the enhancements in response to some of the 

criticism. One major limitation of TAM is its focus on individual technology 

acceptance and not on individual differences. Further, perceived usefulness and 

perceived ease of use are not the only determinants as every individual is different 

in terms of background, experience, and age. Moreover, the argument that when 

studying in group or organisational level adoption; different measures need to be 

considered (Agarwal & Prasad, 1999; Straub, 2009; Goodhue, 2007; Benbasat & 

Barki, 2007; Li, 2010).  

In addition, in the organisational context, measuring technology acceptance goes 

beyond measuring the intention to use and initial technology usage behaviour 

because the target adopters do not have the final choice to accept or reject it since 

it is an organisational decision. This indicates the need to examine acceptance in a 

deeper sense and for further research for organisational diffusion of innovation; this 

position was supported by Straub (2009) and Rogers (2003). 

In summary, despite these criticisms, the models received wide acceptance and 

usage among scholars where it underwent several enhancements to map it to 

specific contexts or needs. The TAM model and UTAUT model have been used 

frequently when studying technology innovation adoption in different contexts 

including the education setting (Kocaleva, 2014; Gogus et al., 2012; Al Awadhi et 

al., 2008; Baker-Eveleth et al., 2007; Cheng-Chang, Gunter, Sivo & Cornell, 2004; 
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2005; Ndubisi, 2006; Wolski & Jackson, 1999). Accordingly, the model represents 

a sound theoretical base and was adopted in this research.  

2.3.4 The Technology Organisation Environmental Framework  

The Technology Organisation Environment (TOE) framework was developed by 

Tornatzky and Fleischer in 1990. It identifies three broad aspects of an 

organisational context that influence the process of technological innovation 

implementation: technological, organisational and environmental context. The TOE 

framework can be described as follows: 

o Technological context (the ICT innovation): It describes both the internal 

and external technologies relevant to the firm. This includes current 

practices and equipment internal to the firm as well as the set of available 

technologies external to the firm. 

o Organisational/school context: It refers to descriptive measures relevant to 

the organisation such as scope, size, structure, etc. (in our case, the school 

context) 

o Environmental context: It is the arena in which a firm conducts its business 

– its industry, competitors, and dealings with the government. 

The TOE framework has been widely used in the literature on technological 

innovation diffusion and adoption with a focus on organisational setting (Lin & Lin, 

2008; Cao et al., 2012; Kuan & Chau, 2001; Chau & Tam, 1997; Oliveira & Matins, 

2011)  

According to Yang et al. (2015), compared to most innovation theories, the TOE 

framework is a generic framework that suggests different sources of influence 

without specifying the variable in each. Yang et al. (2015) state: 

“researchers may choose different technological, organizational and 

environmental factors for different IT innovations, making TOE framework 

highly adaptable and broadly applicable”  
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The same position was support by Baker (2012), Zhu and Kraemer (2005), and 

Oliveira and Matins, (2011). Accordingly, several researchers adopted the TOE 

framework in technological innovation diffusion research were many use TOE 

framework in combination with other frameworks or models (Oliveira and Matins, 

2011). According to Oliveira and Matins (2011), using several studies used TOE 

framework in combination with other theories such as DOI and institutional theory. 

He emphasises that the TOE model has a solid theoretical base and empower the 

DOI theory by adding environmental context that is missing in DOI theory. The 

proposition to integrate different models such as DOI, TAM, and TOE was aimed 

at reducing the limitations of these models alone (Fichman, 1992; Gallivan, 2001; 

Peansupap & Walker, 2005; Hoti, 2015). 

Accordingly, the TOE framework will be used to integrate dimensions from 

different models and theories to cover the technological, organisation and 

environmental contexts in this research. 

2.3.5 Concerns-based Adoption Model (CBAM) 

Although Rogers’ model is considered one of the most influential ones in the 

literature on innovation adoption and diffusion, it is still a generic framework and 

primarily descriptive rather than prescriptive (Straub, 2009). This means that it does 

help in understanding why adoption occurs but not how to facilitate adoption and 

not within specific contexts – in our case, ICT in the education setting. The 

Concerns-based Adoption Model (CBAM) was developed by Hall in 1979, building 

on Fuller’s work in 1969 on teacher change and classification of teachers’ concerns 

from a developmental perspective (Christou et al., 2004; Fuller, 1969; Hall, 1979, 

2010; Hall et al., 2006). According to Straub (2009), CBAM provides a different 

perspective on facilitating adoption by approaching it from the adopter’s 

perspective which is developmental over the levels of adoption. Greenhalgh et al. 

(2004) also support CBAM, especially at the organisational level, indicating that 

CBAM can better explain the findings of empirical studies of complex service 

innovations.  
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CBAM tries to facilitate the change process by addressing affective and cognitive 

concerns of teachers. CBAM is based on six explicit assumptions about change: it 

is a process, not an event; it is accomplished by individuals; it is a highly personal 

experience; it involves developmental growth; and change is best understood in 

operational terms (Hord & Hall, 2006). CBAM is based on three components that 

can provide a snapshot of individuals in an organisation before, during, and after 

implementation: stages of concern (deals with the feelings of individuals involved 

in a change), levels of use (describe how individuals interacts with a new 

programme), and innovation configuration (refers to the adaptations made in the 

programme itself). As depicted in Figure 2.8, these three components serve as 

diagnostic tools to help inform change facilitators to best facilitate the adoption of 

an innovation. Change facilitators (can be an individual or group) play a central role 

in the CBAM model as they use different probing techniques (including stages of 

change, levels of use, innovation configuration) in order to understand the users’ 

(denoted as “i” in Figure 2.8) needs and accordingly make decisions and design 

interventions using available resources to facilitate change (Hall et al., 2006).  

 

Figure 2.8. Concerns-based Adoption Model (Hall et al., 2006) 

 

Stage of Concern Term Expression of Concern 
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Unconcerned 0 Awareness I am not concerned about it. 

Self 
1 Informational I would like to know more about it. 

2 Personal How will using it affect me? 

Tasks 

3 Management I seem to be spending all my time in 

getting materials ready. 

Impact 

4 Consequence How is my use affecting kids 

5 Collaboration I would like to coordinate my effort with 

others, to maximize the innovation effect. 

6 Refocusing I have some ideas about something that 

would work even better.  

Table 2.5. CBAM stages of concern and expression regarding an innovation 

(adapted from George et al., 2008) 

 

Level  Term Description 

0 Non-use The user has little or no knowledge of the innovation, 

has no involvement with the innovation, and is doing 

nothing towards becoming involved. 

1 Orientation The user has acquired or is acquiring information 

about the innovation and/or has explored or is 

exploring its value orientation and its demands upon 

the user and the user system. 

2 Preparation The user is preparing for first use of the innovation. 

3 Mechanical The user focuses most of his/her efforts on the short-

term, day-to-day use of the innovation with little time 

for reflection. Changes in use are made more to meet 

user needs than client needs. The user is primarily 

engaged in a stepwise attempt to master the tasks 

required to use the innovation, often resulting in 

disjointed and superficial use. 
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4A Routine Use of the innovation is stabilised. Few, if any, 

changes are made in on-going use. Little preparation or 

thought is being given to improving innovation use or 

its consequences. 

4B Refinement The user varies the use of the innovation to increase 

the impact on clients within the immediate sphere of 

influence. Variations are based on knowledge of both 

short- and long-term consequences for clients. 

5 Integration The user combines his/her own efforts in using the 

innovation with the related activities of the colleagues 

to achieve a collective effect on clients within their 

common sphere of influence. 

6 Renewal The user re-evaluates the quality of use of the 

innovation, seeks major modifications or alternatives 

to the present innovation to exert an increased impact 

on clients, examines new developments in the field, 

and explores new goals for the self and system. 

Table 2.6. CBAM levels of use of the innovation (adapted from Hall et al., 2006) 

Tables 2.5 and 2.6 summarise the stages and level of use as defined in the CBAM 

model. The same can be relatively used in other similar contexts such as the 

healthcare context (Straub, 2009; Greenhalgh et al., 2004). According to Hall et al. 

(2006), the stage of concerns and level of use should be identified and assessed 

through focused interviews and informal conversation. The model suggests a 

sequence of pre-defined questions and procedures to guide this process.  

Although the CBAM has been used for many years as a productive tool for 

facilitating change and innovation adoption in educational settings, it is not without 

criticism. Straub (2009) summarised some of the main criticisms of the CBAM with 

regard to the reliability and validity of its stages of concern. The CBAM pays 

relatively low attention to students, disregards the teachers’ positive perceptions of 

innovation, and is heavily focused on the change facilitator to move change along 

although it is claimed to be a client-centred model.  

Hence, the CBAM can be considered very beneficial in assisting an organisation in 

facilitating dissemination of an innovation by addressing the affective and cognitive 

concerns of teachers. Moreover, according to Greenhalgh et al. (2004), who 
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reviewed the diffusion of innovation in service organisations with a focus on the 

health sector, the CBAM was found to better explain the findings of empirical 

studies of complex service innovations where they summarised the stages of 

concerns into three levels: concerns in pre-adoption stage, concerns during early 

use, and concerns of established users. This approach represents a simplified 

assimilation for understanding and analysing innovation adoption, especially 

proving its viability in the education context related to this research context. 

Therefore, the CBAM model will be adopted in this research to serve the education 

setting by integrating the two dimensions (LoU and SoC) into the research 

framework. 

2.4 Stakeholder Theory  

This section will review the stakeholder theory in light of ICT innovation diffusion 

and the research aim. In general, the stakeholder theory answers the question of 

“Who are the stakeholders and whose management shall pay attention to (i.e. who 

matters)?” This research aims to build on the above view by investigating ICT 

innovation diffusion from the stakeholder’s perspective. The management in charge 

of diffusion programmes (or what Rogers calls diffusion agency) needs to anticipate 

these changes and accordingly update their stakeholder engagement strategies.  

Stakeholders represent a major component of the innovation diffusion process as 

they are either the adopters or have direct or indirect influence on the innovation 

diffusion and adoption process. Management of stakeholders’ engagement in ICT 

innovation projects is receiving growing significance in the literature (Walker et al., 

2008; Laplume et al., 2008; Vos & Achterkamp, 2006). Accordingly, effective 

identification, evaluation, and management of stakeholders are vital to effective 

diffusion and successful adoption throughout the innovation development stages. 

Stakeholder engagement strategies in the innovation development process consider 

different types and levels of stakeholders and the changing dynamics within the 

stakeholders’ context to facilitate effective diffusion of ICT innovations. 

Freeman summarised stakeholder management as follows: 
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"the stakeholder approach is about groups and individuals who can affect 

the organization, and is about managerial behavior taken in response to 

those groups and individuals" (Freeman, 1984, p.48). 

The question arising here is “what is meant by the term stakeholder?” Freeman’s 

(1984) book titled Strategic Management: A Stakeholder Approach is regarded as 

one of the major contributors to the stakeholder theory and embedded the concept 

of stakeholders in organisational management and business ethics. Freeman’s 

(1984) definition of stakeholder revolved around “who and what really counts” 

where he defined stakeholder as “any group or individual who can affect or is 

affected by the achievement of the organization's objectives” (Freeman, 1984, 

p.46). 

Although this definition has been broadly cited in literature, not all scholars accept 

it as it is very generic (Mitchell et al., 1997). Clarkson (1995) extended Freemen’s 

definition by stating that a stakeholder is “a person or groups that have, or claim, 

ownership, rights, or interests in a corporation and its activities, past, present, or 

future”.  

On the other hand, Lewis and Seibold (1993) defined stakeholders from the 

innovation perspective as “individuals (alone or together as work units) who have 

direct and indirect contact with the innovation in the course of their formal and 

informal activities within the organization”.  

Postema (2012) further adapted this definition by replacing “contact” with 

“influence on, or are affected by”, so his definition of stakeholders in innovation 

projects was as follows: 

“individuals (alone or together as work units) who have direct and indirect 

influence on, or are affected by, the innovation in the course of their formal 

and informal activities within the organization”.  

These definitions and changes reflect the context each researcher is working within 

making them more context specific. The last definition is the one most closely 

linked to this research context and will be used accordingly.  
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Stakeholder identification is a major starting point for any project (in our case, the 

ICT innovations process), so we need to identify the different individuals and/or 

groups that potentially influence the innovation process. The influence is not a fixed 

variable as it might fluctuate over project stages depending on different internal or 

external factors. The stakeholder theory allows systematic identification of those 

stakeholders, their roles, potential influence, and the dynamics taking place 

throughout the innovation journey. Providing diffusion managers with such insights 

and systematic approaches will allow them to be on top of their diffusion project.  

2.4.1 Stakeholders in Innovation Theories 

Throughout the innovation literature, the notion of stakeholders is embedded and 

considered a key element throughout the process of innovation diffusion. However, 

in most cases, there was no explicit reference to the term stakeholders. This section 

will examine the notion of stakeholders throughout the literature on diffusion of 

innovation. Rogers’ model is based on interpersonal and communication network 

which is described as interconnected individuals who are linked by a patterned flow 

of information. The following are major stakeholder’s roles adopted by Rogers:  

Opinion leaders: “Individuals who lead in influencing others’ opinions”. Opinion 

leadership is a related term and is described as “the degree to which an individual 

is able to influence informally other individuals’ attitudes or overt behaviour in a 

desired way with relative frequency”. The role of an opinion leader is normally 

earned not necessarily assumed. 

Change agent: “An individual who influences clients’ innovation-decisions in a 

direction deemed desirable by a change agency”. Change agents normally seek to 

obtain the adoption of new ideas but may also attempt to slow down diffusion and 

prevent the adoption of undesirable innovations. Normally, change agents occupy 

a professional position with a given role.  

Change agency refers to the organisation diffusing an innovation and change agents 

report to it. Many change agencies employ change agent aides.  

An aide is “a less than fully professional change agent who intensively contacts 

clients to influence their innovation-decisions”. 

Champion: “A charismatic individual who throws his or her weight behind an 

innovation, thus overcoming indifference or resistance that the new idea may 

provoke in an organization”. 
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Decision-making unit is a unit of individuals or groups at the innovation receiving 

end. Rogers assumes that every individual involved in the innovation adoption 

processes is a decision-making unit in itself.  

Adopter categories: The S-Shaped Curve of Adoption and Normality (early 

adopters, early majority, late majority, and laggards). 

The above examples demonstrate the terms used by Rogers in the diffusion of 

innovation theory and how the stakeholder’s concept was embedded across the 

theory. In general, stakeholder’s identification and classification of their roles and 

interrelations can offer practical implications to diffusion providers and combing 

this with innovation diffusion theory can provide an in-depth analysis of the process 

of ICT diffusion (Papazefeiropoulou, 2002; Postema, 2013; Vos & Achterkamp, 

2007). 

2.4.2 Stakeholder Identification and Classification 

The literature on stakeholder classification identified several models, starting with 

that proposed by Freeman (1984) – general distinction between “can affect and 

affected”, Vos et al., (2006) – their classification was based on the notions of 

“actively involved and passively involved”, and Savage et al. (1991) – they used 

the concepts of “primary and secondary”. The model proposed by Mitchell et al. 

(1997) on stakeholder identification and salience is one of the most influential 

models in the literature. The model is based on the concept of stakeholder salience, 

which is described as the degree to which managers give priority to competing 

stakeholder claims. This framework provides an insight into organisational 

management and how stakeholders can gain or lose salience and who are able to 

influence an organisation’s activities or the project in hand.  

This notion of stakeholder salience goes beyond identification to focus on the 

dynamics intrinsic within each relationship which involves different considerations 

(Mitchell et al., 1997). The salience model identifies an eight-way dynamic 

typology where stakeholders may shift from one class to another throughout the 

project period in response to different organisational issues (Mitchell et al., 1997; 

Postema, 2012).  
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As a result, stakeholder classification enables one to focus on the right stakeholders 

(salience) within the specific context, which in our research is ICT innovation 

diffusion in education. In the stakeholder salience model, Mitchell et al. identified 

three main attributes (Table 2.7) with regard to who are the salient stakeholder’s 

that the management should pay attention to: 1) stakeholders’ power to influence, 

2) legitimacy of the stakeholder, and 3) the urgency of stakeholders’ claims. 

Accordingly, the stakeholder who is believed to possess the three attributes is called 

as “definitive stakeholder”. Similarly, a classification of seven stakeholder groups 

was developed, depending on the presence of one, two, or three attributes in 

different combinations. 

Stakeholder 

Salience 

Attributes  

Definition 

Power The extent to which stakeholders are able to persuade or 

coerce others into making decisions and following certain 

courses of action, having influence over the situation 

Legitimacy The extent to which a stakeholder has the legitimate right 

to be involved in the solution to the problem, with us 

taking an inclusive stance in the debate on whether such 

legitimate rights are based on authority, legal rights or by 

having ‘something at risk’ in the decision  

Urgency Urgency is an indicator of the stakeholder’s perceived 

attitude towards the importance or intensity of the 

problem and need to deal with it (i.e. feeling strongly 

enough about an issue to act on it) 

Table 2.7. Salience model of main attributes (Mitchell et al., 1997) 

 

Bourne (2005) extended Mitchell’s (1997) salience model by adding two main 

areas: first, the ‘urgency’ construct is argued to be dependent on “vested stake” and 

“stakeholder’s importance to the project”; second, instead of legitimacy, he 

preferred using “proximity”, arguing that it enables the classification of stakeholder 

salience or priority (Bourne used the term priority for salience). A comparison is 

provided in Table 2.8. 
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Mitchell’s 

Salience 

Model 

Attributes  

Bourne’s 

Priority 

Model 

Attributes  

Description 

Power  Power The extent to which stakeholders are able to 

persuade or coerce others into making 

decisions and following certain courses of 

action, having influence over the situation 

Dependent on: 

- Formal position (hierarchical position) 

- Informal position (social network position, 

centrality) 

Legitimacy  Proximity The extent to which a stakeholder has a 

legitimate right to be involved in the solution 

to the problem, with us taking an inclusive 

stance in the debate on whether such legitimate 

rights are based on authority, legal rights or by 

having “something at risk” in the decision 

Urgency  Urgency: 

Vested stake 

Importance 

to project 

Urgency is an indicator of the stakeholder’s 

perceived attitude towards the importance or 

intensity of the problem and need to deal with 

it (i.e. feeling strongly enough about an issue to 

act on it) 

There are two conditions to be met: 

- when a relationship or claim is of 

a time-sensitive nature 

- when a relationship or claim is important or 

critical to the stakeholder 

Salience  Priority Resulting from other attributes 

Table 2.8. Extension of Mitchell’s Model (1997) by Bourne (2005) (adapted from 

Postema, 2012) 

On mapping the salience model to innovation diffusion literature, we find that the 

notion of salient stakeholder links to our research focus on management’s ability to 

identify priority stakeholders and anticipating changing dynamics in stakeholder 

setting (Vos & Achterkamp, 2006; 2007; Postema, 2012).  
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In their review, Vos and Achterkamp, (2006) concluded that “stakeholder 

identification is considered a problem of classification”, indicating that stakeholder 

identification and classification are interlinked processes. They stated that despite 

the availability of a classification model, there is still a need for an identification 

procedure that would fit the context in which the stakeholder is being identified and 

that using predefined classifications of stakeholders as a method of categorisation 

is not good enough and needs to go beyond mere classification to gain insights into 

the dynamics and changes taking place over the project phase. The problem in these 

classification models is that of dealing with the identification as a matter of drawing 

boundaries where boundaries can be drawn in many different ways (Pouloudi, 1999; 

Vos & Achterkamp, 2006).  

Hence, there is a need for identifying, classifying, and prioritising stakeholder’s 

interactions over the innovation process and investigating their changing dynamics 

over the lifecycle of ICT innovation diffusion projects. 

2.4.3 Stakeholder Analysis 

Pouloudi (1999) reviewed stakeholder identification and analysis within the ICT 

sector and suggested that the “stakeholder analysis process should not be 

independent of stakeholder identification since stakeholders have views on who are 

other stakeholders”. This view was also supported by other researchers such as 

Kivits (2011), Bryson (2004), Missonier & Loufrani-Fedida (2014), and Postema 

(2012). Pouloudi (1999) also argued that stakeholder behaviour can be captured in 

a set of universal principles which should help in better identification and 

classification of stakeholders.  

Pouloudi argues that stakeholder identification should be dynamic, context-

dependent, and iterative. Accordingly, he developed seven principles of stakeholder 

behaviour (Table 2.9) to guide the identification and analysis of inter-organisational 

stakeholders in a given context. These principles will be considered in the 

theoretical framework development in this research as it is linked to the dynamics 

in stakeholder management.  
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Principles of Stakeholder Behaviour Implications for Stakeholder 

Identification and Analysis 

1. The set and number of stakeholders 

are context and time dependent 

Stakeholder map should reflect the 

context 

Stakeholder map should be reviewed 

over time 

2. Stakeholders cannot be viewed in 

isolation 

Consider how stakeholders are 

“linked” 

3. A stakeholder’s role may change 

over time 

Adopt a long-term perspective; study 

how perceptions change 

4. Stakeholders may have multiple 

roles 

5. Different stakeholders may have 

different perspectives and wishes 

There are different versions of the 

stakeholder map to be drawn 

6. The viewpoints and wishes of 

stakeholders may change over time 

These different versions of the 

stakeholder map should be reviewed 

over time 

7. Stakeholders may be unable to 

serve their interests or realise their 

wishes 

Need to consider political issues (as 

well as technical, economic, or other 

issues) 

Table 2.9. Principles of stakeholder identification and analysis (adapted from 

Pouloudi, 1999) 

2.4.4 Stakeholder Engagement  

After identifying, classifying, and prioritising stakeholders, the next step is 

identifying appropriate stakeholder engagement strategies and activities that 

facilitate effective diffusion and adoption. Stakeholder identification, classification, 

and prioritisation are considered prerequisites for enhanced stakeholder 

engagement (Freeman, 1999; Vos & Achterkamp, 2006; Mitchell, 1997; Olander & 

Ladin, 2005; Aaltonen et al., 2015). As stated by Freeman, "the stakeholder 

approach is about groups and individuals who can affect the organization, and is 
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about managerial behaviour taken in response to those groups and individuals" 

(Freeman, 1984). 

As discussed in the literature, the innovation diffusion process is a dynamic journey, 

which goes through unexpected changes in the stakeholders themselves and their 

environment. The same applies to stakeholder engagement, which takes place 

throughout the innovation diffusion process and is an integral element of 

stakeholder management and project management (Olander & Landin, 2005; 

Savage et al., 1991; Postema, 2012; Aaltonen et al., 2015). According to Frooman, 

(1999), “one central purpose of stakeholder theory has been to enable managers to 

understand stakeholders and strategically manage them”.  

These points highlight that appropriate management and stakeholders’ engagement 

with the objectives of project, in consideration of the context and different factors, 

are key to the success of any project. In general, stakeholder management focuses 

on overseeing relationships that are critical to organisational success where many 

assume this to be a straightforward intuitive task; however, in practice, this is 

different (Savage et al., 1991). The aim of stakeholder engagement is understanding 

stakeholders and influencing their state or position in relation to the project, as they 

can be proponents or opponents (Olander, 2007). Accordingly, different approaches 

have emerged to address stakeholder engagement and determine which stakeholders 

to engage with and how. On the other hand, not all stakeholder needs and concerns 

can be satisfied; project managers need to prioritise and balance the diverse 

stakeholders’ claims and accordingly make decisions and implement engagement 

activities so that the purpose of the project is not compromised (Olander, 2007; 

Aaltonen et al., 2015). 

Savage et al. (1999) identified four essential elements in the stakeholder 

management process: (1) identify key organisational stakeholders, (2) analyse them 

along two critical dimensions of “potential for threat” and “potential for 

cooperation”, (3) formulate appropriate strategies both to enhance or change current 

relationships with the key stakeholders and to improve the organisation's overall 

situation, and (4) effectively implement these strategies.  
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Accordingly, stakeholders can be classified on the basis of two stakeholder 

constructs: potential for threat and potential for cooperation where they identified 

four types of stakeholders and recommended the following engagement approaches: 

supportive (involve), marginal (monitor), non-supportive (defend/transform), or 

mixed blessing (collaborate). Accordingly, the approach is based on actively 

engaging stakeholders in order to influence them and change their positions from a 

less favourable position to a more favourable one as demonstrated in Figure 2.9. 

Their model provides further elaboration on the stakeholder types and 

recommended management engagement strategies as demonstrated in Table 2.10. 

 

Stakeholder 

Type 

Description Strategy  Description 

Type 1: The 

Supportive 

Stakeholder 

the ideal stakeholder type 

supports the organization's 

goals and actions 

low on potential threat but 

high on potential for 

cooperation 

often are ignored as 

stakeholders to be managed  

Usually its board of 

trustees, managers, staff 

employees, and parent 

company will be supportive. 

Other supportive 

stakeholders may include 

suppliers, service providers, 

and non-profit community 

organizations. 

 

Strategy 1: 

Involve the 

Supportive 

Stakeholder 

encourage cooperative 

potentials 

executives can involve 

stakeholders such as 

employees and lower-

level managers by 

implementing 

participative 

management 

techniques, 

decentralizing authority 

to middle managers, or 

increasing the decision-

making participation of 

these stakeholders. 

Getting external 

stakeholders involved 

in different parts of the 

organization can also 

yield positive results 

Type 2: The 

Marginal 

Stakeholder 

Marginal stakeholders are 

neither highly threatening 

nor especially cooperative 

they potentially have a stake 

in the organization and its 

decisions 

generally not concerned 

about most issues. 

For medium- to large-sized 

organizations, stakeholders 

of this kind may include 

consumer interest groups, 

Strategy 2: 

Monitor the 

Marginal 

Stakeholder 

Monitoring helps 

manage marginal 

stakeholders whose 

potential for both threat 

and cooperation is low. 

When making strategic 

decisions, top 

managers should 

monitor the interests of 

typically marginal 

stakeholders. 
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stockholders, and 

professional associations for 

employees 

certain issues such as 

product safety, pollution, or 

greenmail could activate 

one or more of these 

stakeholders, causing their 

potential for either threat or 

cooperation to increase 

Only if the issues 

involved in the 

decisions are likely to 

be salient to those 

stakeholders should the 

organization act to 

increase their support 

or to deflect their 

opposition otherwise, 

effort may be wasted 

Type 3: The 

Non-

supportive 

Stakeholder 

High on potential threat but 

low on potential 

cooperation 

Most distressing for an 

organisation and its 

managers 

For many large 

manufacturing 

organisations, typical non-

supportive stakeholders 

include competing 

organisations, employee 

unions, the federal 

government (and, possibly, 

local and state 

governments) and 

sometimes the news media 

Strategy 3: 

Defend 

against the 

Non-

supportive 

Stakeholder 

Initially best managed 

using a defensive 

strategy 

Defence strategy tries 

to reduce the 

dependence that forms 

the basis for the 

stakeholders' interest in 

the organisation 

Although this strategy 

may be necessary 

initially, executives 

should always try to 

find ways to change the 

status of key 

stakeholders 

Type 4: The 

Mixed 

Blessing 

Stakeholder 

Executive faces a 

stakeholder whose 

potentials to threaten or to 

cooperate are equally high  

Mixed-blessing stakeholder 

plays a major role 

In a well-managed 

organisation, stakeholders 

of the mixed-blessing type 

would include employees 

who are in short supply, 

clients, or customers, and 

organisations with 

complementary products or 

services 

Mixed-blessing stakeholder 

could become either more 

or less supportive 

Strategy 4: 

Collaborate 

with the 

Mixed 

Blessing 

Stakeholder 

May be best managed 

through collaboration 

If business executives 

maximise the 

stakeholders' 

cooperation, potentially 

threatening 

stakeholders will find it 

more difficult to 

oppose the organisation 

Variety of joint 

ventures or other 

collaborative efforts, up 

to and including 

mergers, are possible 

Mixed-blessing 

stakeholders and 

effective collaboration 

may well determine the 

long-term stakeholder-

organisation 

relationship 

If this type of 

stakeholder is not 

properly managed 

through using a 

collaborative strategy, 

it can easily become a 

nonsupportive 

stakeholder 
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Table 2.10. Stakeholder types and recommended engagement strategies (adapted 

from Savage et al., 1999) 

 

Figure 2.9. Stakeholder classification and engagement approach (Savage et al. 

1999) 

Olander and Landin (2005) used a similar matrix approach as a method to identify 

stakeholder influence on project success. The matrix used a combination of 

stakeholder power and level of interest to help managers decide on one of the four 

stakeholder engagement strategies: keep satisfied, key player, minimal effort, and 

keep informed (Figure 2.9). What is interesting in their model is that they mapped 

it to project life cycle within construction projects. Their case study showed how 

the model demonstrated the evaluation of stakeholder demands and influence and 

how it should be considered over construction project stages, as demonstrated in 

Figure 2.11. In their conclusion, they identified major lessons learned, with two of 

them being significant inputs to this research. 

First conclusion:  

“The stakeholders base of influence is not static. The stakeholder analysis 

must be conducted and updated during the entire life cycle of the project, 
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with the purpose of gaining knowledge about the potential influence various 

stakeholders have at different stages of the project”;  

Second conclusion: 

“Prior to any major decision to proceed into a new phase of the project an 

analysis of how the decision affects the different stakeholders should be 

made in order to be proactive in the stakeholder management process”.  

 

 

Figure 2.10 Olander and Landin’s (2005) stakeholder identification and influence 

matrix  
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Figure 2.11. Power/Interest matrix for project (Olander & Landin, 2005) 

In addition, Aaltonen et al. (2015) used the matrix by Savage et al. (1999) and 

Olander and Landin (2005) and adapted it to develop the salience/position matrix 

as an analytical framework for the purpose of examining project stakeholder 

dynamics in real cases. Their matrix or analytical framework was used to map the 

changes in stakeholders’ salience and position to better understand the reasons 

behind these identified changes (Figure 2.12). Their argument is that stakeholder 

salience attributes (power, legitimacy, and urgency from Mitchell’s (1997) salience 

model) and position are project properties and by using stakeholder influence and 

management strategies, we can change them. In addition, by using this approach, 

they were able to explore the role of stakeholder influence strategies, stakeholder 

management strategies, and the project’s contextual conditions in explaining 

stakeholder dynamics (Aaltonen et al., 2015).  

Their model was mainly designed to measure stakeholder dynamics during project 

front-end with a case study of nuclear waste repository projects. They used the 

model to capture salience/position over several years of the project and 

demonstrated how stakeholders’ salience and positions shifted over the project 

phase and life span, allowing them to carry out enhanced stakeholder analysis and 
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extract lessons learned to be mapped to management decisions with regard to 

stakeholder management in such a context. 

 

Figure 2.12. Salience/Position matrix (Aaltonen et al., 2015) 

The demonstrated matrices provide a simplified tool for project managers and, in 

our case, diffusion programme managers (change agency) to analyse, prioritise, and 

identify appropriate engagement strategies. In addition, they can be used to 

anticipate and plan stakeholder engagement strategy over the project stages and 

accordingly map the changes from the initial plan, which can facilitate the analysis 

and understanding of stakeholders’ anticipated positions, as compared to the actual 

positions and what caused such deviations. 

For this research, the three attributes of the salience model (power, legitimacy, and 

urgency) were adopted to facilitate the analysis of stakeholder interactions over 

project activities. The dimensions are further discussed in the research framework 

in Chapter 3. 
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2.5 Themes drawn from the Findings of the Reviewed Literature   

On reviewing the research background, certain findings and themes emerged, which 

will be used to build on the justification for this study. The key insights and 

conclusions are given below: 

Innovation development and diffusion are complex processes and not a single event; 

Van De Ven describes this as an innovation journey (Rogers, 2003; Van de Ven et 

al., 1999; King et al., 1994; Damanpour & Schneider, 2009; Cooper, 1998). 

This process is non-linear and dynamic, meaning it is difficult to predict and 

manage using conventional methods (Van de Ven et al., 1999; King et al., 1994; 

Damanpour & Schneider, 2009). 

It is important to understand the differences between individual diffusion and 

adoption and organisational diffusion and adoption (Rogers, 2003; Frambach & 

Schillewaert, 2002; Hameed, 2012). 

Innovation development and adoption processes represent a socially constructed 

reality, where managing the social interrelationship is critical (Rogers, 2003; Van 

de Ven et al., 1999; King et al., 1994; Cooper, 1998; Greenhalgh et al., 2004) 

Differentiating between diffusion (let it happen) and dissemination (make it 

happen) and their implications on planning and implementation stages, especially 

from managerial and organisational perspectives is important (Greenhalgh et al., 

2004; Jippes et al., 2013). 

Change facilitators/champions play a vital role in driving diffusion and adoption of 

innovation. Change facilitators can be individuals, groups, or specific agencies 

mandated to drive diffusion and adoption among target adopters (opinion leaders, 

change agents, followers, adopters, change agencies) (Rogers, 2003; Van de Ven et 

al., 1999; Greenhalgh et al., 2004; Jippes, et al., 2013).    

The context for diffusion of innovation and choice of the right approach depend on 

several internal and external factors. Factor priorities vary depending on the context, 
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so a better understanding of context facilitates better decisions and planning 

(Rogers, 2003; Van de Ven et al., 1999; King et al., 1994; Cooper, 1998; 

Greenhalgh et al., 2004).  

Relatively, the majority of diffusion of innovation literature focused on the 

individual level and voluntary settings with less empirical research on mandatory 

and organisational settings (Greenhalgh et al., 2004; Jippes et al., 2013; Hameed et 

al., 2012; Straub, 2009). 

A review of the innovation theories revealed that most of them share three 

characteristics that influence the adoption and/or diffusion of an innovation: 1) 

Individual characteristics (individual differences, states, or traits), 2) innovation 

characteristics (specific to the particular innovation), and 3) contextual 

characteristics (environment and surroundings of an individual during the adoption 

process which can be organisational) (Straub, 2009). 

For technology adoption models, the focus is on identifying constructs to predict an 

individual’s attitudes towards behaviours predicting or measuring their intentions. 

Hence, the TAM and extended UTAUT models assisted in explaining the potential 

adopters’ decision to adopt or reject ICT innovations; however, in-depth analysis is 

needed to understand context dependencies (Straub, 2009; Greenhalgh et al., 2004; 

Jippes et al.; Postema et al., 2012). 

Managing ICT diffusion and implementation in reality involves a set of complex 

technical and social issues that need to be structured and managed to avoid failure 

of ICT implementations (Peansupap & Walker, 2005). 

Stakeholder management is a critical element of any project success and every 

project context has different organisational and environmental factors that need to 

be identified and considered.  

The management needs to actively and effectively identify key stakeholders, 

prioritise them, examine their changing dynamics over project stages, in 

consideration of the project context, and accordingly shape their engagement 
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activities towards effective diffusion and project success (Bourne & Walker, 2005; 

Vos & Achterkamp, 2006). 

ICT diffusion in education is receiving growing attention from both academia and 

industry where it is expected to grow exponentially in the coming years, thus 

warranting further research in this domain. 

The use of the combination of the DOI, TOE, UTAUT, CBAM, and salience models 

is proposed to provide a holistic review of ICT innovation diffusion in education 

and is expected to provide rich insights into the body of knowledge. 

2.6 Chapter Summary 

This chapter presented a review of the literature and theories related to ICT 

innovation diffusion. The review covered the main innovation theories and models, 

ICT acceptance models, and organisational innovation process. In addition, 

stakeholder theories and models were reviewed from the innovation perspective, 

with a focus on stakeholder dynamics and engagement over project lifecycle phases.  

The review provided a theoretical background to the topic and facilitated a better 

understanding of the current state of knowledge. On the other hand, to provide depth 

and perspective in the literature review, the CBAM model was also reviewed to 

gain an insight into the social aspects of diffusion of innovation in the education 

context. In addition, the TAM model and its extensions including the UTAUT 

model were reviewed as they are related to this research focus on diffusion and 

adoption of ICT innovations. Finally, the final section identified the main findings 

and themes that emerged from the literature review, feeding into the need for this 

research.  
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CHAPTER 3. RESEARCH THEORATICAL 

FRAMEWORK 

3.0 Introduction  

Chapter 2 introduced ICT diffusion of innovation, innovation theories, stakeholder 

theory, and the relation between diffusion of innovation and stakeholder theory. The 

aim of this chapter is to further build on chapter 2 by developing a theoretical 

framework that integrates the findings from the literature review to provide a 

description of this study and the relationships between different dimensions related 

to the research aims to examine the process of ICT innovation diffusion and user 

acceptance and use within the UAE public schools with a focus on the changing 

stakeholder interactions over the project stages. 

3.1 Research Framework  

A research framework refers to the theoretical foundations a study is based on and 

provides the conceptual foundation to proceed with the research. Collis and Hussey 

(2013) describe a theoretical framework as the collection of theories and models 

from the literature that underpins the research. Developing a sound theoretical 

framework is central to investigating a research problem, especially for qualitative 

research (Sekaran and Bougie, 2011; Collis and Hussey, 2013). According to 

Sekaran and Bougie (2011),  

“the theoretical framework offers the conceptual foundation to proceed with 

the research, and...the theoretical framework involves nothing more than 

identifying the network of relationships among the variables considered 

important to the study of any given problem situation”.  

Sekaran and Bougie (2011) provide a three-step process for building a theoretical 

framework: 1) introducing definitions of the concepts or variables in the model, 2) 

developing a conceptual model that provides a descriptive representation of the 

theory, and 3) constructing a theory that provides an explanation for relationships 

between the variables in the model. 
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Based on the literature review findings and discussions in chapter 2, a theoretical 

framework, as illustrated in Figure 3.1, is designed to demonstrate the main 

concepts and dimensions and their interrelationships. This should facilitate the 

researcher’s efforts to effectively investigate the research problem and collect the 

data considered most important for the study to meet the identified research aim and 

objectives. 

The framework was based on the integration of different models and theories to 

provide a holistic view to investigate ICT innovation diffusion in UAE public 

schools and the stakeholders’ interaction over the project stages. The research 

adopted Rogers’ (2003) process of innovation in an organisation (section 2.3.1.2), 

which maps to the UAE public education setting, composed of a centralised 

organisational structure. Then the main dimensions influencing ICT innovation 

diffusion were combined by adopting the TOE framework (section 2.3.4).  

To capture the status of ICT innovation diffusion in education settings, dimensions 

were identified from CBAM (section 2.3.5) along with user ICT acceptance 

dimensions from the UTAUT model (section 2.3.3). Finally, to investigate and 

analyse different stakeholders’ influence over the innovation diffusion process, 

three dimensions identified from Mitchell’s salience model were adopted (section 

2.4.2). Figure 3.1 summarises the research framework and demonstrates all the 

dimensions and how they and the stakeholders’ interactions influence the 

innovation diffusion process. In the following sections, each identified dimension 

will be further discussed. 
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Figure 3.1. Theoretical framework  
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3.2 Process of ICT innovation diffusion  

The literature review discussed the difference between individual and 

organisational innovation diffusion process (section 2.2.1). In an organisational 

setting, the organisation decides to adopt an innovation and then focuses on 

implementation by encouraging and facilitating its use by the target users 

(Peansupap and Walker, 2005). In contrast, innovation research focuses on two 

main approaches: the process approach, focusing on the series of processes taking 

place over the stages of innovation diffusion, and the factors approach, focusing on 

the main factors influencing acceptance decisions (Frambach and Schillewaert, 

2002; Peansupap and Walker, 2005; Hameed et al., 2012). 

According to Hameed et al. (2012), examining both the innovation process in an 

organisation and the factors influencing user ICT acceptance is fundamental for 

ensuring successful implementation. In addition, Frambach and Schillewaert (2002) 

recommended studying organisational innovation processes in different disciplines 

to identify a set of factors specific to each discipline. Accordingly, this research will 

investigate both the innovation process and factors influencing ICT innovation 

diffusion in UAE public school settings in an effort to provide insight to guide an 

ICT diffusion project to successful implementation.   

In terms of the innovation diffusion process in an organisation, this research adopted 

Rogers’ (2003) proposed framework discussed in section (2.3.1.2). The process is 

based on two general stages, initiation and implementation, with the decision to 

adopt taking place in between. This structure was based on Zaltman et al. (1973) 

and supported by several studies, including Frambach and Schillewaert (2002), 

Hameed et al. (2012), Peansupap (2004), and Pichalk (2016).  

3.3 Stakeholder interactions  

One main objective of this research is to examine the stakeholders’ dynamics, which 

can be simply described as changes in different stakeholder interactions over the 

innovation diffusion process or project phases. Accordingly, this research aims to 

capture these interactions and their dynamics over project stages in an effort to 

better understand the process of innovation diffusion. In addition, Mitchell’s 
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stakeholder salience model will be adopted by using its three dimensions (power, 

legitimacy, and urgency) to guide the analysis and classification of the different 

stakeholders. Mitchell’s framework provides insights into organisational 

management to help them understand how stakeholders can gain or lose salience 

and who is able to influence the organisation’s activities or the project at hand. The 

model was discussed in detail in section 2.4.2. The use of Mitchell’s salience model 

is widely supported in the literature of various disciplines including Agle et al. 

(1999); Frooman (1999); Walker et al. (2008); Vos and Achterkamp (2006); 

Wagner et al. (2012); de Bussy and Kelly (2010); Spitzeck and Hansen (2010); 

Salado and Nilcjiani (2013); Bunn et al. (2002); and Jangbloed et al. (2008). 

3.4 ICT Innovation dimensions  

The diffusion of ICT innovation construct was based on the TOE framework, and 

this section discusses the technological construct. The the seven dimensions 

selected (see Figure 3.2) will be previewed in the following subsections.  

 

 

Figure 3.2. Main ICT innovation construct dimensions  

 

3.4.1 Relative Advantage  

Relative advantage refers to the degree to which an innovation is perceived as better 

than the idea it supersedes (Rogers, 2003). According to Rogers (2003), 
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“The degree of relative advantage is often expressed as economic 

profitability, as conveying social prestige, or in other ways. The nature of 

the innovation determines what specific type of relative advantage 

(economic, social, and the like) is important to adopters”. 

Relative advantage was identified as one of the main significant factors influencing 

the adoption and use of ICT innovation in organisations (Frambach and 

Schillewaert, 2002; Rogers, 2003; Peanuspap and Walker, 2005). The relative 

advantage dimension has been used to examine the technological dimension in 

several studies, including Tornatzky and Klein (1982), Robinson (1990), Mansfield 

(1993), Oldenburg and Glanz (2008), Lee et al. (2009), Chong et al. (2009), Zhu et 

al. (2006), and Wange et al. (2010). 

3.4.2 Cost  

Cost refers to the total expenses incurred in the adoption and implementation of an 

innovation. This cost includes administrative, implementation, training, and 

maintenance costs. In general, cost is a critical factor in an adoption decision and 

relatively easy to measure. The literature suggests that cost is an obstacle to IT 

innovation adoption and that the less expensive the innovation is, the more likely it 

it\s to be adopted and used by an organisation (Downs and Mohr, 1976; Tornatzky 

and Klein, 1982; Rogers, 1995, 2003; Stewart et al., 2002; Huang et al., 2003; Zhu 

et al., 2006; Hameed, 2012). 

3.4.3 Complexity  

Complexity refers to the degree to which an innovation is perceived as relatively 

difficult to understand and use (Rogers, 2003). According to Rogers, complexity is 

not necessarily as important as the relative advantage or compatibility for many 

innovations; however, for some new idea, complexity might be a main barrier. The 

complexity dimension is also widely uses in the literature to investigate the 

diffusion of innovation, and the complexity of an innovation is negatively related 

to its rate of adoption (Thong, 1999; Zhu et al., 2006; Lee et al., 2009; Chong et al., 

2009; Wang et al., 2010; Frambach and Schillewaert, 2002; Hameed, 2012; Huang 

et al., 2003; Zhu et al., 2006). 
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3.4.4 Compatibility 

Compatibility refers to the degree to which an innovation is perceived as consistent 

with the existing values, needs, and experiences of potential adopters (Rogers, 

2003). Compatibility is positively related to the rate of adoption (Tornatzky and 

Klein 1982; Rogers, 2003; Moore and Benbasat, 1991; Ramamurthy, 1994; 

Peansupap and Walker, 2005; Hameed, 2012; Huang et al., 2003; Zhu et al., 2006). 

In addition, Rogers (2003) considers naming an innovation and positioning it 

relative to previous ideas as important means of making an innovation more 

compatible with the setting. 

3.4.5 Trialability 

Trialability is the degree to which an innovation may be experimented with on a 

limited basis. According to Rogers (2003),  

“The trialability of an innovation, as perceived by members of a social 

system, is positively related to its rate of adoption”. 

Trialability is important in the initiation stage of adoption. However, its implication 

will affect the use of the innovation later. The ability to try innovations before 

adoption reduces the uncertainty of potential adopters, and innovations that can be 

tried are more likely to be adopted (Tornatzky and Klein, 1982; Ramamurthy, 1994; 

Peansupap and Walker, 2005; Hameed, 2012; Huang et al., 2003; Zhu et al., 2006). 

3.4.6 Observability  

Observability refers to the degree to which the results of the innovation are visible 

to others. The observability of an innovation, as perceived by members of a social 

system, is positively related to its rate of adoption (Rogers, 2003). Observability is 

sometimes referred to as “visibility”. The more visible or observable the usage and 

the outcome of the innovation are, the more likely it is that the innovation will be 

adopted and implemented in organisations (Tornatzky and Klein, 1982; Huang et 

al., 2003; Zhu et al., 2006). 



 

 

95 

 

3.4.7 Drivers of ICT Diffusion in schools 

The focus is on better understanding the main needs and drivers of ICT diffusion in 

UAE schools from interviewees’ perspective and how they affect adoption and 

diffusion. Adding new context-related dimensions is supported in the literature by 

several researchers, including Rogers (2003), Greenhalagh et al. (2004), Hameed 

(2012), Iacovou et al. (1995), Wang et al. (2010), Lin and Lin (2008), and Zhang et 

al. (2014). 

3.5 Organisational/school dimensions  

The organisational construct, schools in our case, refers to the main descriptive 

measures for the organisation, such as the scope, size, and structure. Five 

dimensions were identified (see Figure 3.3) for the organisational construct.  

 

Figure 3.3. Organisation/school main dimensions   

 

3.5.1 Size  

Organisation size or, in this case, the school size dimension refers to the relationship 

between organisation size and ICT diffusion and adoption. Organisation size is one 
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of the most frequently examined factors in organisational innovation adoption 

studies. According to Rogers (2003), organisational size can be considered the most 

important factor influencing IT innovation adoption, as the size of an organisation 

determines other organisational aspects, particularly slack resources, decision-making, and 

organisational structure. The size dimension has been investigated by several researchers 

at the organisational level and provided important insights (Damanpour, 1991; Hameed, 

2012; Zhu et al., 2006; Peansupap, 2004).  

3.5.2 Change Champion 

A change champion can be defined as an individual who spreads knowledge of new 

technological innovation or promotes and supports the diffusion and adoption 

efforts within the organisation (Rogers, 2003). The existence of a champion 

influences all stages of innovation diffusion, as they play a key role in facilitating 

diffusion and adoption among the target adopters. This dimension has been used in 

several research, including Rogers (2003), Dooley (1999), Tondeur et al. (2008), 

Hameed (2012), and Premkumar and Ramamurthy (1995).  

3.5.3 Centralisation  

Centralisation refers to the degree to which power and control in a system are 

concentrated in the hands of relatively few individuals in an organisation (Rogers, 2003). 

More concentrated decision-making is associated with a centralised organisational 

structure. The level of centralisation and decision-making in an organisation are 

important elements in understanding the level of organisational innovativeness. The 

centralisation dimension has been used by several researchers, including Nilakanta 

(1996), Frambach and Schillewaert (2002), and Greenhalgh et al. (2004). 

3.5.4 Importance of school needs 

The importance of school needs dimension focuses on how much the schools, as 

the main adopters of diffused ICT, are involved in the diffusion process. This 

dimension is important for the current investigation, as it will help identify 

interactions between schools and other stakeholders throughout the innovation 

process stages. Adding new context-related dimensions is supported in the literature 

by several researchers, including Rogers (2003), Greenhalagh et al. (2004), Hameed 
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(2012), Iacovou et al. 1995), Wang et al. (2010), Lin and Lin 2008), Zhang et al. 

(2014). 

3.5.5 Reinvention  

Reinvention is a process in which adopters modify an innovation to fit their local 

implementation setting (Rogers, 2003). In general, both the innovation and the 

organisation usually change and through the innovation process to accommodate 

the different evolving needs (Rogers, 2003; Van de Ven, 1999). 

3.6 Environmental dimensions  

Research has shown that the external and internal environment plays an important 

role in the diffusion and adoption of ICT innovations (Damanpour and Schneider, 

2006). The environmental construct refers to the setting where the ICT innovation 

is being diffused, and it can include the industry, competitors, and government 

(Tornatzky and Fleischer, 1990; Damanpour and Schneider, 2006; Hameed 2012; 

Pichlak, 2016). Five dimensions were identified (see Figure 3.4) for the 

environmental construct. 

 

Figure 3.4. Environmental dimensions   

3.6.1 Government Support  

In general, government support refers to the government initiatives and policies that 

promote IT adoption and use. Government support is positively related to 
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innovation diffusion and adoption (Rogers, 2003; Damanpour and Schneider, 2006, 

2009; Aarons et al., 2011; Hameed 2012; Mitchell et al., 2011; Quaddus and 

Hofmeyer, 2007). 

3.6.2 Competition with other public sectors 

Competition with other public sectors in the UAE was perceived as an important 

dimension related to the diffusion and adoption of ICT innovation. The general 

direction toward smart government and innovation across different public sector 

entities in the UAE created competition between these entities (Abdulrahman and 

Said, 2015; Baddah, 2016). In addition, UAE public-sector entities already have an 

annual competition for an excellence award and a smart government transformation 

initiative where every agency’s scores and achievements are publicly announced at 

a high-level award ceremony. 

3.6.3 Vendor Support  

Vendor support refers to the role of support from and relationships with the vendors, 

service providers, or suppliers involved in the ICT innovation diffusion. This is an 

interesting dimension to explore within the current research context. Investigating 

the influence of supplier activities and readiness in the innovation process in 

organisations is recommended by Frambach and Schillewaert (2002) and Ismail 

(2015). 

3.6.4 Cultural aspects 

Cultural aspects refer to the common patterns of thinking, feeling, and potential 

action shared among members of the social environment (Hofstede, 2001). The 

cultural dimension has been investigated in innovation diffusion research and 

identified as an important dimension (Rogers, 2003; Glasgow, 2003; Hameed, 

2012; Aarons et al., 2011). 

3.6.5 Resistance to change  

Resistance to change refers to the degree of resistance to ICT innovation diffusion 

in schools. The focus will be on the main challenges that schools have faced that 

resulted in resistance and negatively affected effective diffusion. Investigation of 
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the ICT diffusion resistance to change dimension is supported by Stewart et al. 

(2004), Love et al. (2001), Lim and Khine (2006), and Peansupap and Walker 

(2005). 

3.7 ICT acceptance dimensions  

For technology user acceptance, dimensions were adopted from the UTAUT model 

by Venkatesh et al. (2003). The four dimensions (performance expectancy, effort 

expectancy, social influence, and facilitating conditions) were selected to provide a 

wider view of the status of ICT innovation adoption by users. Each dimension was 

discussed in detail in section 2.3.3. 

Performance expectancy refers to the degree to which an individual believes that 

using the system will help him or her to attain gains in job performance as an 

educator. Effort expectancy refers to the degree of ease associated with the use of 

the innovation for teaching and learning. Social influence refers to the degree to 

which an individual feels social pressure to use a provided ICT innovation. 

Facilitating conditions refers to the degree to which an individual believes that his 

or her organisation supports the change, and it can also include the objective factors 

within the specific environment that participants or viewers agree facilitated the 

change (see Figure 3.5).  

 

 

Figure 3.5. Technology acceptance dimensions   
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3.8 Adoption behaviour dimensions  

The adoption behaviour construct reflects the use and adoption level in the 

education context and is based on the Concerns Based Adoption Model (CBAM) 

by Hall, Dirksen, and George (2006). Two dimensions were identified for thee 

adoption behaviour construct: stages of concern and level of use (see Figure 3.6). 

The CBAM model emerged as an education change model and has been referenced 

widely in literature on education change and ICT deployment in the education 

context (Straub, 2009; Greenhalgh et al., 2004; Hall, Dirksen and George, 2006; 

Surry, 1997).  

 

Figure 3.6. Adoption behaviour dimensions   

 

3.8.1 Stages of Concern (SoC) 

Stages of concern (SoC) focus on the feelings or concerns of individuals involved 

in the change process across the different project phases. To simplify the process, 

four stages of concern were developed based on the original six-stage CBAM model 

as demonstrated in Table 3.1. 

Stages of Concern (SoC) 

Stage 

1 

Self/personal From little awareness to seeking knowledge on 

innovation and demands for innovation 

Stage 

2 

Process & tasks Attention focused on the process and tasks of using 

the innovation and integrating into daily jobs 
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Stage 

3 

Impact Attention focused on innovation and its use to 

impact on students 

Stage 

4 

Improvement Focus is on how to better implement innovation 

Table (3.1) Four stages of concern 

 

3.8.2 Level of Use (LoU) 

Level of use describes how individuals interact with an innovation. It is important 

to highlight that the level of use dimension describes the behaviours of innovation 

users and does not focus on attitudinal, motivational, or other affective aspects of 

the user. In addition, it does not attempt to explain causality; instead, the level of 

use dimension is an attempt to define operationally what the user is doing. To 

simplify the process, four levels of use were developed, in contrast to the eight 

levels in the CBAM model as demonstrated in Table 3.2. 

Level of Use (LoU) 

Level 

1 

Pre-use From non-use to initial awareness and preparation 

to use 

Level 

2 

Basic User implementation is poorly coordinated and 

mainly involves superficial use 

Level 

3 

Established User has established pattern of use with few 

thoughts on improving innovation use 

Level 

4 

Refinement & 

renewal 

User makes deliberate efforts to increase impact 

and seeks more effective alternatives to the 

established use of the innovation 

Table 3.2. Four levels of use  

 

3.9 Chapter Summary 

This chapter synthesised the research background findings to develop the research 

framework and identify the main dimensions to be used to investigate ICT diffusion 

in UAE schools, which feeds into answering the first research question.  
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CHAPTER 4. RESEARCH DESGIN AND 

METHODOLOGY 

4.0 Introduction 

Research methodology is about the entire process of research (Collis and Hussey, 

2009). This chapter discusses the various research philosophies, approaches, 

design, strategies, and methods for data collection and analysis in this research with 

justification on the assumed methodological choices in order to achieve the 

identified research purpose and objectives. In addition, the chapter present the 

assumed data collection and analysis methods. 

To simplify and explain the research process, the researcher has adopted Saunders, 

et al.’s (2012) research process diagram “the research onion” (see Figure 4.1). 

 

Figure 4.1: The research process model “the research onion” (Saunders, et al., 

2012) 
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4.1 Definition of Research Methodology 

In general, research means different things to different people. Merriam-

webster.com online dictionary defines research as: 

“studious inquiry or examination; especially: investigation or 

experimentation aimed at the discovery and interpretation of facts, revision 

of accepted theories or laws in the light of new facts, or practical 

application of such new or revised theories or laws”. 

Saunders, et al. (2012, p.680) suggested a simpler definition: 

“the systematic collection and interpretation of information with a clear 

purpose, to find things out”.  

Collis and Hussey (2013, p.2) argue that although there is no consensus in the 

literature on a common definition for research, there is general agreement that 

research is about three main aspects: it is a process if inquiry and investigation; it is 

systematic and methodical; and it increases knowledge. Accordingly, they proposed 

four elements for classifying research: 

 Purpose: the reason why research was conducted 

  Process: the way in which the data were collected and analysed 

 Logic: whether the research logic moves from general to specific or vice-

versa 

 Outcome: whether the expected research outcome is a solution to a 

particular problem or a more general contribution to knowledge. 

These bases of classification were mapped to types of research in Table 4.1, below. 

Basis of classification Type of research 

Purpose of research Exploratory, descriptive, analytical or 

predictive 

Process of research  Quantitative or qualitative  
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Logic of research Applied or basic  

Outcome of research  Deductive or inductive  

Table 4.1: Classification of main types of research (Collis and Hussey, 2013, p.3) 

As for research methodology, Saunders, et al. (2012) describe it as how the research 

is undertaken, including the research theoretical and philosophical assumptions and 

the implications of the adopted research methods. Collis and Hussey (2013) 

described research methodology as the entire process of research from the assumed 

theoretical basis to the data collection and analysis, which encompasses a collection 

of research methods.  

This research supports these views where the research methodology incorporated a 

systematic methodical process for how the researcher did the work, and the overall 

research design from the assumed theoretical underpinnings, data collection, and 

analysis methods to the rigour of the process to ensure validity and rationality, in 

order to satisfy the stated research purpose and objectives. Figure 4.2 presents the 

overall research design and the main methodical choices for the research. Over the 

next sections, more details are provided on the research design and justifications on 

the assumed methodical choices.  



 

 

105 

 

 

Figure 4.2: The research design 

4.2 Purpose of the Research 

As discussed in section 4.1, the type of research can be categorised based on 

research purpose into four types of research: exploratory, descriptive, analytical, or 

predictive, with a combination of these types being normal. Saunders, et al. (2012) 

describe exploratory research’s purpose as being to discover what is happening and 
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to gain insights about a topic of interest or clarify understanding of a problem or 

issue when there are very few or no earlier studies to which to refer.  

The purpose of descriptive research is to gain an accurate profile describing a 

phenomena or a situation; it may be an extension of an exploratory research. 

Analytical or explanatory research, which is a continuation of descriptive research, 

establishes causal relationships between variables, the emphasis being on studying 

a situation or a problem in order to explain the relationships between variables. 

Predictive research aims to generalise from the analysis of a phenomena by making 

predictions based on the hypothesised general relationships (Saunders, et al., 2012; 

Collis and Hussey, 2013). 

This research purpose implies exploratory and explanatory study. The explorative 

purpose is to investigate the ICT innovation diffusion project in UAE public schools 

in order to gain a clear understanding on the ICT innovation diffusion process, 

status, and the main stakeholders interrelations. The explanatory aspect is to 

examine the different interrelationships among identified ICT innovation diffusion 

dimensions and stakeholders over the project activities, in order to gain insight into 

changing stakeholder dynamics over the project life cycle stages. Finally, use the 

findings to develop a framework to support effective diffusion of ICT innovations 

in UAE public schools. 

4.3 Research Philosophy 

Saunders, et al. (2012) describe philosophy as a term that relates to the development 

of knowledge and the nature of that knowledge. Cresswell (2013) refers to 

philosophy as the philosophical assumptions (also sometimes referred to as research 

paradigm or worldviews) that inform the research approach, in order to show where 

it fits within the larger picture from a philosophical point of view, which reflects on 

the overall research design and methods. According to Saunders, et al. (2012), it is 

wrong to think that one philosophy is better than another; it always depends on the 

research purpose, questions, and researcher, as research philosophies are suited to 

achieve different things.  
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Accordingly, research philosophy is the result of the researchers’ undertaken 

assumptions about how they view the world and decisions toward the research, 

which underpin the research strategy and chosen methods. This researcher agrees 

with the conclusion from Johnson and Clark (2006), who argued that the important 

issue for researchers is to make sure they can clearly reflect upon the assumed 

philosophical choices and defend them compared to the other alternatives 

(Saunders, et al., 2012, p.129). In general, philosophical positions are based on two 

main constructs, ontology and epistemology. Ontology is about the nature of reality 

and existence; epistemology is about the theory of knowledge and what is 

considered acceptable knowledge, which helps researchers understand the best 

ways of enquiring into the nature of the world (Saunders et al., 2012; Easterby-

Smith, et al., 2015). According to Easterby-Smith, et al. (2015), researchers 

generally build their methodologies for conducting research based on the different 

ontological and epistemological assumptions taken for the research, leading to 

methodology and research methods and techniques for data collection and analysis. 

Referring to Saunders, et al.’s (2012) research process model (Figure 4.1), the first 

layer is philosophy. Saunders, et al. (2012), Cresswell (2013), Collis and Hussey 

(2013), and Easterby-Smith, et al. (2015) agree on two main distinct research 

philosophies: positivism and constructivism. Between those two distinct ends, some 

authors identify different levels, from strong positivism to strong constructivism, 

where each level is given different names such as ‘scientific methods’, ‘systems 

theory’, and ‘critical realism’ for positivism and ‘critical theory’, ‘subjectivism’, 

‘hermeneutics’, ‘pragmatism’, and ‘feminism’ for social constructivism (Collis and 

Hussey, 2013; Easterby-Smith, et al., 2015). Positivism mainly follows a traditional 

scientific approach to develop knowledge and is mainly linked to quantitative 

methods. According to Easterby-Smith, et al. (2015), positivism’s main position is 

that: 

“the social world exists externally, and that its properties can be 

measured through objective methods rather than being inferred 

subjectively through sensation, reflection or intuition.” 



 

 

108 

 

On the other hand, constructivism is about the idea of ‘societal reality’ where 

aspects of societal reality are determined by people rather than by objective and 

external factors. This fundamentally different view leads to research methodologies 

where the researcher should not only gather facts and measure quantitative patterns, 

but also focus on the different constructions and meanings from people and their 

experience. It is based on qualitative methods to satisfy the need to go beyond initial 

data gathering to gain insights by investigating what people think and feel, 

individually and collectively, with attention also paid to the method’s 

communication and interaction (Saunders, et al., 2012; Cresswell, 2013; Easterby-

Smith, et al., 2015). According to Gall, et al. (1999), the constructivist or 

interpretivist approach assumes that 

” features of the social environment are constructed as 

interpretations by individuals and that these interpretations tend to 

be transitory and situational”  

Table 4.2, derived from Easterby-Smith, et al. (2015, p.52), and Table 4.3, from 

Collis and Hussey (2013), provides a comparison for the main features between 

positivism and constructivism (some authors call it social constructivism or 

phenomenology or interpretivism): 

 Positivism  Social Constructivism  

The observer  Must be independent  Is part of what is being 

observed  

Human interests Should be irrelevant  Are the main drivers of 

science  

Explanations Must demonstrate 

causality  

Aim to increase general 

understanding of the 

situation  

Research progress 

through  

Hypothesis and 

deductions 

Gathering rich data from 

which ideas are induced  
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Concepts Need to be defined so 

that they can be 

measured  

Should incorporate 

stakeholder perspectives 

Units of analysis Should be reduced to 

simplest terms  

May include the 

complexity of ‘whole’ 

situations 

Generalisation through  Statistical probability  Theoretical abstraction 

Sampling requires Large numbers selected 

randomly  

Small numbers of cases 

chosen for specific 

reasons 

Table 4.2: Contrasting implications of positivism and social constructivism 

(Easterby-Smith, et al., 2015, p.52.) 

Positivism tends to  Interpretivism (phenomenology) tends 

to 

Use large samples Use small samples 

Have an artificial location  Have a natural location 

Be concerned with hypothesis testing  Be concerned with generating theories 

Produce precise, objective, 

quantitative data 

Produce ‘rich’, subjective, qualitative 

data 

Produce results with high reliability 

but low validity 

Produce findings with low reliability 

but high validity  

Allow results to be generalised from 

the sample to the population 

Allow findings to be generalised from 

one setting to another similar setting 

Table 4.3: Main features of positivism and interpretivism (Collis and Hussey, 

2013) 

Reviewing Tables 4.4 and 4.3, and in consideration of this research’s aim and 

objectives, this research adopted the interpretivist (constructivist) philosophy. This 

research is considered socially constructed around the project to diffuse ICT 

innovations in UAE public schools. This is in-line with innovation diffusion 
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literature where one of the main themes drawn from literature review in section 2.5 

stated that: innovation development and adoption processes represent a socially 

constructed reality, where managing the social interrelationship is critical (Rogers, 

2003; Van de Ven et al., 1999; King et al., 1994; Cooper, 1998; Greenhalgh et al., 

2004). Accordingly, the focus was on gathering rich qualitative data in order to gain 

deep understanding of the situation. 

4.4 Research Approach 

After examining the research philosophies in light of this research, the next layer is 

research approach. Saunders, et al. (2012) identify three research approaches: 

inductive, deductive, or an abductive research approach. In general, the paradigm 

of enquiry that underpins scientific research is an inductive movement toward the 

theory building, or a deductive approach toward testing, confirming, or refusing a 

theory (Dewey, 1997. p.82). The inductive approach starts by data gathering and 

analyses to explore a phenomenon and identify whether relationships exist between 

variables in order to build a theory or framework. In addition, the inductive 

approach mainly uses qualitative data, focusing on gaining a rich understanding of 

the phenomenon and context. The inductive approach’s strength is the production 

of an understanding about how the people interpret their social worldview about the 

phenomenon under investigation (Saunders, et al., 2012); however, it is important 

to note that the results from inductive logic are not a universal law (Blaikie, 2010). 

On the other hand, the deductive approach starts with a theory and uses it to generate 

a working hypothesis about relationships between variables; then, this hypothesis 

is tested and, based on the evidence, it is either accepted or rejected. The deductive 

approach normally uses quantitative data as it driven by scientific principles and is 

described as a highly structured approach (Saunders, et al., 2012). The abductive 

approach is described by Saunders, et al. (2012) as a third type of reasoning, which 

he defines thus: 

“Research approach involving the collection of data to explore a 

phenomenon, identify themes and explain patterns, to generate a new – or 

modify an existing – theory which is subsequently tested” 
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A comparison between the three research approaches provided by Saunders is in 

Table 4.4. According to Collis and Hussey (2013), the researcher can move between 

the inductive and deductive approaches. Saunders, et al. (2012) support this position 

and agree that using a combination of induction and deductive approaches within 

the same research is possible, and state that it might be advantageous to do so. 

Accordingly, this research adopted an inductive approach, as the research logic 

aims to gather data exploring the phenomenon and use it to identify themes and 

gain insight in order to develop d the ICT innovation diffusion framework for 

public schools in the UAE. 

 

 Deduction  Induction  Abduction  

Logic In a deductive 

inference, when 

the premises are 

true, the 

conclusion must 

also be true 

In an inductive 

inference, known 

premises are used  

to generate 

untested 

conclusions 

In an abductive 

inference, known 

premises are used to 

generate untested  

conclusions 

Generalisability  Generalising 

from the general 

to the specific  

Generalising from 

specific to general 

Generalising from 

the interactions 

between the specific 

to the general  

Use of data  Data collection 

is used to 

evaluate 

propositions or 

hypotheses 

related to an 

existing theory 

Data collection is 

used to explore a 

phenomenon, 

identify themes 

and  

patterns and 

create a 

conceptual 

framework 

Data collection is 

used to explore a 

phenomenon, 

identify themes and 

patterns, locate these 

in a conceptual 

framework and test 

this through 

subsequent data 

collection, and so 

forth 

Theory  Theory 

falsification or 

verification  

Theory generation 

and building 

Theory generation 

or modification; 

incorporating 

existing theory 

where appropriate, 

to build a new 

theory or modify an 

existing theory 

Table 4.4: Comparing research approaches – deductive, inductive, and abductive 

(Saunders, et al., 2012, p.144) 
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4.5 Qualitative Research Methods 

In consideration of the research objectives and assumed inductive research 

approach, qualitative research method was adopted as most appropriate for this 

research. The qualitative method approach originates from anthropology, 

sociology, humanities, and evaluation, where each has a different type of inquiry to 

guide the qualitative research design, including narrative research, phenomenology, 

grounded theory, ethnography, and case study (Creswell, 2013): 

“Research methods involve the forms of data collection, analysis, 

and interpretation that researchers propose for their studies 

“(Creswell, 2013. p. 247). 

The use of qualitative research methods implies a set of characteristics that should 

be considered over the whole research phases and choices. Qualitative methods 

require attention to specific aspects considering the qualitative research design in 

every step of the research, including the study sample, data gathering, data analysis, 

interpretation, and validation. Easterby-Smith, et al. (2015) describe qualitative data 

as pieces of information that are gathered in a non-numeric form, where most of 

this data accounts for what participants have said or done; for example, interview 

recording and transcripts, and written notes of observations.  

In addition, one major difference for qualitative research methods is that they 

specifically consider the researcher’s role in the research. As qualitative research 

generally tends to be of an explorative nature and involves open-ended rather than 

pre-coded questions and responses, this makes the researcher’s role critical in 

recording the entire interactions and, more importantly, to ensure following a 

consistent technique for qualitative data collection and analysis (Easterby-Smith, et 

al., 2015). Creswell (2013) supports this position and identifies some common core 

characteristics for qualitative research methods including: 

 The fact that it takes place in a natural setting where researchers gather 

empirical data on the ground by directly interacting with people, observing 
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their behaviours in a natural setting; also, the researcher is considered a 

key research instrument where they gather data through examining 

documents, observing, or interviewing; 

 The need for multiple sources of data requiring researchers to gather data 

through interviews, site observations, documents, and audio visual records; 

 Qualitative methods imply inductive data analysis where qualitative 

researchers build patterns and categorise them into themes organised from 

the bottom up in order to develop more abstract units of information; 

 The researcher has to keep focus on getting the participant’s meaning about 

a problem or situation rather than using his own understanding; 

 The evolving design nature of the qualitative research can be considered as 

an imitation plan that cannot be fixed and, as the research progresses, 

certain processes can change as long as it leads to better understanding of 

the research problem and help in answering the research question; 

 Reflexivity is a key feature for qualitative research, wherein the researcher 

reflects on his or her own experience and background and how it affects the 

research interpretation. 

4.6 Research Strategy 

The previous sections reviewed the research philosophies and research approach to 

set the basis to underpin the research design, which covers the next four layers: 

methodical choices, research strategy/strategies, time horizon and data collection, 

and analysis techniques and procedures. In addition, it includes a discussion on the 

main ethical issues and constraints that the researcher encounters. According to 

Saunders, et al. (2012), selecting research strategy should involve consideration of 

the research questions and objectives, and the coherence of the link with 

philosophy, research approach, and research purpose. In addition, they add more 

pragmatic considerations, such as extent of knowledge, amount of time and 

resources, access to sources of data, and potential participants. 
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With regard to the type of data inquiry, there are different strategies including 

experiment, survey, archival analysis, history, and case study; however, selecting 

the most appropriate strategy is vital, as each method’s usage can overlap. Yin 

(2008) identified three conditions that guide in selecting an appropriate research 

strategy: (1) the form of research question; (2) the need to have control of 

behavioural events; and (3) the degree of focus on contemporary as opposed to 

historical events. Figure 4.3 demonstrates how the three conditions guide in 

selection. According to Yin (2008): 

“case study is used in many situations, to contribute to our knowledge of 

individual, group, organizational, social, political, and related phenomena” 

Saunders, et al. (2012) support this description and assert that the case study strategy 

best serves in exploring a topic or a phenomenon within its context or real-life 

setting. 

 

Figure 4.3: Selecting research methods (adapted from Yin, 2008) 

Therefore, a case study strategy and interviews are best suited to serve the purpose 

of this research, as these enable the researcher to explore ICT innovations diffusion 

in the UAE public schools, which is a contemporary event. With regard to control 

over behaviour, this is mostly related to case experiments and lab environment 

setting, which is not appropriate for this research. 
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4.6.1 Research Time Horizon 

Time horizon refers to an important element of the research design; it can be a cross-

sectional or a longitudinal study. Saunders, et al. (2012) describe time horizon 

around two questions: ‘Do I want my research to be a ‘snapshot’ taken at a particular 

time?” or “do I want it to be more takin to a diary or a series of snapshots and be a 

representation of events over a given period?”.  The former refers to cross-sectional 

time horizon and the latter refers to a longitudinal study. In general, most research 

projects tend to be cross-sectional due to different constraints, especially time and 

resources (Cresswell, 2013). Longitudinal studies do offer capacity to study change 

and development over time; this can be done by conducting a study over different 

points in time or a simpler approach is to use available secondary data, for example, 

analyse employees’ or patients’ records over years (Saunders, et al., 2012). 

For this research, and considering the defined research objectives, a cross-

sectional time horizon was adopted. 

4.7 Data Collection Methods 

For this research, data collection methods will be based on qualitative methods. 

Data collection methods are the set of techniques and tools used to gather research 

data in line with the assumed methodical choices and underpinning research 

philosophy and approach (Saunders, et al., 2012). According to Yin (2008), case 

study evidence can come for many sources. He identified six main sources of 

evidence, which are summarised according to strengths and weaknesses in Table 

4.5. On the identified six main sources of evidence, Yin (2008) notes that no single 

source has a complete advantage over all the others, that these sources are highly 

complementary, and that a good case study research should use as many sources as 

possible. 

Source of 

evidence 
Strengths Weaknesses 
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Table 4.5: Six sources of evidence: Strengths and weaknesses (adaopted from Yin, 

2008, p.105) 

Accordingly, and in consideration of the assumed philosophical and methodical 

choices, the researcher adopted semi-structured interviews as the main method for 

primary data collection. In addition, to ensure validity, data triangulation was done 

through using data from a combination documentation review and archival records 

review. Moreover, an important input into this data collection is using the secondary 

Documentation 
- Stable: Can be reviewed 

repeatedly 

- Unobtrusive: not created as 

a result of the case study 

- Exact: contains exact 

names, references and 

details 

- Broad coverage: long span 

of time, many events, and 

many settings 

- Retrievability: can be difficult 

to find 

- Biased selectivity: if collection 

is incomplete 

- Reporting bias: reflects 

(unknown) bias of the author 

- Access: may be deliberately 

withheld 

Archival records 
- Same as those for 

documentation 

- Precise and usually 

quantitative 

- Same as those for 

documentation 

- Accessibility due to privacy 

reasons 

Interviews 
- Targeted: focuses directly 

on case study topics 

- Insightful: provides 

perceived causal inferences 

and explanations 

- Bias due to poorly articulated 

questions 

- Response bias 

- Inaccuracies: due to poor recall 

- Reflexivity: interviewees give 

what interviewer wants to hear 

Direct 

observation 

- Reality: covers events in 

real time 

- Contextual: covers context 

of ‘case’ 

- Time-consuming 

- Selectivity: broad coverage 

difficult without team of 

observers  

- Reflexivity: events may be 

processed differently because 

they are being observed 

- Cost: hours needed by human 

observers 

Participation / 

direct 

observation 

- Same as for direct 

observations 

- Insightful into interpersonal 

behaviour and motives 

- Same as for direct observations 

- Bias due to participant 

observer’s manipulation of 

events 

Physical 

artefacts 

- Insightful into cultural 

features 

- Insightful into technical 

operations 

- Selectivity 

- Availability 
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data from MBRSLP documentation and reports. According to Saunders, et al. 

(2012), secondary data are ‘data that you analyse further which have already been 

collected for some other purpose, perhaps processed and subsequently stored’. They 

identified three main types of secondary data: documentary, survey, and multiple 

source. Further details on the data collection methods and justification of selection 

are discussed in the following sections. 

4.7.1 Interviews 

Interviewing is considered the most employed method for information gathering in 

qualitative research (Bryman and Bell, 2011). Yin (2008) describes the interview 

as a guided conversation pursuing a consistent line of inquiry through a stream of 

questions that are mostly fluid compared to questionnaire questions, which are 

considered rigid. Saunders, et al. (2012, p.372) describe an interview as follows: 

“essentially it is about asking purposeful questions and carefully listening 

to the answers to be able to explore these further. 

There are several types of interviews ranging from highly formalised and structured 

interviews to informal and unstructured conversation. It is important for the selected 

type to be consistent with the research purpose, questions, and objectives. Table 4.6 

summarises three main typologies and corresponding interview types with 

descriptions. 

In general, depending on the research purpose, appropriate research methods can be 

selected. Since this research purpose is mainly exploratory and explanatory, and in 

light of the research objectives and its inductive nature, a semi-structured interview 

method was used for data collection. The features of a semi-structured interview 

method allow the gaining of rich qualitative data on the selected case by developing 

the questions and themes mapped to the research objectives and context (Saunders, 

et al., 2012; Cresswell, 2013). 

According to Saunders, et al. (2012), managers are more likely to agree to be 

interviewed than complete a questionnaire; the response rate for personal interviews 

is normally higher than for questionnaires. This supports the decision made to use 
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semi-structured interviews as a data collection method in this research. As for the 

nature of questions in the semi-structured interviews, one should use open-ended 

questions to obtain as much data as possible, with a clear focus on the research topic 

and with flexibility to introduce new questions and change the order of questions in 

response to the interview’s progress (Bryman and Bell, 2011, p.472). 

 

Typology Interview type Description 

Level of 

formality 

and 

structure 

Structured 

interviews 

- use questionnaires 

- predetermined identical set of questions 

(standardised) 

- quantitative research interviews 

- interviewer-administered  

- must stick to exact written questions 

- mainly used in descriptive studies  

Semi-structured 

interviews  

- non-standardised 

- qualitative research interview 

- prepare list of themes and possible key 

questions  

- flexibility in terms of what topics or questions 

to use in each interview 

- can use additional questions depending on 

need 

- open comments for discussions  

- mostly used for explanatory studies  

Unstructured 

interviews  

- non-standardised and informal 

- qualitative research in-depth interviews 

- no pre-determined list of questions to walk 

through  

- non-directive: interviewee talks freely about 

events and beliefs  
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- informant interview: interviewee perceptions 

guide the conduct of the interview 

- mostly used in exploratory studies  

Nature of 

interaction 

between 

research 

and 

participants  

Standardised 

interviews  

Interviewer-administered questionnaire  

Non-

standardised 

interviews  

- one to one (face to face, telephone, electronic) 

- one to many (focus group, electronic focus 

group) 

Interviewer 

degree of 

direction 

Focused 

interviews 

Interviewer exercises greater direction over the 

interview 

 

Non-directive 

interviews  

- interviewee talks freely about events and 

beliefs  

- informant interview: interviewee perceptions 

guide the conduct of the interview 

 

Table 4.6: Interview types (adapted from Saunders, et al., 2012, p.375) 

4.7.2 Documentation review 

According to Yin (2008), documentary information can be applicable to every case 

study topic. Documentation can include a variety of types including letter, 

memoranda, emails, diaries, announcements, meeting minutes, reports, 

administrative documents, proposals, progress reports, internal records, related 

formal studies, and news articles. Documentation is useful; however, it requires 

careful review and validation as documents are not always accurate. Yin (2008) 

advises not to over rely on documents in case study research because the researcher 

must understand that those documents are written for a specific purpose and 

audience. 

In this study, the researcher was provided with access to public and internal 

organisational documentation such as the MBRSLP landscape review, annual 



 

 

120 

 

report, annual research, details of strategy documentation, deployment plans, and 

routine reports. All this documentation enabled the researcher to develop a better 

undertaking for the case context. 

4.7.3 Designing and conducting qualitative semi-structured 

interviews 

Since semi-structured interviewing was selected as the primary data collection 

method, this section will detail the process followed and the protocols taken in 

preparation. In general, semi-structured interviewing generally consists of open-

ended questions covering the areas of investigation with flexibility to cover all or 

some of the topics. In most cases, it takes place in a face-to-face setting; however, 

interviews can be conducted over the phone or via other means of communication 

(Creswell, 2013). According to Kvale and Brinkmann (2008), semi-structured 

interviews are a social interaction between the researcher and the interviewee that 

need to be carefully planned and managed. This, a key principle for semi-structured 

interviews is preparing and planning, and, as Saunders, et al. (2012) put it, 

remember the five P’s: ‘Prior Planning Prevents Poor Performance’. 

Creswell (2012) nine steps process for conducting qualitative interviews was 

adopted for this research (Figure 4.4). 
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Figure 4.4: Steps adopted in conducting qualitative interview (Creswell, 2012) 

The nine steps process are described as following: 

 The process starts with identification of the questions or themes of 

discussion with the interviewee. 

 The second step focuses on identifying the interviewees appropriate 

for the study, normally referred to as sampling strategy; in this case, 

it will be a purposeful sample. 

 The third step is about selecting the most appropriate type of 

interview (see Table 4.6). 
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 The fourth step focuses on the importance of recording the interview 

and the need to use an adequate recording device and recording 

procedure. 

 The fifth step is a critical step that is concerned with designing the 

interview protocol and guide (this will detailed in section 4.7.3.2). 

 Step six discusses the need to test and pilot the interview questions 

and the procedure to be refined. Piloting the data collection 

instrument is a critical step and almost all researchers recommend it 

(Kvale and Brinkmann, 2008; Saunders, et al., 2012; Cresswell, 

2012; Bryman and Bell, 2015). 

 Step seven is about the location of the interview. Selecting a location 

that is quiet and free from distraction to ensure quality of recording 

is recommended. In addition, it is important to consider the possible 

impact of the interview location on the interviewee’s response and 

ability to speak freely (Saunders, et al., 2012). 

 Step eight is concerned with the ethical issue of obtaining required 

approvals and interview consent to participate. In addition, it is 

important to provide the interviewee with background information 

such as the research topic and purpose of interview, confirming 

privacy and permission to record (Kvale and Brinkmann, 2008; 

Bryman and Bell, 2015). 

 Finally, step nine is related to the interaction between interviewer 

and interviewee and the importance to consider some of the 

interview protocol and procedure including timing, focusing on the 

topic, respecting the interviewee, listening more than talking, and 

ensuring that the interviewee is comfortable and clearly understands 

the questions (Kvale and Brinkmann, 2008). 
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4.7.3.1 Researcher level of knowledge 

The research level of knowledge is considered an important measure for the 

preparation of qualitative interviews (Saunders, et al., 2012). The researcher needs 

to be knowledgeable about the topic under investigation and the surrounding 

organisational or cultural context as misinterpretation might occur without 

appropriate preparations (Saunders, et al., 2012). For this research, the researcher 

has a very good level of knowledge on the topics under investigation from ICT 

innovation, ICT use in education, the education context, and UAE culture. This is 

due to his background as a UAE national, with a Bachelor’s degree in IT and 

Master’s degree in IT management, which provides him with the required technical 

and cultural background. On the other hand, the researcher has participated in 

different joint committees across the public sector on projects related to a smart 

government agenda, which allowed him good understanding of the research 

background. That said, the researcher made sure to do proper planning for each 

interview individually by reviewing the interviewee’s background and the questions 

to focus on before the actual interview. In addition, the researcher made sure to send 

the interviewees background information on the research purpose and the 

discussion’s main themes before the interview, so they would have enough time to 

read and possibly prepare for the interview. 

4.7.3.2 Developing semi-structured interview themes and guide 

To prepare appropriate interview themes and questions, the researcher used the 

findings from the literature review, documentation review, and discussions with 

peer researchers to make sure that the themes reflect the identified research purpose 

and objective. This supports the validity through triangulating inputs from different 

sources (Saunders, et al., 2012). Bryman and Bell (2015, p.473) explain that an 

interview guide can be written words or even other visual prompts that can be 

“employed to refer to the brief list of memory prompts of areas to be covered 

that is often employed in unstructured interviewing or to the somewhat more 

structured list of issues to be addressed or questions to be asked in semi-

structured interviewing”. 



 

 

124 

 

Saunders, et al., (2012) support Bryman and Bell’s (2015) description of semi-

structured interviews and assert that the researcher’s list of question can be 

described as themes of discussion, where the interviewer may omit some of them 

according to the interview’s progress. Bryman and Bell (2015) six elements in 

preparing an interview guide was used in developing the interview guide: 

1. Create a certain amount of order on the topic areas, so that your questions 

about them flow reasonably well, but be prepared to alter the order of 

questions during the actual interview. 

2. Formulate interview questions or topics in a way that will help you to 

answer your research questions (but try not to make them too specific). 

3. Try to use language that is comprehensible and relevant to the people you 

are interviewing. 

4. Just as in interviewing in quantitative research, do not ask leading 

questions. 

5. Remember to ensure that you ask or record ‘face sheet’ information of a 

general kind (name, age, gender, etc.) and a specific kind (position in 

company, number of years employed, number of years involved in a group, 

etc.), because such information is useful for contextualising people’s 

answers. 

In addition, the kinds of qualitative interview questions are highly variable. Kvale 

(1996) suggested nine different kinds of qualitative interview questions that were 

used to guide this research’s interviews: 

1- Introducing questions: ‘Please tell me about when your interest in X first 

began’; ‘Have you ever . . . ?’; ‘Why did you go to . . . ?’ 

2- Follow-up questions: getting the interviewee to elaborate on his or her 

answer, such as ‘Could you say some more about that?’; ‘What do you mean 

by that . . . ?’; ‘Can you give me an example . . . ?’; even ‘Yes?’ 
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3- Probing questions: following up on what has been said through direct 

questioning. 

4- Specifying questions: ‘What did you do then?’; ‘How did X react to what 

you said?’ 

5- Direct questions: ‘Do you find it easy to keep smiling when serving 

customers?’; ‘Are you happy with the amount of on-the-job training you 

have received?’ Such questions are perhaps best left until toward the end of 

the interview, in order not to influence the direction of the interview too 

much. 

6- Indirect questions: ‘What do most people round here think of the ways that 

management treats its staff?’ perhaps followed up by ‘Is that the way you 

feel too?’, in order to get at the individual’s own view. 

7- Structuring questions: ‘I would now like to move on to a different topic.’ 

8- Silence: allow pauses to signal that you want to give the interviewee the 

opportunity to reflect and amplify an answer. 

9- Interpreting questions: ‘Do you mean that your leadership role has had to 

change from one of encouraging others to a more directive one?’; ‘Is it fair 

to say that you don’t mind being friendly toward customers most of the time, 

but when they are unpleasant or demanding you find it more difficult?’ 

As a result, for this research interview, themes were developed based on the findings 

from the literature review and the developed research framework by using the 

dimensions to explore the status of ICT innovation diffusion in UAE public schools 

(see Appendix A). 

4.7.4 Sampling  

According to Saunders, et al. (2012), sampling techniques enable the researcher to 

decrease the amount of data required for collection by focusing on data from a sub-

group rather than all possible cases or elements. In general, sampling techniques 
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fall into two main types: probability sampling and non-probability sampling 

(Saunders, et al., 2012). Probability sampling is mostly associated with survey 

research as there is a need to make inferences from the sample about the population 

in order to answer the research questions. According to Bryman and Bell (2015): 

“Probability sample: a sample that has been selected using random 

selection so that each unit in the population has a known chance of being 

selected”  

“Non-probability sample: a sample that has not been selected using a 

random selection method. Essentially, this implies that some units in the 

population are more likely to be selected than others” 

For this research, the non-probability sampling technique was deemed most 

appropriate in consideration of the qualitative nature of the research and assumed 

methodical choice already made. For this research, it will be very challenging to 

interview all sets of stakeholders related to the UAE public schools and the MBRSL 

initiative. Thus, a purposeful sampling strategy was adopted in order to gather data 

from a representative and manageable sample. In terms of sample size, Saunders, et 

al. (2012) suggest that for semi-structured interviews five to 25 should be minimum 

sample size, depending on the research question and objectives. 

As a result, this research sampling strategy was composed from a sample from 

different levels of stakeholders, as described in Table 4.7. This was based in the 

research context rich picture in Figure 6.2. 

level description Total Interviewees 

Federal MoE 

level  

o Top management (strategic level: 

associate undersecretary, minister 

advisors, department heads) 

o Middle management (section heads, 

projects lead, cluster leads) 

o Operational teams 

6 
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Local 

education 

authority level 

o Edu zone and education councils (total 

6 zone heads and 1 education council) 

2 

Schools – 

end-users 

o Cycle 2 schools and C3 school’s 

principal/vice principal) 

o teachers  

7 principals 

16 teachers 

MBRSLP 

level 

MBRSLP top management (executive 

committee) 

3 

MBRSLP senior management  4 

MBRSLP team members – operational 

level 

8 

MBRSLP expert advisors 5 

MBRSLP partners/vendors 4 

Grand total 55 

Table 4.7: Semi-structured interviewees list 

 

4.7.5 Translating interview data 

Using easily understandable language is considered crucial, with both interviewer 

and interviewee understanding the context of the discussion (Fontana and Frey, 

1994). Accordingly, and in consideration of the limited English language among 

some of the interviewees, especially school level interviewees, the researcher 

decided to use the Arabic language as it is the mother tongue. Accordingly, the 

researcher translated the interview questions into Arabic. In order to ensure the 

accuracy of the translation process, the researcher used help from an Arabic linguist 
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and tested the translations with some colleagues. For the other interviews, and 

wherever interviewees did not mind using the English language, the interview was 

carried out in English. 

4.7.6 Transcribing interviews 

In general, qualitative research interviews are recorded and subsequently 

transcribed (Kvale and Brinkmann, 2008). Accordingly, wherever audio recording 

was accepted, the researcher recorded the interviews and then transcribed the 

interview into written format. Transcription is defined thus: 

“The written record of what a participant (or respondent) said in response 

to a question, or what participants (or respondents) said to one another in 

conversation, in their own words”. 

In other cases, the researcher developed an interview summary based on the notes 

taken during the interviews. The researcher used the Microsoft OneNote application 

to audio record the interviews, write interview notes, and transcribe summaries. The 

OneNote application enabled recording and writing notes in the same place and 

provided the flexibility to link the recording with the notes taken, enabling the 

researcher to write contextual notes during the interview. Providing contextual 

notes to interview transcripts was considered an important aspect of qualitative data 

collection, where data without context might not provide much insight (Kvale and 

Brinkmann, 2008). 

4.7.7 Ethical approval  

According to Creswell (2013), ethical considerations should be considered and 

reflected upon through all of the research stages. Identifying ethical considerations 

should help in protecting research participants, build trust with them, and support 

research integrity. Moreover, ethical considerations will cover other aspects 

including privacy, authenticity, research credibility, and the researcher’s role. 

Accordingly, the researcher identified ethical considerations for this research 

including the need to ensure obtaining all necessary approvals from the Institutional 
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Review Board (IRB), the MBRSLP programme, Ministry of Education, educational 

zone, educational council, schools, individual interviewees, and programme-related 

vendors and service providers; and the need to ensure any research authorship 

considerations. 

4.7.8 Pilot study 

Saunders, et al. (2012) define a pilot test as: 

“Small-scale study to test a questionnaire, interview checklist or 

observation schedule, to minimise the likelihood of respondents having 

problems in answering the questions and of data recording problems as well 

as to allow some assessment of the questions’ validity and the reliability of 

the data that will be collected”. 

A pilot test is considered an important step in conducting research as it helps 

refining the questions and overall data collection plan (Yin, 2008). As a result, the 

researcher conducted a pilot test to validate and refine the interview process, 

questions, and themes. The pilot was done by colleagues at the researcher’s office 

and university, which helped the researcher to ensure the appropriateness of the 

questions and the designed process. In addition, it enabled the researcher to practice 

the interview process and estimate the required timing. Based on the feedback and 

issues identified in the pilot test, the research refined the questions and the process 

to be more robust. Some of the results of pilot test are as follows: 

 The number of questions was reduced, as some questions/themes 

were felt repetitive. 

 The interview period during the pilot test was more than planned and 

accordingly the researcher reviewed the process to avoid wasting 

time and reviewed techniques to ensure putting the research 

discussions back on to interview topic. 
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4.7.9 Role of researcher 

As mentioned earlier, in a qualitative research, the researcher is part of the 

research characteristics as he or she is involved in the whole process, 

requiring certain considerations such as ethical and personal considerations, 

which might affect shaping the interpretations assumed during and from the 

study (Yin, 2008). For this research, the researcher’s professional 

background is in the field of IT, with more than 10 years’ experience in the 

fields of technology and project management within the public and private 

sectors in UAE. From a management aspect, the researcher has a Master’s 

degree in IT project management and a degree in executive leadership 

development programme, where he developed his management skills and 

knowledge. The researcher also worked in project management roles 

including managing IT projects and working on strategy and public policy 

in UAE federal government during his work at the cabinet office and 

currently in the UAE General Telecommunication Regulatory Authority, 

which has allowed him to gain knowledge and experience in public sector 

management. 

4.8 Data Validity and Reliability 

Validity is concerned with the integrity of the conclusions that are generated from 

a piece of research (Bryman and Bell, 2015) while reliability is related to 

demonstrating that the operations of a study, such as the data collection procedures, 

can be repeated, ‘with the same results’ (Yin, 2008). On the other hand, in positivist 

research reliability is usually high; however, in phenomenology research it tends to 

be low, where researchers need to demonstrate following certain clear procedures 

to enhance it (Collis and Hussey, 2013). 

In reality, data validation takes place throughout the different stages of the research. 

According to Creswell (2013), qualitative validity refers to the use of specific 

procedures in ensuring accuracy of findings while qualitative reliability refers to the 

use of a consistent approach across projects. Based on the specialties of this 



 

 

131 

 

research, there is a need to use multiple strategies for validation, which should 

enhance the researcher’s ability to assess the findings’ accuracy and at the same 

time convince readers of that accuracy. 

To overcome validity issues, Yin (2008) suggests four tests and case study tactics: 

construct validity, internal validity, external validity, and reliability. Table 4.8 

summarises the tests and tactics. Construct validity was described by Collis and 

Hussey (2013) as an important aspect for business research where the problem is 

that there are phenomena that are not directly observable, such as motivation or 

anxiety, and where these are assumed to be factors that explain observable 

phenomena and need to be explained. Referring to Table 4.8, Yin (2008) suggests 

three tactics to increase construct validity: 

1. Using multiple sources of evidence. For this research, the researcher used 

evidence from semi-structured interviews, documentation, and archival 

review. 

2. Establish chain of evidence. In this research, this was integrated in the 

research design and the data collection and handing strategy, described 

earlier. 

3. Have a key informant review the draft case study report. For this research, 

a draft of the findings was shared with an informant to give feedback on 

some of the conclusions. 

Internal validity is established when the research demonstrates a causal relationship 

(Saunders, et al., 2012). For a case study, a key to establish internal validity is to 

ensure establishing the phenomena in a credible way, with only identifying common 

patterns and themes between interviewees needing to be extended to insights and 

analysis for these patterns and how they emerged (Riege, 2003). To deal with 

internal validity, Yin (2008) asserts the importance of data analysis structure and 

approach and four tactics provided in Table 4.8. 

External validity is described by Saunders, et al. (2012) as the extent to which the 

research results are generalisable to all relevant contexts. Yin (2008) describes 
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external validity as being whether the study findings are generalisable beyond the 

immediate case study, and this external validity has been and major barrier in doing 

case studies. For case study research, Riege (2003) argues that it depends on 

analytical generalisation in order to achieve external validity. Yin (2008) provided 

two tactics to deal with external validity: use theory in single-case studies and use 

replication logic in multiple-case studies. For this research, the significance of the 

findings was discussed at UAE level and possible implications at regional level (see 

Chapter 8). 

Reliability refers to a situation whereby if the same phenomena under investigation 

were to be investigated again using the same instrument, the same results should be 

obtained. In general, for quantitative research, reliability is much easier to achieve 

compared to qualitative research (Yin, 2008). The two tactics suggested to deal with 

reliability are using a case study protocol and developing a case study database. For 

this research, to enhance reliability, a case study protocol was created, with details 

on the research themes development; details of the process followed in data 

collection were provided. 

Tests Case study tactics 

Phase of research 

in which tactics 

occur 

Construct 

validity 

 Use multiple sources of evidence Data collection 

 Establish chain of evidence Data collection 

 Have key informants review draft case 

study report 
Composition 

Internal 

validity 

 Do pattern matching Data analysis 

 Do explanation building Data analysis 

 Address rival explanations  Data analysis 

 Use logic models Data analysis 
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External 

validity 

 Use theory in single-case studies Research design 

 Use replication logic in multiple-case 

studies 
Research design 

Reliability 

 Use case study protocol Data collection 

 Develop case study database Data collection 

Table 4.8: Four design tests and case study tactics (adapted from Yin, 2008) 

4.9 Analysis and Organisation of Data 

An important element of research is the organisation of data collection, processing, 

and analysis. This section previews how the data in this research was organised and 

stored and the analysis methods and procedures for data used in this research. 

4.9.1 Data organisation 

This research’s data organisation and storage was based on digital methods. All 

research data including raw materials, notes, audio recording, progress summary, 

letters, reports, and writing progress was stored in digital form using Microsoft’s 

OneNote application. According to Saunders, et al. (2012), research data needs to 

be securely stored, and labelled properly to ensure easy access. Using OneNote 

enabled this, as it is easy to structure, with advanced search features and an ability 

to access it remotely from anywhere.  

In addition, the Dropbox application was used for taking backup on the cloud with 

an additional backup copy on Microsoft OneDrive cloud. This approach was 

recommended by different researchers, including Creswell (2013) and Kvale and 

Brinkmann (2009). On the other hand, the researcher acknowledges the availability 

of other applications that are dedicated for research; however, he preferred using 

software that he is familiar with to avoid complexities and the need to learn new 

software. This is in line with Creswell’s (2013) argument on the benefits of using a 

computer program and the consideration that need to be borne in mind when doing 

so. 
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Figure 4.5 summarises the overall process for data collection starting with raw data 

gathered from the semi-structured interviews. Then, the data processing with the 

raw data is captured and processed, including audio recording, transcription, and 

interview notes. The third step is the data analysis where the processed data is 

coded, sorted, and classified, in order to have processed data ready for detailed 

qualitative analysis. 

Accordingly, to carry out the classification for analysis, the set of identified main 

dimensions was used to guide the raw data review by mapping them to the 

dimensions. After that, the researcher started a careful review again to identify the 

main emerging themes across the dimensions in an effort to interrelate emerging 

themes. After that, interpretation of the main observations took place to help in the 

analysis of findings and results discussions. The school interviews findings are 

discussed in Chapter 5. 

 

Figure 4.5: Data collection processing and analysis overview (Khairieuum, 2012) 

4.9.2 Analysis of qualitative data 

In general, qualitative data analysis works by identifying, examining, comparing 

and interpreting emerging themes and patterns (Cresswell, 2013; Saunders, et al. 

2012). Bryman and Bell (2015), suggest that there are no fixed rules for analysing 

qualitative data. On the other hand, several researchers offer some guidelines and 
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techniques for qualitative data analysis including Creswell (2013), Saunders, et al. 

(2012), and Yin (2008). According to Creswell (2013), qualitative data analysis 

normally takes place through multiple levels of analysis from specific to general, 

as demonstrated in Figure 4.6, based on a hierarchy of seven steps. It is important 

to note that these steps are interrelated and not always conducted in the presented 

order (Creswell, 2013). 

Accordingly, the assumed approach started by preparing, organising and coding the 

text, reading through it carefully, summarising it into main themes, interrelating and 

mapping the themes, and finally interpreting and presenting it in the form of 

discussion, figures, and tables (Kvale and Brinkmann, 2008; Saunders, et al., 2012; 

Cresswell, 2013). Subsequently, gathered data findings were categorised and 

grouped into a number of main themes and sub-themes as required, in order to 

facilitate analysis. The synthesis of the data collection process, analysis process, 

findings, their meanings, meaning condensation, and observations are detailed 

Chapters 5 and 6. The next sections will provide details on the actual process of 

data collection at school level and different stakeholder level. 
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Figure 4.6: Data analysis in qualitative research (Creswell, 2013) 

4.10 Actual Data Collection Process 

This section demonstrates the process of primary data collection conducted through 

semi-structured interviews with schools. Semi-structured interviews were 

undertaken with teachers from each of the interviewed schools with the purpose of 

gaining rich data about teachers’ experiences with the MBRSLP initiative to diffuse 

ICT in UAE public schools, and to discuss their views and perceptions on the 

different dimensions identified for this research.  

Additionally, one-to-one semi-structured interviews took place with school 

principals, in some cases vice-principals, to gain rich data about their experience 

with the initiative and to explore their views and perceptions about the different 

dimensions identified for this research. The separation between principals and 

teachers was intentional, in order to be able to compare the consistency and 

differences among those different levels of adopters. In addition, comparisons were 

made between cycle 2 and cycle 3 schools, as each cycle has different needs and 

went through a different experience. This was assumed to help better understand 

the process of diffusion and adoption among different levels of adopters and to 

identify the main barriers or drivers. 

4.10.1 School interviews 

This section provides an overview of the interviewees from schools. 

 

Interviewee profiles 

 

A summary of the schools interviewed appears in Tables 5.1 and 5.2. 

 
Total 

schools 

Male 

school

s 

Femal

e 

school

s 

Cycle 2 

school 

Cycle 3 

school 

Total 

teachers 

interviewe

d  

Male 

teachers  

Female 

teachers 

Principal / 

Vice 

Principal 

7 3 4 4 3 20 8 12 7 

Table 4.9: School interview summary 

 

 

No School  Gender Cycle  City 
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#1 School 1  Female  2 Sharjah  

#2 School 2  Male  2 Dubai 

#3 School 3  Male  2 RAK 

#4 School 4  Female  2 Sharjah 

#5 School 5  Male  3 Ajman 

#6 School 6  Female 3 UAQ 

#7 School 7  Female  3 Dubai 

Table 4.10: School interview details 

 

4.10.2 Data themes 

The first step was preparing the raw data from interview transcripts, notes, and 

summary reports noted during the data collection period. Then, after careful reading 

and review through the data, a set of emerging main themes and sub-themes was 

identified. The review was guided by the set of main constructs and the dimensions 

for each construct that was extracted from the literature review and the research 

framework. 

Table 4.11 summarises the main constructs and the underlying main dimensions 

used to guide data collection and analysis. 

Main constructs  Main dimensions  

Technological 

(innovation) 

INN1 – Relative advantage  

INN2 – Cost 

INN3 – Complexity 

INN4 – Compatibility  

INN5 – Trialability 

INN6 – Observability 

INN7– Drivers of ICT diffusion in schools 

Organisational (school) ORG1 – School size 

ORG2– Change champion 

ORG3 – Centralisation 

ORG4 – Importance of school needs 

ORG5 – Re-invention  

Environmental ENV1 – Government support 

ENV2 – Competition with other public sector 

ENV3 – Vendor support 

ENV4 – Cultural aspects 

ENV5 – Resistance to change 

Technology acceptance  TA1 – Performance expectancy 

TA2 – Effort expectancy 
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TA3 – Social influence 

TA4 – Facilitating conditions 

Adoption behaviour  AB1 – Stages of concern 

AB2 – Level of use 

Table 4.11: Data analysis main constructs and dimension 

The proposed structure for diffusion of ICT innovations dimensions is based on 

three broad areas of the TOE framework (Tornatzky and Fleischer, 1990), which is 

widely used in the literature for technological innovation diffusion and adoption at 

organisational context: 

• Technological context: (the ICT innovation itself) “describes both the 

internal and external technologies relevant to the firm. This includes current 

practices and equipment internal to the firm, as well as the set of available 

technologies external to the firm”. 

• Organisational/school context: refers to descriptive measures about the 

organisation such as scope, size, structure, etc. (in our case it is school 

context) 

• “Environmental context is the arena in which a firm conducts its business, 

its industry, competitors, and dealings with the government”. 

Measuring the status of ICT diffusing is based on a combination of: 

• ICT acceptance construct: which reflects technology acceptance and is 

based on the UTAUT (Unified Theory for Technology Acceptance and Use) 

model from Venkatesh (2003) 

• Adoption behaviour construct: which reflects to the use and adoption level 

in an education context and is based on the CBAM (Concerns Based 

Adoption Model) model (Hall, Dirksen and George, 2006) 

4.10.3 Stakeholders’ interactions data collection 

In this section, the research will focus on the data collection and analysis process 

for the stakeholder dynamics over the life cycle of the MBRSLP ICT diffusion 
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project in order to provide an answer to the third research question. The Project 

Management Institute’s (PMI) typical five project phases of initiation, planning, 

execution, monitoring and control, and closing were used (Rose, 2013). This 

allowed a better understanding of the stakeholder involvements and perceptions 

over the different project phases within a year of deployment and over the different 

years of MBRSLP ICT innovation deployments. To accomplish this task, the 

researcher adopted the dependency structure matrix (DSM) methodology (also 

referred to as design structure matrix).  

DSM is a powerful simplified tool to visualise the representation of a system or 

project in the form of a square matrix. DSM is mostly used in project management 

and system engineering to model the structure of complex system analysis, project 

planning, and organisational design projects (Browning, 1998; Danilovic and 

Browning, 2007). DSM has been proved to be a powerful tool in different areas 

including system planning, sequence planning, and information flow (Browning, 

1998; Charlesraj, et al., 2004; Bartolomei, 2007; Bartolomei, et al., 2007; Lee, et 

al., 2010;). 

For this research, DSM was used to map out each stakeholder’s interactions over 

the main project activities and over the different years of MBRSLP ICT deployment 

in UAE public schools (see Appendices C and D). This allowed the researcher to 

present a simplified visual representation for changing dynamics in stakeholder 

interactions over the project stages, which will allow better analysis into reasons 

behind certain trends and possible justification.  

The findings from the DSM matrix were further analysed using a heat map matrix 

and graph theory, using social network analysis to provide more insights into the 

stakeholder engagements and dynamics over years of deployments, project life 

cycle stages, and stakeholder level. Heat maps are considered a practical technique 

to visually analyse and demonstrate frequencies and variation. In addition, the social 

network analysis technique enabled the understanding of the dynamic interaction of 

stakeholders during the deployment stages. Social network analysis has emerged as 

a key technique in modern sociology. It has gained significant interest and is used 
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across the physical and social sciences (Bryson, 2004; Reed, et al., 2009; Borgatti, 

2009; Lienert, et al., 2013). 

The overall process used for stakeholder analysis is summarised in a workflow 

diagram, as depicted in Figure 4.7. 

 

 

Figure 4.7: The process used for stakeholder analysis 

The process to develop the DSM matrix and findings is discussed in detail in 

Chapter 6. 

4.12 Chapter Summary 

This chapter explained and justified the selection of assumed research philosophy, 

approaches, strategies, and methods to achieve the research aim. The overall 

research design, selected sample, data collection, data interpretation, data analysis, 

and data validation were discussed. In addition, the research’s main ethical 

considerations were outlined. 
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Figure 4.8 gives a summary of the research methodology and adopted 

philosophical and methodological choices. 

 

Figure 4.8: Summary of research methodology 
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CHAPTER 5: DATA COLLECTION AND FINDINGS – 

SCHOOL INTERVIEWS 

5.0 Introduction 

This chapter describes the data collection process as well as the findings from the 

semi-structured interviews with schools. The interviews were conducted according 

to the process described in Section 4.10.  

The next sections present the research findings and the main emerging themes for 

each of the identified dimensions.  

5.1 Technological innovation dimension 

After reviewing the schools’ interview data related to the ‘technological innovation’ 

dimension, a set of themes were identified as depicted in Figure 5.1. The findings 

for each dimension will be presented and discussed in the following sub-sections. 

 
 

Figure 5.1 ICT Innovation construct main dimensions  
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5.1.1 INN1- Relative advantage  

‘Relative advantage’ refers to the degree to which an innovation is perceived as 

being better than the idea it has superseded (Rogers, 2003), and it was identified as 

one of the most significant factors driving the adoption and use of ICT innovation 

in organisations. In the interviews, participants were asked to share their 

experiences of the MBRSLP initiative and their views on the relative advantage of 

the ICT innovations provided and implemented in their schools. The researcher 

used different terms to facilitate a better understanding from participants, such as: 

 Main advantages and disadvantages of using ICT in schools? 

 The importance of ICT use in schools? 

 Comparing before and after the MBRSLP initiative? 

 What does ICT enable you to do as a teacher/principal/school? 

 What has the MBRSLP ICT implementation enabled you to do? 

 Is it better educationally than before? If so, how?  

In general, there was a consistent view across both cycle 2 and cycle 3 schools on 

the relative advantage of the provided ICT, and having the ICT was perceived as 

making the schools better than the previous situation, with limited ICT resources 

and ad-hoc use. All interviewees agreed that they could not afford to return to a 

situation where there was less or no ICT in schools. In addition, all schools 

perceived ICT as adding value to the teaching and learning process as well as 

making a positive impact on students’ learning outcomes. In fact, all interviewees 

considered it a necessity, even those who had difficulties with ICT in their schools. 

According to school principal #1:  

“ICT is currently a necessity not luxury for schools”. 

Other schools described the benefits and high levels of ICT adoption in their schools 

as follows:  

“Using ICT is now part of the daily practice and lifestyle in our 

school”.  
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“without ICT, the normal school day will be disrupted”.  

In addition, there was a general agreement across interviewees that launching the 

MBRSLP initiative enabled schools to become better as it equipped all schools with 

an advanced ICT infrastructure and high-speed internet connectivity, and it 

provided free ICT resources and services to principals, teachers and students. 

Schools described the status of ICT before the MBRSLP as limited and inconsistent, 

and according to one of the teachers: 

“ICT help us develop better content and save time by faster planning for 

lessons and easier communication with students”.  

In addition, principal #3 stated: 

“before we had limited ICT resources and occasional usage, but now ICT is 

available across all of cycle 2, and usage is part of the ongoing school day”.  

Although all schools agreed on the relative advantages of ICT and the MBRSLP, 

there was a difference in how principals described the benefits of ICT. One of the 

school principal’s descriptions was more focused on the technical aspects and how 

more ICT is simply better for schools. In this sense, principal #3 was asked about 

how he would describe good smart-learning classroom practice, and the subsequent 

description was more about the quantity of ICT usage (e.g. how many videos there 

were, and if all students used their tablets). The principal did not provide a deep 

understanding about the relative educational advantages of ICT usage, and this 

might have been because the interviewee was actually the vice-principal since the 

principal was not available that day.  

From the discussions, it was discovered that vice-principals are not included in the 

training programme for the first two years, which might therefore explain this lack 

of a deeper understanding. In contrast, other school principals’ descriptions were 

more about the educational benefits arising from using ICT, and how ICT can be 

used to enhance the teaching process as well as students’ learning experiences and 

attainment. The description of principal #7 was in line with the idea of a deeper 

educational ‘relative advantage’: 
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 “the classroom shall have a different rhythm; different activities will be 

able to consider individual student differences and personalised 

learning…it will span lecturing to learning and focus on building students’ 

skills”.  

On ICT literacy, although implementation in cycle 3 schools started only recently, 

they were able to demonstrate a good understanding of ICT use in an educational 

context, and they provided useful examples of good practice in using ICT in 

education. The principals related the MBRSLP to the professional development 

programme they went through the previous academic year, which was called the 

Smart School Transformation Leadership Programme; all principals were very 

positive about this training and how it had helped them to understand better the 

educational ‘relative advantage and good practice’ perspective on ICT. In addition, 

one of the schools mentioned that they were part of the MAG school initiative, 

which was launched by the MoE a few years before and has only recently closed. 

They said that the initiative included, as opposed to regular schools, the enhanced 

use of ICT, where all teachers were given laptop devices and trained how to use 

them. This explained the higher level of use in these schools. 

Finally, the comparison between principals and teachers’ perspectives within the 

schools revealed some interesting findings. Some schools displayed consistent 

views and directions among teachers and the school principal, indicating a level of 

alignment between the principal and teachers. In the aligned schools, teachers and 

principals’ descriptions of smart learning concepts, relative advantages, main 

challenges, and even their suggestions were consistent or went in the same 

direction, and this indicated the shared understanding and level of coordination and 

support between them in serving the educational agenda, which can be viewed as 

very positive in supporting change. On the other hand, the lack of alignment 

between principals and teachers might indicate conflicts, misunderstandings, or a 

lack of coordination, which does not serve the programme for change in 

implementing ICT in schools.  



 

 

146 

 

In summary, the main emerging themes from the ‘relative advantage’ dimension 

are presented in Figure 5.2. 

 

 
 

Figure 5.2 Relative advantage: emerging themes  

5.1.2 INN2- Cost  

‘Cost’ refers to the total expenses incurred in the adoption and implementation of 

the innovation. This cost includes administrative, implementation, training and 
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maintenance costs. In general, the cost factor is a critical factor in an adoption 

decision and is a relatively easy characteristic to measure. 

In general, cost was the least frequently discussed dimension during the interviews 

due to the fact that all school received the provided ICT resources and services free 

from the MBRSLP. Interviewees talked about costs not being a concern for them 

since the MBRSLP was taking care of everything. In an attempt to gain some 

insights into such a situation, the interviewer then moved the discussions from the 

factor of cost in their decision to adopt to their views and observations on the fact 

that there is no cost concern. In general, both cycle 2 and cycle 3 schools views on 

the cost dimension were consistent in that costs were not much of a concern since 

the MBRSLP was taking care of all costs related to providing devices and services 

as well as administration and training. There were no costs incurred for the schools, 

which makes acceptance and adoption an easier decision to make. According to 

principal #2:  

“before we were eager to see this happen; in the past, we had individual 

efforts limited in scope, but now we have full support and resources for 

everything”. 

For this initiative, a decision was taken at the highest level, i.e. directly from the 

Prime Minister, to disseminate ICT across all UAE public schools, and it was added 

to the main initiatives in the UAE Vision 2021 National Agenda. Accordingly, the 

decision to accept was much easier for schools, and they moved to the next step of 

how to use it effectively for teaching and learning purposes.  

On the other hand, a majority of interviewed schools identified a concern with 

providing everything for free as they noticed less care taken with the devices by 

some students, especially given that all the devices were covered by insurance. 

Teachers suggested applying some mechanisms to encourage students to take good 

care of the devices:  

“make students cover part of device cost”. 

“keep student devices at school” 
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“apply fine fees on students who damage the device”. 

“conduct awareness sessions to students and their parents”. 

Additionally, school principal #1 linked taking care of the student devices to the 

students’ grades for behaviour, where their grade would be affected in certain cases 

related to smart learning, such as students not bringing their devices to school, 

students damaging their device, or even bringing their device to school with a low 

battery. In this sense, the principal said:  

“after applying this policy student took more care of the devices and 

classrooms are less disrupted by a student wanting charge their tablet” 

Moreover, school principal #3 described dealing with this challenge by motivating 

students in a more positive way: 

“we told them that these devices were gifts from HH Sheikh Mohammed and 

they needed to take good care of them”. 

In summary, the main emerging themes from the ‘cost’ dimension are presented in 

Figure 5.3. 

 
 

Figure 5.3 Cost: emerging themes 
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5.1.3 INN3- Complexity  

‘Complexity’ refers to the degree to which a provided innovation is perceived as 

relatively difficult to understand and use. To discuss the ‘complexity’ dimension 

with interviewees, a number of related areas were used for the discussions with 

cycle 2 and 3 schools, which included:  

 The system difficulty or ease of understanding 

 The level of intuitiveness or ease of use  

 The time to get accustomed to the new system 

 The support given to simplify adoption 

 The training experience  

 

Cycle 2 findings 

In general, cycle 2 schools’ views on the level of technological innovation 

complexity were rated to be at a low to medium level of complexity. Although 

teachers and schools were challenged to change their teaching styles by learning 

new ICT technologies and integrating them into their daily teaching experiences, 

they described the complexity as acceptable and positive. This was related to the 

high level of support given to cycle 2 schools, where they had a permanent support 

engineer in each school and a weekly visit from the adoption team to help them use 

ICT and the provided learning management system (LMS) for educational 

purposes.  

In addition, teacher training was perceived as very positive by both teachers and 

principals. Further, the implementation of ICT innovation was perceived as 

effective as it was not only limited to computer devices; in this sense, it extended 

to a package providing teacher laptops, student tablets, classroom connectivity, 

smart-boards, digital contents and curriculums, and applications including 

classroom managers, authoring tools, and smart learning gateways (SLG), which 

are customised web platforms to facilitate all educational activities and 

collaboration between school members, students, and parents. All these aspects 

formed an interrelated solution that supported the educational environment and 
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allowed the schools to put devices into practical use faster. In addition, cycle 2 

schools had an appropriate time to adapt to the change as they were in their third 

year of implementation.  

On the other hand, after the third year, schools perceived the level support to reduce 

as a new support and adoption approach was introduced, where each support 

engineer was to support four to five schools compared to every school having their 

own support engineer during the first two years. Finally, after three years of 

implementation in cycle 2 schools, ‘complexity’ is currently perceived as being 

easy to use and that the use of ICT now is a key element of the educational 

experience. In fact, some schools talked about extending some of the features of the 

current technology and suggested providing new technologies to enable them to 

achieve more and cope with constant technological developments. 

In general, the difficulty or ease of use was perceived as being between easy to 

medium difficulty, and in some cases as difficult. In reviewing the teachers’ 

discussions, this was dependent on their existing levels of ICT literacy, which was 

diverse among teachers. A teacher from school #2 described the complexity and the 

time needed to get accustomed to the ICT as follows:  

“it depends, as some teachers were already used to ICT, so it was easier for 

them to get used to the MBRSLP provided technology however some other 

teachers were less accustomed to ICT, and they needed more time and 

support to learn and get used to the provided technologies” 

Most teachers confirmed they had concerns about complexity and how they would 

cope with these new technologies at the beginning. However, they were less worried 

after they saw the level of support provided to them, and they started to be more 

open towards integrating ICT into their teaching practices. Principal #1 described 

his/her experience as follows: 

“At first teachers needed some time to get used to the new devices and 

systems, but by the time they provided support, they managed to get used to 

them”. 
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On the time needed to get used to the new system, principal #2 stated:  

“it required a little time, but after one semester, things seemed more natural” 

 

On the current status, school #3 teachers stated: 

“currently all teachers are used to ICT; we use technology every day, for 

preparing lessons, during the classroom and even after school in some cases 

to support some students”  

In analysing teacher’s suggestions about what they wanted to see or wished to 

happen in the future with regard to smart learning, the teachers’ discussion 

demonstrated that they are already thinking ahead and looking forward to 

implementing more complex ICT innovations in their educational contexts. 

Teachers in school #1 suggested the following: 

“we want to see new technologies embedded into educational experience 

such as 3D printing  

-We need MRSLP support to introduce new ways of teaching and 

learning  

-We need to get enhanced interactive content so students get more 

engaged  

-We need to get smart learning specialized support on specific subjects such 

math, science, etc” 

 

With regard to provided support, teachers in school #1 described their experience 

with the provided ICT solutions from the MBRSLP as easy to understand and use, 

and they related this to the quality of initial training. According to one teacher:  

 

“the training was well organised and different than what we were used to in 

terms of good trainers, good content, and location was outside school in a 

five-star hotel” 

On the support and adoption teams, teachers considered them as key enablers in 

simplifying complexity, as directly after training they had ongoing in-school 

support from the support and adoption teams. A teacher stated: 
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“The technical support and adoption team helped us overcome many 

challenges especially early stages of deployment” 

In addition, a school #4 teacher stated:  

“MBRSLP provided our school with a permanent in school support team 

member to help us with any technical issues. In addition, we had the 

adoption team visiting us on weekly basis where they conducted workshops 

on using the learning management system (LMS) and different approaches 

to use ICT for teaching” 

On support provided to school principals, principal #2 stated: 

“the adoption team was very beneficial to me as principal.…I was aware of 

what is happening and what my teachers are doing at school level and also 

comparing to other schools…. they gave us reports on usage, targets given 

to each teacher, teachers progress with change and adoption of ICT” 

On principals’ training, the general view was that it had started too late as cycle 2 

schools started some time after the teacher training. On the other hand, cycle 2 

principals mentioned the Smart Learning Professional Development Programme for 

school principals, which started in the third year. There was general agreement that 

this programme was very good as it provided a deeper understanding of smart 

learning concepts, what good practice should look like, their roles, and how they 

can support ongoing improvements for good practice across their schools. All the 

principals requested extending it to all the school teachers. According to principal 

#1: 

“it was really beneficial and adds value to the way school transform to a 

smart school. …the training enabled better understand what smart learning 

is really about and my role as principle to make sure effective use of ICT to 

enhance teaching and learning”  

Cycle 3 findings 
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In general, cycle 3 schools agreed that using the provided ICT was not complex, 

especially since most of the cycle 3 teachers already used some ICT elements in 

their teaching. However, their view was that they had not had sufficient time to 

make full use of the provided ICT provision due to the late deployment timing. In 

this sense, they were in their last semester and exams were starting, and also the 

year had been a very busy one, with several changes affecting core elements of the 

educational experience, such as changes in the curriculum, assessment, school 

structure, and teachers’ timing schedules. According to principal #5:  

“there was no actual usage of provided devices due to several reasons 

including: devices delivery time in third semester, exams timing, there was 

no digital curriculum for grade 10, and too much pressure on teachers this 

year. 

In addition, a school #5 teacher stated: 

“Students received their devices semester 3. At that time, they are busy 

with almost weekly quizzes, term exams and then final exams. It is a 

busy time to get distracted.”. 

Regarding complexity and ease of use, cycle 3 teachers did not have any difficulties 

in using the provided ICT solutions, as they were more ICT literate compared to 

cycle 2 teachers. Instead of challenges relating to use, the list of challenges at the 

beginning of implementation included the following: 

“timing of implementation was not appropriate, no digital book on devices 

to make immediate use, no alignment with new curriculum, support team 

did not have capacity to support the schools, technical issues with the 

connectivity, applications activation”. 

The provided support was perceived as being below expectations as schools were 

aware of the higher level of support being provided to cycle 2 schools. This 

perception was related to late implementation over the second and third semester, 

compressed training, no dedicated adoption and support team per school, no digital 

books provided, and huge pressures on the schools due to the major changes across 
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the education sector, and for cycle 3 specifically, such as changes in curriculum, 

assessment, school structure, teachers’ schedule, new subjects, and several new 

changes to cycle 3. According to a school #6 teacher: 

“the technical support person is responsible for seven schools, this is too 

much and she is doing her best to support us…we only have three 

classrooms…imagine if it is full school…We need at least one full time 

technical support” 

With regard to teacher training, teachers were generally positive about the quality 

of training, the quality of trainers, the venue, and the planning of the sessions. In 

contrast, other observations included that teacher training was delivered during the 

second and third semesters and extended over a period of five weeks (once a week); 

this was seen negatively by teachers as they said that by the time they had finished 

training, they had almost forgotten what they had learned. In addition, teachers 

hated having to go to school from 8:00-11:00am and then to the training centres 

from 12:00 to 5:00 pm.  

According a school #5 teacher: 

“it was very late.... Training was conducted over second and third semester 

and over a long period of 5 weeks (one session a week and each session is 

compressed) ...by the time of next session, we almost forgot what we learned 

in previous session!!” 

With regard to principals’ training, cycle 3 principals had the advantage of doing a 

professional development programme based on the Smart School Transformation 

Framework the previous academic year, which was considered an advantage when 

compared to the late training for cycle 2 principals. The general feedback of cycle 

3 principals on the professional development programme was very positive. 

However, they supported the teachers with regard to the challenges they faced and 

they expected to be able to adopt smart learning more effectively once these issues 

were resolved. According to the principal: 
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“we really enjoyed the professional development program which allowed us 

to better understand what smart learning is about and we hope next 

academic year the issues will be resolved so we start doing effective use of 

provided ICT resources” 

Accordingly, based on an analysis of the interview transcripts for the ‘complexity’ 

dimension, two major themes emerged, both of which had two sub-themes as 

presented in Figure 5.4. 
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Figure 5.4 Complexity: main emerging themes  
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5.1.4 INN4- Compatibility  

The ‘compatibility’ dimension refers to the degree to which an innovation is 

perceived as being consistent with the existing values, needs, and experiences of 

potential adopters. To discuss the technological innovation ‘compatibility’ 

dimension with the interviewees, a number of related themes were used for the 

interviews:  

 Compatible with work aspects 

 Consistent with existing values 

 Consistent with existing needs 

 Consistent with the existing experience of adopters  

 Fitting in with the way you like to work/work style 

 Naming and positioning of the innovation (e.g. National Agenda, Smart 

Gov, MBRSLP) 

In general, there was a consistency of views from teachers and principals across 

cycle 2 and cycle 3 schools regarding the high level of compatibility of the provided 

ICT innovations with their needs, work aspects, and preferred working styles as 

educators. This was clear from the discussion of the ‘relative advantage’ dimension 

in Section 5.1.1 above, and it was clearly related to the general objective of the UAE 

government to adopt ICT across all sectors. Accordingly, schools felt that adopting 

ICT was a necessity in order to acquire the advantages and cope with the changes 

in the national direction (as discussed in the UAE background in Chapter 1).  

In relation to consistency with existing needs, there were different views between 

cycle 2 and 3 schools. Cycle 2 schools considered the provided ICT innovations as 

consistent with their needs and suitable to them as educators. They explained that 

their previous limited and inconsistent state of using ICT in the schools was due to 

limited resources, and that the introduction of the MBRSLP allowed for the 

provision of ICT resources and smart learning tools across the schools. According 

to principal #2:  
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“ICT is already spread among people in UAE through mobile phones and 

so on….On the other hand, ICT help easier access to information and 

knowledge….before we were eager to see this happening, in past we had 

individual efforts with limited scope but now we have full support and 

resources for all” 

On the other hand, cycle 3 schools felt that the implementation was not compatible 

with their expectations. In the discussion with cycle 3 schools, their feedback 

indicated the perception that what had been provided to them in terms of the 

package of ICT resources and support was lower compared to what they had seen 

for cycle 2 over the past two years. They expected to start implementation at the 

beginning of the year and not at the end. In addition, they expected digital content 

for Grade 10 devices and also to have a support team member for each school. 

According to a cycle 3 teacher:  

“students were expecting MBRSLP implementation with a lot of excitement 

….they were eager to get the new tablets….to be smart school…however 

since it was late and not much applications and no e-books it came below 

their expectations” 

On the compatibility with the existing experience of adopters, a difference was 

noticed between cycle 2 and 3 schools. For cycle 2 schools, limited ICT skills and 

experience across a large proportion of the school teachers made the ICT provision 

less compatible with their existing experience at the time of start-up. However, this 

was the actual change that was planned to take place, and after three years of 

implementation a very positive outcome was observed, where cycle 2 teachers 

described the current state of ICT as part of a normal school day (as demonstrated 

in Section 5.4.1).  

On the other hand, cycle 3 teachers and principals appeared to have more ICT skills 

and experience when compared to cycle 2 schools at the time of start-up, a fact 

related to the spread of ICT-use culture across the UAE influencing schools to learn 

how to cope with it. Additionally, at the time of implementation for cycle 3 schools, 

which was three years after launching the MBRSLP program, the school sector in 
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general, including cycle 3 schools, had started to adopt ICT based on the individual 

efforts of teachers and principals. In addition, ‘MAG schools’, which was an 

initiative by the MoE in previous years, had already introduced ICT to some cycle 

3 schools, thus making them more ICT literate.  

Finally, naming and positioning was perceived as a major compatibility issue across 

cycle 2 and cycle 3 schools. Positioning of the ICT innovation was compatible with 

previous and ongoing directions toward ICT adoption at a national level, such as e-

services, the UAE Smart Government, and the UAE National Agenda for 

Education, which included ICT and smart learning as key elements. On the other 

hand, naming was perceived as a major driver for compatibility since the initiative 

was named after HH Sheikh Mohammed bin Rashid Al Maktoum, a visionary 

leader who was respected locally and globally. In this sense, compatibility reflected 

an endorsement of HH’s vision and initiative, and reflected his highness’ support 

for this change and teacher’s adoption. According to one teacher on the perception 

of the MBRSLP initiative: 

“it is H.H. Sheikh Mohammed bin Rashid initiative and adopting smart 

learning is part of UAE vision 2021 and government directions toward 

smart government which we believe in and are committed to” 

Moreover, Principal #2 indicated that: 

“naming the initiative under H.H. Sheikh Mohammed bin Rashid was a very 

clear message of support and had a direct impact in increasing adoption, 

cooperation from all parties to support the initiative and also it helped 

reducing negative criticism" 

In summary, the main emerging themes from the ‘compatibility’ dimension are 

presented in Figure 5.5. 
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Figure 5.5 Compatibility: main emerging themes  
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5.1.5 INN5- Trialability  

‘Trialability’ is the degree to which an innovation may be experimented with on a 

limited basis. To discuss the technological innovation ‘trialability’ dimension with 

the interviewees, a number of related topics were used for the interviews:  

 Chance of experiments before implementation and testing by users 

 Briefings and awareness before implementation 

 Pilots 

 During initial stages 

 

Cycle 2 findings  

 

In general, during the pilot phase schools were more involved in the ICT solutions 

provided to them, with ongoing engagement with teachers and principals for their 

feedback. However, after the first roll-out for grade 7 in 2013, engagement was 

limited to an annual principals’ day briefing about past and future plans and to 

support and adoption team members. According to principal #2:  

“at the early stages especially pilot stages there was very strong support, 

care and engagement from MBRSLP and MoE senior management…they 

visited the school many times, they sat with us and listened to our 

suggestions and feedback, however currently and by time this reduced” 

Other cycle 2 schools said they had not had the chance for a trial, first year 

implementation was very fast, and the first time they tried the technology was 

during the training period in the first week of the academic year. Principal #4 

described the launch and implementation as follows: 

“at first we heard smart learning from the official launch by H.H. Sheikh 

Mohamed in news and we were very happy with that and looking forward 

when it will happen in our schools. Then, without any introductions it was 

very quick deployment …we were surprised that all cycle 2 school were 

being transformed to smart schools…it was very quick” 
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Principal #3 talked about the briefing and awareness by stating: 

“after the fast first year implementation, we attended annual smart learning 

briefing session for principals were they explained what is happening and 

future directions” 

Some schools had been selected for specific pilots beyond the basic ICT provision 

that the MBRSLP provides. School #4 was selected to do a pilot for a mobile digital 

radio station and how to use it in the context of teaching and learning. The school 

principal said:  

“we were properly briefed about it, teachers trained and ongoing weekly 

follow-up and mentoring provided for almost one year”.  

Cycle 3 findings 

In general, cycle 3 schools were informed and briefed about implementation, 

specifically for grade 10, at the end of the previous academic year. According to 

principal #7:  

“last year in principals meeting day MBRSLP told us Grade 10 will be 

covered this year…they also told us little about cycle 2 experience and one 

principle from cycle 2 walked us through her school experience with 

MBRSLP (success and challenges)….this was good” 

Cycle 3 schools described these briefings as limited to background information as 

they were not involved in the design or requirements of the ICT technology. In 

terms of implementation, cycle 3 schools are still at an initial stage as they just 

received the ICT provision and training was only recently completed. 

In general, cycle 3 schools wanted more involvement and engagement with the MoE 

and the MBRSLP with regard to smart learning. In this sense, principal #6 stated:  

“we still at early stages of implementation and more engagement could have 

been better” 

In summary, the main emerging themes from the ‘trialability’ dimension are 

presented in Figure 5.6. 
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Figure 5.6 Trialability: main emerging themes  

 

5.1.6 INN6- Observability  

‘Observability’ refers to the degree to which the results of the innovation are visible 

to others. To discuss the technological innovation ‘observability’ dimension with 

the interviewees, a number of related topics were used for the discussions:  
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 Results and visible outcomes or benefits  

 Rate of usage visibility  

 Good practice visibility 

Cycle 2 findings 

In terms of the degree to which the results of the implemented ICT innovation are 

visible or not, after three years of implementation, cycle 2 schools acknowledged 

very visible results in changing the school culture to be ICT enabled, changing 

teaching practices through the use of ICT, and changing students’ attitudes toward 

learning by preferring lessons or teachers to use ICT compared to not using ICT.  

According to a school #3 teacher: 

“Currently, all teachers are used to ICT…we use technology every day, 

for preparing lessons, during the class, and even after school in some 

cases to support certain students”.  

In addition, principal #3 stated: 

 

“Before, we had limited ICT resources and occasional usage; now, ICT is 

available across all cycle 2 schools and usage is part of the on-going 

school day”. 

Teachers and principals explained that ICT is now part of the general classroom 

experience in cycle 2 schools, and without it normal classroom and teaching 

experiences would be interrupted. In addition, teachers and principals’ ICT skills 

increased significantly, and their usage increased from ad-hoc and occasional to 

daily.  

Moreover, principals talked about the real benefits gained from the professional 

development programme for Smart School Leadership Training. All the principals 

who attended the programme were positive about how it had helped them drive 

positive adoption in their schools (refer to the quote from principal #1 in Section 

5.1.3). 
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In all of the discussions with cycle 2 schools, nobody proposed removing or 

stopping using ICT, even when they talked about issues and challenges; instead, 

they talked about resolving such issues and challenges to ensure the more effective 

use of ICT and to better impact on learning outcomes.  

Cycle 3 findings 

In terms of the degree to which the results of the implemented ICT innovation are 

visible or not, after the initial period of implementation, cycle 3 schools 

acknowledged the importance of ICT. However, all of them agreed that they still 

needed more time to see visible results, especially with the challenges they faced in 

terms of limitations, timing, and technical issues.  

Principal #6 stated:  

“we still at early stages of implementation and more engagement could have 

been better”. 

According to a cycle 3 teacher: 

“students were expecting MBRSLP implementation with a lot of excitement 

….they were eager to get the new tablets….to be smart school…however 

since it was late and not much applications and no e-books it came below 

their expectations” 

According to principal #5:  

“there was no actual usage of provided devices due to several reasons 

including: devices delivery time in third semester, exams timing, there was 

no digital curriculum for grade 10, and too much pressure on teachers this 

year”. 

In addition, school teacher #5 stated: 

“Students received their devices semester 3. At that time, they are busy 

with almost weekly quizzes, term exams and then final exams. It is a 

busy time to get distracted.”. 
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On the other hand, schools described some general observations around the positive 

attitude of students towards attendance and the learning process after getting their 

devices. In addition, some teachers talked about the immediate result of having ICT 

available in all classrooms for all teachers and students since it allowed them to 

move beyond the limitations they had experienced before due to a limited ICT 

infrastructure and lack of resources. They stated that having these resources allowed 

them to plan, prepare, and explain lessons better. However, in consideration of the 

timing, they thought that more positive results would be forthcoming over 

subsequent periods. According to principal #6: 

“Before MBRSLP the school did use ICT however it was individual personal 

efforts and ad-hoc. However, after launching MBRSLP it is the whole 

school. MBRSLP changed the school environment to ICT enhanced learning 

environment for school grade 10 classrooms, teachers, students” 

In all of the discussions with cycle 3 schools, nobody proposed removing or 

stopping ICT usage, even when they talked about issues and challenges; instead, 

they talked about resolving such issues and challenges as well as the need for more 

time, training and support to ensure a more effective use of ICT to better impact on 

learning outcomes. 

In summary, the main emerging themes for the ‘observability’ dimension are 

presented in Figure 5.7. 
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Figure 5.7 Observability: main emerging themes  

 

5.1.7 INN6- Drivers of ICT Diffusion in schools 

The focus of this section is on better understanding the main needs and drivers for 

the diffusion and adoption of ICT innovation in UAE schools from the perspectives 

of the research interviewees. 

To discuss the ‘drivers of ICT diffusion’ with the interviewees, four main drivers 

were identified: 

 Political 

 Educational 

 Economical 

 Social  

In general, the educational drivers were the most frequently discussed, and this was 

demonstrated in the ‘relative advantage’ dimension in Section 5.1.1. In this sense, 

schools talked about the educational benefits arising from using ICT, and how it 
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could help enhance students’ overall educational experience and attainment. 

Interviewees used statements like that of principal #1: 

“ICT is currently a necessity not luxury for schools”. 

 

In addition, principal #5 talked about being in the knowledge economy: 

“ICT open doors for wider access to knowledge”.  

 

According to principal #6:   

 

“ICT is the current age language and students prefer using ICT so we have 

to cope with that”.  

A teacher commented: 

 

“ICT help us develop better content and save time by faster planning for 

lessons and easier communication with students”.  

All of the schools talked about another key driver, which can be considered both a 

political and social driver. In all of the school interviews, the terms ‘smart 

government’, ‘national agenda’, ‘direction of HH Sheikh Mohammed bin Rashid’, 

and ‘UAE Vision 2021’ were used to describe why the schools needed to use ICT. 

All of the schools agreed that ICT is a major development and that schools need to 

cope with, and be an active part of, the developments taking place around them in 

the UAE. The background of the UAE and the national directions toward adopting 

ICT innovation were main drivers for schools to welcome such an initiative so as 

to be able to cope with other public sectors.  

In addition, interviewees believed that without the political support of HH Sheikh 

Mohammed bin Rashid, the acceptance and success could have been much lower. 

This direct political support was seen and a key enabler and driver since the 

programme was launched by HH and named after him. Schools considered 

supporting the MBRSLP programme and adopting ICT innovations as a national 

mandate since smart learning was one of the key sections in the UAE Vision 2021 

National Agenda for Education:  
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“the UAE Vision 2021 National Agenda emphasizes the development of a 

first-rate education system, which will require a complete transformation of 

the current education system and teaching methods. The National Agenda 

aims for all schools, universities and students to be equipped with Smart 

systems and devices as a basis for all teaching methods, projects and 

research” (Vision2021) 

In summary, the main emerging themes from the ‘drivers of ICT diffusion in 

schools’ dimension are presented in Figure 5.8. 

 

 

Figure 5.8 Drivers of ICT diffusion in schools: main emerging themes  

 

 

5.2 Organisational/school dimensions’ findings 

After reviewing the data related to the ‘organisational’ dimension in our case school 

and education sector, a set of themes were identified as depicted in Figure 5.9. For 

each dimension, the data findings will be presented and discussed in the following 

sub-sections.  
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Figure 5.9 Organisational/school: main dimensions   

 

5.2.1 ORG1- School size 

The ‘organisation size’, or in this the ‘case school size’, dimension refers to the 

relationship between organisational size and ICT diffusion and adoption. To discuss 

the school size dimension with the interviewees, the focus was on the following 

aspects: 

 School size in terms of number of students and teachers  

 Roll-out size in terms of the size of each deployment phase by the MBRSLP 

 Size of support in terms of the ratio of the number of support team members to 

beneficiaries for each school 

With regard to school size in terms of the number of students and teachers, Table 

5.1 summarises school size for the seven interviewed schools: 
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Scho

ol #1 

Cyc

le 2 

576 424 44 44 13 468 0.0021 

Scho

ol #2 

Cyc

le 2 

630 428 49 41 12.9 469 0.0021 

Scho

ol #3 

Cyc

le 2 

446 337 31 31 14.4 368 0.0027 

Scho

ol #4 

Cyc

le 2 

1094 826 62 40 16.9 866 0.0011 

Scho

ol #5 

Cyc

le 3 

254 73 22 17 11.5 90 0.011 

Scho

ol #6 

Cyc

le 3 

189 78 14 17 13.5 95 0.010 

Scho

ol #7 

Cyc

le 3 

357 153 25 19 18.7 172 0.0058 

Table 5.1 Summary of school size for the seven interviewed schools 

In terms of roll-out size, the MBRSLP roll-out was based on a phased deployment 

approach, where phase 1 roll-out covered grade seven, phase 2 roll-out covered 

grades eight and nine, and phase three covered grade ten, thus marking the start in 

cycle 3 schools. Table 5.2 summarises the statistics for each roll-out phase.  

Roll-out phase Phase 1 

(academic 

year 2013-14) 

Phase 2 

(academic 

year 2014-15) 

Phase 3 

(academic 

year 2015-15) 

Grand 

total 

Total number 

of schools 

123 22 57 202 

Total number 

of classrooms 

covered  

440 799 520 1,759 

Total number 

students 

covered  

11,548 13,000 10,185 34,733 

Total number 

of teachers  

1,343 2,300 2,750 6,393 
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Total number 

of principals 

123 22 57 202 

Table 5.2 Summary statistics for each roll-out size per phase 

As for the size of support team members and their allocation across schools, during 

phase 1 and phase 2 the support approach was based on one per school. However, 

in phase 3, a new support approach was introduced, where each support team 

member covered seven to eight schools based on the schools’ geographic 

distribution. Table 5.3 summarises the support team member per school ratio and 

Table 5.4 summarises the MBRSLP roll-out phases against geographic distribution.  

 Phase 1 (academic 

year 2013-14) 

Phase 2 (academic 

year 2014-15) 

Phase 3 

(academic year 

2015-15) 

Support team 

members to 

school ratio  
1 1 0.14 

Table 5.3 Summary of support team members per school ratio 

Emirat

e 

Phase 1 

(academic year 

2013-14)  

Phase 2 

(academic year 

2014-15)  

Phase 3 

(academic year 

2015-15)  

Grand total  

Dubai  Schools=24  

Beneficiaries=271

1  

Schools=28  

Beneficiaries=287

0  

Schools=40  

Beneficiaries=240

8  

Schools=40  

Beneficiaries=798

9  

Sharjah  Schools=36  

Beneficiaries=342

6  

Schools=44  

Beneficiaries=465

0  

Schools=59  

Beneficiaries=358

6  

Schools=59  

Beneficiaries=116

62  
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Ajman  Schools=12  

Beneficiaries=144

5  

Schools=14  

Beneficiaries=158

3  

Schools=20  

Beneficiaries=141

1  

Schools=20  

Beneficiaries=443

9  

UAQ  Schools=6  

Beneficiaries=582  

Schools=8  

Beneficiaries=666  

Schools=11  

Beneficiaries=494  

Schools=11  

Beneficiaries=174

2  

RAK  Schools=29  

Beneficiaries=285

9  

Schools=32  

Beneficiaries=323

7  

Schools=45  

Beneficiaries=289

1  

Schools=45  

Beneficiaries=898

7  

Fujaira

h  

Schools=16  

Beneficiaries=183

1  

Schools=19  

Beneficiaries=209

4  

Schools=27  

Beneficiaries=194

1  

Schools=27  

Beneficiaries=586

6 

Table 5.4 MBRSLP Roll-out geographic distribution by Emirates 

Reviewing the above tables, the main observations are as follows: 

 In general, and based on the centralised structure in UAE public schools, all 

schools should be homogenous for those under the scope of the UAE 

Ministry of Education, implying that the same curriculum, exams, school 

structure, hiring of teachers, policies, processes, etc. are all centralised 

through the Ministry with limited freedom and control within schools.  

 Accordingly, the perception from the schools as organisations is consistent 

and homogenous. On the other hand, the MRSLP provision of ICT 

innovation to these schools was also found to be homogenous, where all 

schools received the same ICT resources and services for each roll-out 

programme.  
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 Some school have more students than others, depending on the size of the 

school building and area demographics. For example, few schools outside 

the main cities have more than one cycle within the same school building.  

 The model for adoption team members was one per school for the first two 

years. This did not consider the total number of beneficiaries (which refers 

to the students and school staff covered by the MBRSLP roll-out) per 

school, where some schools had more than 300 students while others had 

less than 100. This resulted in heterogeneity in the support team member to 

beneficiary ratio for the first two years. 

 For phase 3 roll-out, a new support model was introduced, where each 

support team member would cover five to seven schools based on the total 

number of beneficiaries. This new model provided even distribution. 

However, as discussed earlier, schools preferred having one or more 

dedicated support team member(s) per school. 

 When comparing cycle 2 and cycle 3 schools, the provision of ICT resources 

and services was heterogeneous. This is because, for cycle 2, the first two 

deployments, digital content and training, were delivered in appropriate 

time. However, cycle 3 deployment was perceived as late, and there was 

lower support and limited provision, with some elements late or missing, 

such as digital content, a support team member per school, and adoption 

team provision. 

In summary, the main emerging themes from the ‘school size’ dimension are 

presented in Figure 5.10. 
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Figure 5.10 School size dimension: emerging themes  

 

5.2.3 ORG3- Change champion 

A ‘change champion’ can be defined as an individual who performs the task of 

spreading knowledge about new a technological innovation or promotes and 

supports the diffusion and adoption efforts within the organisation. To discuss the 

‘change champion’ dimension with the interviewees, the focus was on identifying 

and better understanding the key individuals who were perceived as the main 

reasons behind successful diffusion and adoption within a school. Within this study 

context, the focus was on the following: 

 Principal as champion 

 Teacher as champion 

 Support team member as champion  

 Adoption team as champion  

 

For each of above, the interviewer attempted to understand their level of ICT 

knowledge, their knowledge of the concept of smart learning and good practice for 

ICT use in educational contexts, how much they support using ICT in schools, the 

specific efforts they have made in these contexts, and the perceptions of others 
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regarding their efforts. For every school, for example, the interviewer investigated 

the concept of ‘change champion’ by asking principals about their role as change 

champions and also if teachers had such a role and vice versa in order to obtain 

different perspectives.  

Principal as champion  

In general, it was clear that all principals generally supported the diffusion of ICT 

innovation in their schools. This was demonstrated during the discussion of ‘relative 

advantages’ in section 5.1.1 and the emergence of the theme of concordance across 

school principals and teachers on the relative advantage of using ICT in schools. 

On the other hand, the third emerging theme was discordance among the school 

principals on how they described the importance and relative advantage of ICT, a 

discordance which related to the different levels of ICT literacy or understanding 

among school principals regarding the concept of smart learning and what good 

practice of ICT use is in an educational context. Some of the principals’ descriptions 

on the value of ICT were limited to the availably of ICT without being able to 

provide any deeper description on the educational applications of ICT in education.  

Principal #1 demonstrated a very good understanding of ICT and the role of ICT in 

supporting an enhanced educational experience. She gave examples of how ICT can 

support faster knowledge transfer in a more interactive way. In addition, she 

described how ICT use in educational contexts can support the development of 

students’ skills and abilities, such as confidence, collaboration, research, and 

presentation. 

In addition, in describing both the smart learning concept and the MBRLSP, she 

was also aware of all the ICT technologies the MBRSLP implemented in schools 

as well as the services provided, which indicated her level of involvement in the 

process in general. With regard to good ICT teacher practice, the principal’s 

descriptions focused on the use of ICT to enhance teaching and learning for 

students. In this sense, principal #1 stated:  

”it is about impacting student’s outcomes and student centric learning”  
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In addition, the principal talked about specific initiatives she had started in order to 

support the implementation and diffusion of ICT in her school: 

“to monitor progress and make sure teachers and students adopt technology 

in the best possible way, I developed customized monitoring and evaluation 

scheme my school. This scheme ensure teacher adopt ICT and maintain 

usage as part of their reporting ongoing process”.   

Moreover, principal #1 started another initiative to increase adoption among 

students and ensure that students took good care of their tablets:  

“for students we linked their behaviour grades to smart learning so they 

take good care of the devices and bring it to lessons ready and fully 

charged…after applying this policy student took more care of the devices 

and classrooms are less disrupted by a student wanting charge their tablet” 

Within the same school, the teachers talked highly about the role of the principal 

and her efforts in spreading smart learning culture and good practice in the school. 

One teacher stated: 

“the principal developed a plan for smart learning in the school based on 

smart school transformation framework were we have regular session and 

workshops to discuss school initiatives and activities in regards to smart 

learning” 

Another teacher mentioned that the principal had assigned her as one of the school’s 

two smart learning coordinators, where they follow and coordinate all activities and 

issues related to smart learning in the school: 

“the principal gave us coordinator role and trained us on smart school 

transformation framework, now we are training other teachers as part of 

our school plan for smart learning” 

Principal #2 was also a good example of good school leadership in driving the 

diffusion and adoption of ICT innovations. According to principal #2, the school 

was involved with the smart learning programme from the first pilot, and since then 
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he had been committed to supporting and driving the effective use of ICT in his 

school. Principal #3 demonstrated a very good understanding and personal interest 

in ICT innovation, indicating that the first robotics lab and club in Dubai had been 

started in his school. On describing the smart learning concept, the principal stated: 

“it is about integrating ICT technologies into education to make it more 

motivating more reachable and student centric” 

Principal #2 also talked about some initiatives he had started in the school to support 

smart learning and the diffusion of ICT innovation. Of the two examples provided, 

the first was related to the engagement and awareness of parents, especially at the 

implementation start-up phase, where they organised meetings with parents to 

explain what smart learning was about, how students would benefit, and how 

parents could help. The second initiative focused on sharing knowledge and 

experience of smart learning with other schools. The principal stated: 

“we did an internal initiative called ‘Al Qafela Altanweria’ were we our 

school teachers visited different school in Dubai and started to share our 

good practices in smart learning and ICT use in education. All schools 

welcomed the idea and our teachers enjoyed sharing with others” 

Principal #3, who was from a cycle 2 school in the city of Ras Al-Khaimah, also 

presented a good example of a smart learning school leader. He presented his 

approach to smart learning through a documented and detailed outline for his 

school’s smart learning strategic plan. This plan included a clear vision and mission 

mapped to the MBRSLP and MoE visions as well as the UAE National Agenda. 

The plan had a clear set of objectives and key performance indicators (KPI’s). In 

addition, the plan included a baseline for the initial state-up of smart learning two 

years ago and its current state, where it included details on students’ levels of ICT, 

teachers’ levels of ICT, main challenges, and main suggestions.  

The principal also presented an annual survey he had developed for smart learning, 

which all students and teachers needed to complete, and which he subsequently used 

to feed into the school’s strategic plan. According to principal #3:  
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“last year and part of survey for students is to ask if they have internet access 

at home which identified 28 students with no internet access at home (for 

several reasons and mainly some parents over protect kids due to certain 

perceptions on internet risks)…so we placed those students under special 

observation…we allocated 5 students under one mentor teacher to support 

them…examples of support included facilitating internet access for them in 

school lab whenever they need….arranging meetings with their parents to 

better explain and rectify any misconceptions….now out of 28 students only 

3 students still don’t have internet access at home”  

In addition, principal #3 also mentioned assigning teachers as smart learning 

champions in his school, where they supported students and other less skilled 

teachers to cope with smart learning practices.  

In regard to cycle 3 school principals as change champions, in general all of them 

were supportive of diffusing ICT innovations and smart learning in their schools, 

as discussed in the ‘technological innovation’ dimension in Section 5.1. In general, 

all cycle 3 principals were at an early stage of implementation and had not had the 

appropriate time to actually experience and report it accordingly. However, all 

principals expressed their commitment to the issues faced so far in addition to 

suggesting improvements and the results they wished to see in the near future.  

Teachers as champion 

For teachers as change champions, three major examples were identified. First was 

the ‘Al Qafela Altanweria’ initiative in school #2, where teachers shared their 

experience with other school teachers. This initiative represents how teachers can 

act as change champions within and beyond their own schools. Another example 

was in school #1, were the principal transferred the knowledge she had gained from 

the professional development programme to two of the teachers, and they stated 

sharing this knowledge with other teachers through a series of workshops. Finally, 

it was noted that many principals assigned a number of school teachers to be change 

champions, and this helped spread smart learning knowledge and support diffusion 

within schools.    



 

 

180 

 

Considering that cycle 3 schools are still at an early stage of implementation, 

teachers had not yet had the appropriate time to actually experience and report 

accordingly. As discussed in the ‘technological innovation’ section, all teachers 

expressed their understanding about the relevant advantage of using ICT for 

teaching and learning. 

Support team member as a champion  

The support team is a specialised MBRSLP team outsourced from Hewett-Packard 

(HP) to carry the role of initial adoption and technical support in schools. In general, 

all schools considered support team members (for the first two years, they were 

called the ‘adoption team’) as champions in driving diffusion and higher adoption 

among teachers and students. A support team member was permanently assigned to 

each school for the first two years, where they helped in the adoption of the ICT 

resources by providing technical knowledge, handling all technical issues, and 

acting as the main point of contact for any smart learning related matters.  

According to principal #1: 

“MBRSLP provided full support to schools to enter into this transformation 

from technology provision, teachers training, dedicated fulltime on school 

support (hp adoption), ongoing weekly educational support (ITworx), and 

ongoing reports on school progress among other schools. All these created 

motivation and push for schools to effectively adopt change and engage with 

ICT and MBRSLP”. 

School #1 teachers considered the support team members as one of the key success 

factors: 

“The technical support / adoption team helped us overcome many 

challenges especially during the early stages of deployment” 

Principal #2 stated: 

“support team member supported us planning and conducting all activities 

and initiatives related to smart learning, they were of great help” 
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Principal # 4 stated: 

“Support team member helped the school in managing all technical issues 

and also other initiatives such as engagement with parents and doing a 

competition to promote ICT use” 

A school #3 teacher stated: 

“the support team members listen to us and tool out suggestions and 

complains to MBRSLP” 

On the other hand, all of the schools were dissatisfied when the support team 

members’ role changed to support multiple schools instead of one. They noted that 

this negatively affected the schools as it was too much of a load to bear and they 

could not effectively meet the schools’ needs. According to principal #4: 

“first two years the support team member actively assisted the school in 

adoption and ICT and overcome technical issues, however for third year 

under the new approach were he support five schools they don’t have time 

for us….reporting and resolving technical issues takes much more time… 

we know they are doing their best but they are very busy”  

Since implementation started in the third year for cycle 3 schools, the support team 

approach was based on the new approach of one support member for every five 

schools. The discussions with cycle 3 schools on support team members were 

generic as they did not engage with them for a long time, and for them the scope of 

the support team was restricted to IT technical support. Cycle 3 schools stated that 

they expected to have a permanent support team per school, similar to what they 

saw in cycle 2 over the previous two years. In addition, the delays from the support 

team in attending to technical issues they raised were noted as they had been given 

too many schools to be able to handle all of them effectively. According to a school 

#6 teacher: 
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“One technical support member for seven schools is too much and she is 

doing her best to support us…we only have three classrooms here…imagine 

if it is full school!! We need at least one full time technical support” 

Adoption team member as a champion 

The adoption team is a specialised MBRSLP team outsourced from the ITworx 

Company, which is the same company that developed the Learning Management 

System (LMS) for the MBRSLP. This team visits schools once a week to support 

the adoption of ICT for educational purposes, and also supports the adoption of the 

LMS. In general, all schools considered the adoption team as very important in 

enabling them to use the LMS portal and mapping it to daily school practice. In 

addition, the adoption team assisted schools in using the provided educational 

solutions, such as the authoring and classroom management tools as well as the 

services provided on the LMS portal.  

In addition, school principals recognised the adoption team’s role in helping them 

set targets for teachers and get ongoing reports on the teachers and schools’ progress 

compared to other schools in the city. According to principal #2: 

“adoption team (itworx weekly visit) …was very beneficial to me as 

principal …I was aware of what is happening and what my teachers are 

doing at school level and also compared to other schools. They gave us 

report on usage, targets given for each teacher and teachers progress with 

change and adoption of ICT” 

On the other hand, school #2 teachers expressed a different view on the adoption 

team member they had. They agreed that he helped them better understand and use 

the LMS system and the other applications, but they complained that he was over-

instructing teachers toward a higher use of the company’s solutions even when there 

were other options. According to one teacher: 

“the challenge was we are being pushed by the adoption team from this 

company (ITworx) to do more activities on their application to show high 

usage of their app even if it is not adding value to teaching and learning” 
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This observation was noted and discussed in interviews with other schools, but the 

perceptions were not the same. Other schools thought their adoption teams were 

very cooperative and helped them to drive adoption by proposing new ideas, such 

as competitions and introducing new concepts such as flip-classrooms. According 

to a school #4 teacher: 

“Adoption team in using the LMS and also to start initiatives to encourage 

ICT use among students like competitions and flip-classroom concept” 

As for cycle 3 schools, they had been told that adoption team members would start 

supporting their schools once the implementation for cycle 3 was complete.  

In summary, the main emerging themes from the ‘change champion’ dimension are 

presented in Figure 5.11. 
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Figure 5.11 Change champion dimension: emerging themes 

5.2.3 ORG4- Centralisation  

‘Centralisation’ refers to the degree to which power and control in a system are 

concentrated in the hands of relatively few individuals in an organisation. The 

organisational level of centralisation and decision making in organisations is an 

important element in understanding the level of organisational innovativeness. At 

the school level, the focus was on understanding the schools’ perceptions of the 

levels of power across schools, education zones, the Ministry of Education, and the 

MBRSLP in relation to ICT innovation diffusion.  
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To discuss the centralisation dimension with the interviewees, the focus was on the 

following aspects: 

 Centralised: all decisions and power are with the MoE or the MBRSLP 

 Decentralised: all decisions and power are with the schools 

 Hybrid: decisions, power, and authority are distributed between the school 

and the MoE or MBRSLP 

In general, there was concordance across schools that public schools in the UAE 

have very limited power and authority, including with matters related to ICT 

innovations diffusion. Adoption decisions and the authority for innovation 

decisions rest with top management at the MoE, and therefore decisions to diffuse 

ICT across public schools are made at the governmental level and schools are 

expected to cooperate and comply.  

According to principal #4: 

“all decisions are done by MoE and we only have limited authority on some 

operational matters” 

Principal #1 described a similar view to principal #4, and added: 

“I believe if we had more authority we could have done much better if we 

had more authority we could have done much better” 

Principal #2 stated: 

“all decisions are centralized with MoE and schools has limited 

authority…we mainly do reporting to education zones and ministry” 

On the other hand, most of the schools could not differentiate clearly between the 

MBRSLP and the MoE with regard to the smart learning initiative. This was more 

valid with cycle 3 schools. According to principal #6: 
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“schools have limited authority, we just execute and report to MoE, though 

I am not sure what is done by MBRSLP and what is done by MoE in relation 

to smart learning” 

In summary, the main emerging themes from the ‘centralisation’ dimension are 

presented in Figure 5.12.

 

Figure 5.12 Centralisation dimension: emerging themes 

 

5.2.4 ORG5- Importance of school needs 

The ‘importance of school needs’ dimension focuses on how much the schools as 

main adopters of the diffused ICT innovations are involved in the process of 

diffusion. To discuss the importance of the ‘school needs dimension’ with the 

interviewees, the focus was on following aspects: 

 Schools are aware, consulted, involved, or not involved in the ICT diffusion 

process  

 How are the schools’ needs and requirements attained?    

 How often are the schools’ needs and requirements supported and satisfied?  

 Schools’ needs and requirements go through clear channels of communication 

and engagement 
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In general, cycle 2 schools’ views on their involvement mainly related to the 

implementation phase, and they mentioned not being involved in the technology 

design and selection. On the other hand, they were informed about the 

implementation plan for their schools, and they were involved in the processes of 

selecting server room locations, getting parents’ approval to hand devices to their 

kids, and giving final approval for handing out the student devices by stating that 

the school and teachers were ready and signing a formal letter. According to 

principal #3: 

“first year was very fast implementation, we were involved in few things like 

getting parents to sign acceptable use policy, assigning location to build 

server room….we were not involved in selecting the devices, applications 

or any of the provided technologies”  

On the other hand, principal #1, whose school was part of the pilot phase, 

experienced higher involvement: 

“at the early stages especially pilot stages there was very strong support, 

care and engagement from MBRSLP and MoE senior management…they 

visited the school many times, they set with us and listen to our suggestions 

and feedback”  

School #2 teachers also described their experience of involvement during the pilot 

phase: 

“during pilot phase schools was involved-in the whole process and all our 

suggestion listened to” 

“we were involved in devices testing, we were asked about our comments, 

suggestions, and ideas to make it better” 

For cycle 3 schools, there was concordance among the schools that they were not 

involved in the technology design and selection. The same was true for the 

implementation phase since it was delayed and perceived as below expectations, as 
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discussed in the ‘complexity’ and ‘compatibility’ dimensions in Sections 5.1.3 and 

5.1.4.  

On the level of responsiveness to school needs, all cycle 2 schools perceived a 

higher level of responsiveness during the first two years, which then dropped during 

the third year. This was related to the new support approach, where schools no 

longer had dedicated support team members, as discussed in Section 5.2.2.  

With regard to the channels of communication and engagement to communicate 

school needs, there was concordance across all schools that their formal channels 

were the support and adoption team members. Schools indicated not having direct 

formal access channels to the MBRSLP management, and they were not sure who 

was responsible for the MBRSLP or the smart learning agenda at the MoE and the 

education zone. 

According to principal #1: 

 was no formal channel beyond support team member, I was lucky to have 

personal relations allowing me direct access to MBRSLP and raise any 

issues or suggestion” 

Principal #2 commented on a lack of clear formal channels of communication and 

engagement: 

“There is no clear formal channel beyond adoption (ITworx) and support 

team (HP),we don’t often engage with MBRSLP team and more engagement 

is critical for us” 

In addition, all schools indicated that they were not sure about the roles of each of 

the management teams they reported to in regard to smart learning, including the 

MoE, the education zone, and cluster managers. Schools described this lack of 

clarity as making them feel there was no alignment between these areas and the 

MBRSLP with regard to the smart learning agenda. According to principal #7: 
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“regarding smart learning initiatives, we are not sure what is the role of 

MBRSLP, MoE, education zone, and even the new cluster managers…I feel 

there is not alignment between them which is not good” 

In summary, the main emerging themes from the ‘importance of school needs’ 

dimension are presented in Figure 5.13. 

 

Figure 5.13 Importance of school needs dimension: emerging themes 

5.2.5 ORG6- Reinvention 

‘Reinvention’ is a process in which adopters modify an innovation to fit their local 

implementation settings. To discuss the ‘reinvention’ dimension with the 

interviewees, the focus was on the following aspects across schools: 

 The degree to which the provided ICT innovations were modified or 

developed as they were diffused over the implementation period 

 Any organisational changes that took place to support innovation diffusion 

and adoption 

The development of the provided ICT innovations from the pilot phase to the first 

roll-out phase was perceived to be a major development, where the MBRSLP added 

several elements and ensured higher integration among them. A school #2 teacher 

stated: 
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“there were major improvements compared to pilot phase implementation, 

we had new application such as classroom management software and the 

smart learning portal” 

As for the degree of developments from the first year and second year to the third 

year, cycle 2 schools’ perceptions were that not much change had taken place with 

regard to the MBRSLP provision; the list of changes and additions included 

changing the brand of computers devices and smart-boards, updating the version of 

software, and changing the support and adoption model (which was not welcomed). 

For principals, the main changes were taking part in the professional development 

programme and getting the Smart School Transformation Framework, which was 

perceived very positively (as discussed earlier).  

As for organisational changes, some principals mentioned making some changes in 

their schools to accommodate the smart learning requirements, such as assigning 

one or more teachers to be smart learning champions or coordinators of the school 

and new policies to support better smart technology adoption and use. For example, 

in school #1, use and taking care of the devices were linked to grades for student 

behaviour, in school #2, the Whatsapp application was adopted to create a chat 

group in order to communicate with parents, and in school #4, competitions 

amongst students and teachers were created to develop digital content.  

In summary, the main emerging themes of the ‘reinvention’ dimension are 

presented in Figure 5.14. 
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Figure 5.14 Reinvention dimension: emerging themes 

5.3 Environmental dimensions’ findings 

After reviewing the data related to the ‘environmental dimension’ across the 

interviewed schools, a set of themes were identified as depicted in Figure 5.15. The 

data findings for each dimension will be presented and discussed in the following 

sub-sections.  
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Figure 5.15 Environmental dimensions   

 

5.3.1 ENV1- Government support  

In general, ‘government support’ refers to the government initiatives and policies 

to promote IT adoption and use. To discuss the ‘government support’ dimension 

with the interviewees, the focus was on the following aspects: 

 Extent of government support 

 Extent of commitment of resource and support from top management  

 Extent of government pressure in driving ICT implementation in schools 

In general, all interviewees perceived the government as providing a high level of 

support and as an actual driver for ICT diffusion in the school sector in particular, 

and across all other sectors in general, as discussed in the ‘main drivers of ICT 

diffusion in schools’ dimension in Section 5.1.7 and the ‘compatibility’ dimension 

in Section 5.1.4. The level of support for resources is undoubtable since all 

resources and services were provided to schools at no cost, as discussed in the ‘cost’ 

dimension in Section 5.1.2.  
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As for the extent of government pressure to drive ICT diffusion in schools, all 

schools agreed that the government and political support were the main drivers 

behind launching this initiative (as discussed in section 5.1.7). The interviewees 

stated that smart learning was part of the UAE Vision 2021 National Agenda for 

Education, and also the program was named after HH Sheikh Mohammed Bin 

Rashid, which demonstrated the level of support as well as a level of pressure to 

make it happen. According to principal #2:  

“ICT is already spread among people in UAE through mobile phones and 

so on….On the other hand, ICT help easier access to information and 

knowledge….before we were eager to see this happening, in past we had 

individual efforts with limited scope but now we have full support and 

resources for all” 

In addition, a teacher stated:  

“it is H.H. Sheikh Mohammed bin Rashid initiative and adopting smart 

learning is part of UAE vision 2021 and government directions toward 

smart government which we believe in and are committed to” 

Principal #2 stated: 

“naming the initiative under H.H. Sheikh Mohammed bin Rashid was a very 

clear message of support and had a direct impact in increasing adoption, 

cooperation from all parties to support the initiative and also it helped 

reducing negative criticism" 

In summary, the main emerging themes for the ‘government support’ dimension are 

presented in Figure 5.16. 
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Figure 5.16 Government support dimension: emerging themes 

 

5.3.2 ENV2- Competition with other public sectors 

‘Competition with other public sectors’ in the UAE was perceived as an important 

dimension related to the diffusion and adoption of ICT innovation. In general, 

schools’ perceptions of this topic were that before the MBRSLP, they were behind, 

and after the MBRSLP launch, they feel they are now coping with it.  

According to principal #3: 

“after MBRSLP launched we feel we are now coping with smart government” 

Principal #7 stated: 

“MBRSLP changed the school environment to ICT enhanced learning 

environment for our school grade 10 classrooms, teachers, students …. 

MBRSLP help prepare students for university and for the future job” 

In addition, school #4 principal stated: 

“schools need to cope with these developments in the smart government… 

Technology should be embedded in educational experience…it should be 

linked to smart government… no office, no paper and can work from 

anywhere any time on smart phones” 
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A teacher from school #5 stated: 

“it is H.H. Mohammed bin Rashid initiative and adopting smart learning is 

part of UAE vision 2021 and government directions toward smart 

government which we believe in and are committed to” 

In summary, the main emerging themes for competition with other public sector 

dimension are presented in Figure (5.17) 

 

Figure 5.17 Competition with other public sectors dimension: emerging themes 

5.3.3 ENV3- Vendor support 

‘Vendor support’ refers to the role of support by, and the relationship with, vendors 

and service providers involved in the ICT innovation diffusion. To discuss the 

‘vendor support’ dimension with the interviewees, the focus was on the following 

aspects: 

 Level of involvement 

 Phases of involvement  

 Extent of relationship  

 Level of readiness 
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 Level of satisfaction  

In general, schools were not aware of the details in terms of the relationship with 

vendors of the ICT innovation diffusion as all operations related to vendors were 

taking care of by the MBRSLP or the MoE. On the other hand, schools knew that 

the support team members were outsourced from the company Hewlett-Packard, 

and that the LMS adoption team members were outsourced from the company 

ITworx. Perceptions on the support and adoption teams were discussed in Section 

5.4.2. A teacher from school #2 talked about the vendors: 

“the challenge in dealing with the MBRSLP partners(vendors) is that 

companies have personal organisational interests ... and this is why we need 

clear channels to engage directly with MBRSLP whenever needed” 

In summary, the main emerging themes for the ‘vendor support’ dimension are 

presented in Figure 5.18. 



 

 

197 

 

 
 

Figure 5.18 Vendor support dimension: emerging themes 

 

5.3.4 ENV4- Cultural aspects  

‘Cultural aspects’ refer to common patterns of thinking, feeling, and potential action 

shared among members of a social environment. To discuss the ‘cultural aspects’ 

dimension within this research context, the focus was on the following aspects: 

 The UAE school context 

 Parents and ICT use for learning 
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 UAE culture towards ICT use 

With regard to the UAE school context, principals mostly discussed the previous 

state of ICT in schools and its current state after the MBRSLP. In addition, 

principals talked about teachers’ low levels of ICT literacy and that students were 

ahead of teachers in this respect. According to principal #2, there were teachers who 

did not understand ICT and did not want to use it, and such teachers faced 

difficulties in smart learning schools. 

 Principal #1 stated:  

“some new teachers joined the school recently and they could not continue 

and had to go to another school (different cycle) because they could/did 

want to not use technology and students could not deal with them.” 

Principal #7 stated: 

“students skills are ahead of teachers skills….my view on dealing with this 

is by encouraging students to help in preparing lessons …. Also I asked good 

teachers to train less ICT skilled teachers so they become better… we also 

arranged to do extra in-school sessions with the help of MBRSLP adoption 

team member” 

On the other hand, schools talked about the major changes that had taken place over 

the past two years, including MoE structure, educational zone role, and a complete 

change for core elements of the educational experience, such as the curriculum, 

assessment, structure of school, and teachers’ timing schedule. Schools described 

these changes as considerable and as adding a huge pressure on schools and teachers 

as they needed to cope with this transition period of instability and change. 

According to school #6 teachers: 

“we have full new heavy curriculum that we need to absorb then teach, this 

needs time we just got the new books with the start of academic year” 

In addition, according to principal #6: 
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“this we have a new organisational structure were schools report to and 

role called ‘cluster manager’ for all school related matters…cluster 

managers are new and until know they are not sure of their roles and 

responsibilities…they also have too much pressure to handle” 

On the other hand, schools talked about the pressure specifically from the private 

school sector in the UAE, which was perceived as an interesting cultural element to 

highlight in relation to the diffusion and adoption of ICT innovation within schools. 

As discussed in the UAE background in Chapter 1, private schools in the UAE 

compose around 50% of total schools, and the general perception in UAE culture is 

that private schools are better than public schools. The introduction of the MBRSLP 

programme had a positive impact on improving public perceptions about public 

schools, and in some cases parents started to transfer their children from private to 

public schools after finding out that public schools were now smart learning 

schools. 

 According to principal #4: 

“after launching MBRSLP some parents started to move their kids to public 

school…they see the positive change taking place and resources provided 

which are not provided in private schools which they pay a lot for” 

Principal #3 stated: 

” now we have resources much better than many advanced private schools” 

With regard to engagement with parents on ICT use, schools mentioned that all 

parents had to sign an acceptable-use policy for each child so they could get their 

device from the MBRSLP. The form had general information about the MBRSLP, 

the purpose of providing tablets to the student, and a list of terms for acceptable use 

and responsibilities. On the other hand, all schools described the need for more 

support in engagement with parents with regard to ICT use as they faced some 

challenges with a few parents who had negative perceptions about giving devices 

to their children or providing internet access for them at home. According to 

principal #2: 
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“We need more alignment and coordination …for example we faced challenges in 

dealing parents and making them aware …there was no clear message or decision 

on book versus tablet …this made big challenge to schools as parents thought there 

kids are plying not studying on using tablets and were not sure how to monitor this 

….this caused confusion …we needed clear plan and direction from MBRSLP or 

MoE” 

In addition, principal #1 stated: 

“On interacting with parents, it is a very important part and as for MBRLSP at the 

beginning parents were refusing and resisting providing internet access for their 

kids especially girls, this was from their worry on the negative sides of internet.  

The school with the support of MBRSLP adoption team managed to do awareness 

for parents which in return changed their minds to be supportive as they 

understood the controls in place to safeguard the students.” 

 Moreover, principal #3 stated:  

“There was no dedicated point of contact from MBRSLP or MoE to follow 

with and communicate with parents on their queries and explain to them 

purpose of devices and different roles and responsibilities in this 

regard…MBRSLP relied on schools to do this, but we cannot do everything 

we need support and guidance” 

With regard to UAE culture toward ICT use, and as discussed in the UAE 

background in Chapter 1, there is a strong general movement towards using the 

latest ICT innovations across the UAE, and this is true for the general population, 

the public sector, and for private companies. Schools were aware of this, and that is 

why it was perceived as one of the main drivers for ICT diffusion in UAE schools, 

as discussed in Sections 5.1.4 and 5.1.7.  

In summary, the main emerging themes for the ‘cultural aspects’ dimension are 

presented in Figure 5.19. 
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Figure 5.19 Cultural aspects dimension: emerging themes  
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5.3.5 ENV5- Resistance to change 

‘Resistance to change’ refers to the degree of resistance in regard to ICT innovation 

diffusion in schools. The focus was on the main challenges schools faced that 

resulted in resistance and negatively affected effective diffusion. To discuss the 

‘resistance to change’ dimension, the researcher asked interviewees to share their 

views on the main challenges and to give examples of resistance as well as 

suggestions to sustain adoption. 

In general, all school principals and teachers had a positive attitude toward the 

adoption and diffusion of ICT innovation provided by the MBRSPL program, as 

discussed in the ‘relative advantage’, ‘compatibility’ and ‘drivers for diffusion of 

ICT in schools’ in Sections 5.4.1, 5.4.4, and 5.4.7. However, the challenges 

stemmed from the schools’ interest in an enhanced experience towards the effective 

diffusion of ICT innovation.   

Cycle 2 findings  

Cycle 2 schools discussed the resistance and challenges faced over the different 

phases of deployment. At the initial roll-out phase, there was some resistance, 

especially from elder teachers or less ICT-literate teachers, which was overcome 

with time and the necessary support. According to principal #4: 

“First year there was some resistance by some elder teachers who don’t 

know ICT however by time and support given to them they changed” 

Principal #1 stated: 

“At first teachers needed some time to get used to new devices and systems, 

but by time and the provided support they managed to get used to it” 

Another challenge was the speed of deployment, where schools were not certain 

what was happening and what their role was. However, as the schools clarified, this 

was fixed over time. According to principal #1 
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“at the beginning the vision was not clear to us, even what is our role in 

smart learning. Also I believe it was not clear at both MoE level and local 

education zones level. By time it got clear now to at school level.”  

Principal # 4 stated: 

“Without any introductions it was very quick deployment …we were 

surprised all cycle 2 school were being transformed to smart schools…it 

was very quick ….by time we got more engagement and support from 

MBRSLP” 

On the other hand, schools mentioned resistance from parents, especially for female 

schools. According to principal #1: 

“at the beginning parents were refusing and resisting providing internet access for 

their kids especially girls, this was from their worry on the negative sides of 

internet.  The school with the support of MBRSLP adoption team managed to do 

awareness for parents which in return changed their minds to be supportive as they 

understood the controls in place to safeguard the students”. 

In addition, cycle 2 school principals talked about the principals’ training being 

delayed, and they felt they were a little ignored during the first phase as there was 

no dedicated training for them, and they received their devices later. According to 

principal #4: 

“Principals were forgotten… we got devices and training end of the first 

year…this was too late… we were embarrassed because we are not coping 

with smart learning and don’t know what teachers are doing” 

In addition, principal #1 stated: 

“There was no dedicated training to school principals at the initial stage 

only teachers” 

After the first year, cycle 2 schools got more accustomed to the ICT, where their 

focus moved from initial ICT acceptance and use to more advanced use, and the 
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challenges then related to how to best make use of ICT and sustain the usage. 

Descriptions of challenges related to the following: how to get better technical 

support, extra applications, more integration with the curriculum, and the need for 

more specialised training. According to principal #4: 

“First year there was more acceptance and more adoption and energy 

because we had more support from MBRSLP…however it notably reduced 

once deployment delayed and adoption team members removed to be only 

once a week” 

Principal #1 stated: 

“We need Coordination with curriculum to get interactive digital 

curriculum on time…as for Training for teachers…first year training was 

full week now compressed to 3 days and no on site adoption to help teachers 

with ICT knowledge….also we need more alignment between MBRSLP and 

MOE in SIS, curriculum ,school operations, training” 

School #1 teachers mentioned similar challenges to principal #1: 

“we need more digital content and also more educational applications” 

Principal #2 talked about the technical issues, focusing on the delay in fixing 

damaged devices: 

“we faced technical challenges with devices and connectivity…for devices 

we expected devices damages especially with kids….the devices of the 

second roll-out we faced many technical problems and maintenance and 

fixing was always late and in some cases students stayed without devices for 

more than 2 month. There is a need for quick process to fix technical 

problems as it is having large negative impact on student’s adoption and 

sometimes causing frustration” 

School #2 teachers agreed with the principal and talked more specifically about the 

classroom experience and the specific applications and features they needed. On the 

main challenges, a teacher stated: 
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“the curriculum shall cope with these developments ...also the time is not 

enough to teach with ICT …we need to consider that every teacher has his 

own way to deliver and class... teachers need more freedom to use different 

apps and be creative” 

Another teacher talked about the need for alignment between the MBRSLP and the 

MoE systems to save time and cope with smart government: 

“there is high pressure on teachers .... we had to do things twice on MBRSLP 

system and MoE system .... electronic and paper based...waste of time 

...seems there is no alignment and we suffer” 

Another teacher talked about letting books go: 

“Ta no need for books anymore ... tablets and smart boards are more than 

enough” 

Principal #3 talked about the need to embed smart learning into school planning, 

accreditation, and evaluation so that schools are driven to adopt and maintain 

adoption: 

“There is no link to school assessment and evaluation so adoption of smart 

learning will be much faster and sustainable”   

As for the third roll-out, most of cycle 2 school’s challenges remained that same, 

with the addition of some extra challenges due to the major transformations taking 

place across the public education sector in the UAE. In general, because of these 

changes, there were adjustments in deployment, extended implementation delays, 

new roles and responsibilities, and extra pressure on schools to cope with the new 

curriculum and requirements. According to principal #1: 

“last period witnessed many changes at different levels impacting all 

educational sectors…. it was like a tsunami…. change is always challenging 

and I see many positive aspects from these changes in curriculum and 

school operations which smart learning must cope with or smart learning 

can really add value to…for example new jobs and functions created such 
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as health and safety, school services, nursing, and canteen…. I think ICT 

can add a lot to these areas and make our schools really smart …” 

A teacher from school #2 stated: 

“the issue is that now some students don't use tablets or do not bring it to 

school every day.... this happen especially after new curriculum change and 

MBRSLP or MoE did not provide new digital content” 

School principal #4 talked about the changes and the delay in distributing devices 

to grade 7 students: 

” Grade 7 did not get devices …. This caused shock for students as they were 

promised they will get them in G7…over semester one we continued to 

assure they will get it…but they did not…we did not know to handle the 

students or parents…. teachers were also less interested as they were not 

sure what is the plan forward” 

Principal #4 also talked about the technical issues and reduced support which came 

with the new approach, as discussed earlier.  

“The internet connection quality was a major critical issue as it caused 

rejection for ICT …. connection dropping disrupting class lessons… 

teachers not able to reliably connect online to do normal activities caused 

disconfirm and ICT felt to be a barrier…. The only connection working is in 

principal office and this is not acceptable …The technical support team 

reduce … one visit per week where in past we had full time in school” 

Cycle 3 findings 

In general, and as discussed earlier in the ‘complexity’ dimension in Section 5.1.3, 

cycle 3 schools did not have the appropriate time to use the provided ICT 

innovations. However, from the discussions, it appears that cycle 3 school’s 

resistance to change and challenges resulted from the complexities surrounding the 

implementation delays and limitations. It is clear that cycle 3 schools were not 

resisting the adoption of ICT in their schools, they were eager to do that, but they 
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wanted it to be done properly and they wanted to have the appropriate time and 

support to do so.  

As highlighted earlier, cycle 3 schools had higher ICT skills when compared with 

cycle 2 schools at the start of implementation three years ago. For this reason, they 

had higher expectations and the implementation was perceived to be below 

expectations due to the timing and limitations in content, training, and support, 

particularly when compared with what had been provided in cycle 2 deployment. 

On the other hand, the major challenge cycle 3 faced was related to the fundamental 

changes taking place across the school structure and the new mandatory 

requirements they had to cope with.  

In summary, the main emerging themes for the ‘resistance to change’ dimension are 

presented in Figure 5.20. 
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Figure 5.20 Resistance to change dimension: emerging themes  

5.4 ICT Acceptance dimensions  
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After reviewing the data related to the ‘technology acceptance’ construct, a set of 

four key themes were identified, as depicted in Figure 5.21. The data findings for 

each dimension will be presented and discussed in the following sub-sections  

 

Figure 5.21 Technology acceptance dimensions   

5.4.1 TA1- Performance Expectancy  

Performance expectancy refers to the degree to which an individual believes that 

using the system will help him or her to attain gains in job performance as an 

educator. In the interviews, participants were asked to share their experiences with 

the MBRSLP initiative and their views on the performance expectancy with regard 

to the use of ICT innovations provided and implemented in their schools. The 

researcher used different terms to facilitate a better understanding from participants, 

including: 

 Enables me to accomplish tasks more quickly 

 Improves my job performance 

 Increases my productivity 

 Enhances my effectiveness on the job 

 Makes it easier to do my job 

 The provided ICT is useful for my job  

 Using ICT assists in my job as a teacher 

Cycle2 findings  
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In general, cycle 2 schools had a high degree of belief that using ICT in an 

educational context would help them achieve higher gains in their jobs as educators. 

This was clear from the discussions on ‘relative advantage’ (Section 5.4.1), 

‘compatibility’ (Section 5.4.4), and ‘drivers of ICT diffusion in schools’ (Section 

5.4.7). Both teachers and principals believed that embedding ICT in education is a 

necessity and that the education sector must cope with technological developments 

in order to attract students’ attention and prepare them for the future. In addition, 

teachers believed that using ICT enabled an increase in the quality of their lessons, 

easier planning, faster preparation, and more student engagement.  

As for principals, they believed that ICT helped to track school operations better. 

However, teachers believed that more could be done at school management level 

using ICT. Some of the main quotes relating to performance expectancy for cycle 2 

schools are as follows: 

On the main drivers for using ICT in education, principal #1 stated: 

“in a technology driven age, education need to cope with the century 

developments. Also this is UAE national direction and we need to cope with 

it in preparing next generation” 

Principal #1 also talked about the use of ICT as a necessity for education: 

“ICT is currently a necessity not luxury for schools”. 

Moreover, Principal #1 talked about the benefits of using ICT in education: 

“ICT use in education can support building student’s skills such as 

confidence, research, presentation, and collaboration. In addition, ICT 

allow students to widen their knowledge resources and learning 

opportunities”   

A teacher from school #1 stated: 

“ICT play important role in better delivery of class lessons to students … it 

makes lesson delivery faster than usual classroom, better students 
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engagement and enable us as teachers to make better impact on students 

learning and outcomes” 

Principal #2 talked about the importance of ICT in education: 

“education need to adopt ICT …. knowledge is changing at this age and it 

is everywhere and technology allow students or teachers to reach this 

knowledge. Technology widen student learning options and make learning 

in their hand” 

In addition, he gave an example of teachers who could not cope with such changes 

and had to leave: 

“some new teachers joined the school recently and they could not continue 

and had to go to another school (different cycle) because they could/did 

want to not use technology and students could not deal with them” 

Principal #3 strongly believed that using ICT enables principals and teachers to do 

their jobs as educators better: 

“this is the way forward….as it is part of national agenda and new 

generation language …. I believe teachers need to cope with this otherwise 

student’s will no longer be interested” 

A teacher from school #3 stated: 

“using ICT allowed me to collaborate easier with my students and also with 

other teachers…this saves a lot of time and effort” 

Principal #4 stated: 

“ICT in lessons make it more accepted for students…students already living 

in digital world”. 

Cycle 3 findings  
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In general, although cycle 3 schools had many challenges in their implementation, 

their view was that they still believed that using ICT in education would help them 

achieve higher gains in their job performance as educators. This was clear from the 

discussions on ‘relative advantage’ (Section 5.4.1), ‘compatibility’ (Section 5.4.4), 

and ‘drivers of ICT diffusion in schools’ (Section 5.4.7). Both teachers and 

principals believed that embedding ICT in education is a necessity and that the 

education sector must cope with technological developments. In addition, they 

believed that the MBRSLP enabled their schools with the needed ICT resources, 

particularly when compared with the limited and ad-hoc use in the past. However, 

all of them agreed that more time and support was vital to making this happen.   

In summary, the main emerging themes for the ‘performance expectancy’ 

dimension are presented in Figure 5.22. 

 

Figure 5.22 Performance expectancy dimension: emerging themes 

5.4.2 TA2- Effort Expectancy  

‘Effort expectancy’ refers to the degree of ease associated with the use of the 

innovation for teaching and learning. In the interviews, participants were asked to 

share their experience with the MBRSLP initiative and their views on the effort 

expectancy in regard to the use of ICT innovations provided and implemented in 
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their schools. The researcher used different terms to facilitate a better understanding 

from participants, including: 

 The ICT or system ease of use  

 The ICT or system is complicated to understand and takes time to learn 

 Using ICT for teaching and learning is easy or complicated 

In general, the ‘effort expectancy’ was discussed in the ‘complexity’ dimension in 

Section 5.1.3, where the two main emerging themes were:  

 Cycle 2 faced less difficulty due to a higher level of support and effective 

implementation.  

 Cycle 3 faced greater difficulty due to a lower level of support and issues 

surrounding implementation. 

In addition, two other emerging themes were identified:  

 Cycle 3 had a lower ‘effort expectancy’, though in reality they had a higher 

‘complexity’ as deployment was below their expectations.  

 Cycle 2 had a lower ‘effort expectancy’ for the second and third year as they 

had higher expectations for development of the provision to go beyond basic 

ICT use. However, the major transformations which took place in the 

education sector changed this.  

In summary, the main emerging themes for the ‘effort expectancy’ dimension are 

presented in Figure 5.23. 



 

 

214 

 

 

Figure 5.23 Effort expectancy dimension: emerging themes 

5.4.3 TA3- Social Influence  

‘Social influence’ refers to the degree to which an individual feels social pressure 

to use the provided ICT innovations. In the interviews, participants were asked to 

share their experiences of the MBRSLP initiative and their views on the ‘social 

influence’ with regard to the use of ICT innovations. The researcher used different 

terms to facilitate a better understanding from participants, including: 

 People who influence my behaviour think that I should use the system 

 Senior management from the education sector and government were 

supportive and promoted the use of ICT 

 People who are important to me think that I should use the system 

 The surrounding cultural attitudes and community influence the use of ICT 

 The proportion of co-workers who use ICT 

 Using ICT perceived to enhance social image or status in the social system 
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Different elements related to the ‘cultural aspects’ dimension were discussed in the 

‘compatibility’ (Section 5.4.4), ‘drivers of ICT diffusion in schools’ (Section 5.4.7), 

‘change champion as principal’ (Section 5.5.2), ‘government support’ (Section 

5.6.1) and ‘cultural aspects’ (Section 5.6.4) dimensions. 

In general, management and government support in promoting the use of ICT was 

perceived as a major driver and facilitator to diffuse ICT in education. All 

interviewees stated that the UAE Vision 2021 National Agenda was a key driver 

since using ICT innovations in education was a key pillar of the Agenda. In addition, 

government launching specific initiatives, such as smart government, innovation 

year, and the government excellence award where ICT was a key pillar, had a high 

influence across the culture in using the latest ICT innovations. In addition, all 

schools perceived using ICT as a necessity in education, which demonstrated 

cultural change and how it influences others to use ICT. Schools demonstrated 

cultural pressure in the following statements:  

“ICT is the current language with students” 

“ICT is everywhere in our life today we need to cope with” 

“in UAE the government is smart, all services done using mobile phone, 

everybody has access to smart technologies, it is a reality” 

In certain schools, some new teachers who did not have appropriate ICT skills and 

did not want to cope with it had to leave to go to other schools because the school 

culture perceived them at a lower level of readiness to teach in a smart learning 

school.  

In summary, the main emerging themes for the ‘social influence’ dimension are 

presented in Figure 5.24. 
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Figure 5.24 Social Influence dimension: emerging themes 

5.4.4 TA4- Facilitating Conditions 

‘Facilitating conditions’ refer to the degree to which an individual believes that his 

or her organisation is supporting the change. It can also include the objective factors 

within the specific environment that participants or viewers agree has facilitated the 

change. The researcher used different terms to facilitate a better understanding from 

participants, including: 

 Guidance and training was provided  

 What good practice looks like  

 Specific people/groups available to assist with any difficulties  

 Have control over using the system 

 Have the resources necessary to use the system 

 Have the knowledge necessary to use the system 

 Integration with other systems 

In general, both cycle 2 and 3 schools perceived government support as a key 

enabler to the success of the programme (refer to Section 5.3.1). Moreover, all 

schools agreed that naming the programme after HH Sheikh Mohammed was a key 

facilitating factor (as discussed in Sections 5.3.1 and 5.3.4). With regard to training, 
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all interviewees perceived the training as beneficial and helping them adopt ICT in 

their teaching. 

In addition, all principals appreciated the professional development programme and 

believed it had helped them understand what smart learning is really about and what 

good practice looks like (as discussed in Section 5.1.3). In regard to providing 

dedicated people for support, as demonstrated in Section 5.2.2, support and 

adoption team members played a key role in helping schools with the change and 

adoption of ICT. 

Schools also perceived management support in terms of the MoE as critical in 

supporting the change and supporting schools going through this change. Cycle 2 

schools perceived the MoE support as high at initial stages, but they felt it had been 

significantly reduced over the past period. According to principal #4: 

“over the past period we feel MoE support reducing in regards to smart 

learning…comparing to other MoE new projects …there is continuous 

follow-up reports we need to submit, instruction come to school…we don’t 

see such things for smart learning” 

In general, all cycle 2 principals highlighted the need for more MoE support and 

integration of smart learning into school accreditation, teacher evaluation, and 

training programs. According to principal #3: 

“The biggest issues in my view …there no twinning …alignment and 

integration between MoE and MBRSLP …. no full alignment with MoE 

curriculum, assessment, training, … there are no circulars from MoE 

toward ICT adoption”  

Finally, cycle 2 schools considered integration between the MoE and MBRSLP 

systems as vital in enhancing the smart learning experience. According to principal 

#1: 

“we need alignment between MoE and MBRSLP systems such as SIS and 

Question Bank” 
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In summary, the main emerging themes for the ‘facilitating conditions’ dimension 

are presented in Figure 5.25. 

 

Figure 5.25 Facilitating condition dimension: emerging themes 

5.5 Adoption Behaviour dimensions  

There were two main key dimensions identified for ‘adoption behaviour’, which 

was based on the CBAM model. The data findings for each dimension will be 

presented and discussed in the following sub-sections.  

 

Figure 5.26 Adoption behaviour dimensions   
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5.5.1 AB1- Stages of Concern 

‘Stages of concern’ (SoC) focuses on the feelings or concerns of individuals 

involved in the change process and over the different project phases. The four stages 

of concerns were developed based on the CBAM model, as discussed in Section 

3.6.1 and in Table 3.1. 

Based on the interview data findings, the researcher attempted to map each school 

to the appropriate current stage of concern. This was done separately for school 

principals and school teachers in an attempt to identify any differences in 

perceptions, as presented in Table 5.5. 

School # Cycle  Principal SoC Teachers SoC 

School 

#1 

Cycle 2 level 3 (impact)   between level 2 (process and 

tasks) to level 3 (impact)   

School 

#2 

Cycle 2 level 3 (impact) between level 2 (process and 

tasks) to level 3 (impact) 

School 

#3 

Cycle 2 between level 2 (process 

and tasks) to level 3 

(impact) 

between level 2 (process and 

tasks) to level 3 (impact) 

School 

#4 

Cycle 2 between level 2 (process 

and tasks) to level 3 

(impact) 

between level 2 (process and 

tasks) to level 3 (impact) 

School 

#5 

Cycle 3 stage 1 (self and 

personal) 

stage 1 (self and personal) 

School 

#6 

Cycle 3 between stage 1 (self 

and personal)  and stage 

2 (process and task) 

between stage 1 (self and 

personal)  and stage 2 (process 

and task) 

School 

#7 

Cycle 3 between stage 1 (self 

and personal)  and stage 

2 (process and task) 

between stage 1 (self and 

personal) and stage 2 (process 

and task) 

Table 5.5 Summary of data findings on school stage of concerns 
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Cycle 2 schools’ data findings  

School #1 

The principal’s stage of concern was rated at level 3 (impact). 

The teachers’ stage of concern was rated between level 2 (process and tasks) and 

level 3 (impact).  

It can be noted that the teachers’ stage of concern was rated less than that of their 

principal. In this sense, the principal demonstrated how she had established 

processes and tasks internally to ensure ICT integration in the school’s daily 

practices. In addition, she presented her plan and actions taken to make a higher 

impact on students’ attainment through the use of ICT innovations. The principal 

also described how the Smart Learning Leadership Professional Development 

Programme and the Smart School Transformation Framework had guided her in 

achieving this: 

”it is about impacting student’s outcomes and student centric learning”  

Moreover, the principal described several initiatives she had started in her school to 

establish new processes and policies in order to support the diffusion of ICT 

innovation and make a bigger impact on student attainment, which was highlighted 

in the ‘change champion’ dimension in Section 5.2.2. On the other hand, teachers 

were trying to implement these changes in processes and tasks coming from the 

principal with regard to smart learning. Teachers noted that the principal had started 

transferring knowledge to them from the Smart School Transformation Framework. 

Principal #1 talked about this programme as follows:  

“it was really beneficial and adds value to the way school transform to a 

smart school. …the training enabled better understand what smart learning 

is really about and my role as principle to make sure effective use of ICT to 

enhance teaching and learning”  

The teachers’ discussions were more concerned about getting comfortable with the 

new process changes as well as trying to resolve the technical problems and the 
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extra load that had come from the recent changes across the education sector. A 

teacher stated: 

“we need more digital content and also more educational applications”. 

School #2 

 

The principal’s stage of concern was rated at level 3 (impact). 

The teachers’ stage of concern was rated between level 2 (process and tasks) and 

level 3 (impact).  

The principal described the process of use as being established with a few 

challenges in integration with the MoE and some technical issues. However, he said 

they had decided to move on and focus on increasing the impact on students. The 

principal supported establishing a robotics lab and team in the school, which 

succeeded in reaching international competitions. In addition, the principal 

described other initiatives he had started in order to impact on students use of ICT, 

such as using WhatsApp to communicate with parents as well as the knowledge 

sharing initiative ‘Al Qafela Altanweria’, which was highlighted in the ‘change 

champion’ dimension in Section 5.2.2.  

On the other hand, it was observed that school teachers were at stage 3 (impact) by 

the end of the second roll-out. However, due to the changes in the the education 

sector impacting on the curriculum and the schools’ structures and processes, 

teachers attention went back to stage 2 in order to reconsider the smart learning 

processes under the new changes. Teachers expressed concerns about the 

realignment of smart learning within the new curriculum, new teaching schedule, 

new teachers licencing standards, and so on. Teachers expressed that they were still 

committed to impacting on students, but, to focus fully on this aim, they believed 

that the new process-related concerns needed to be addressed.  

 

School #3 and School #4 
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The principal’s stage of concern in school #3 was rated between 2 (process and 

tasks) and 3 (impact). 

The teachers’ stage of concern in school #3 was rated the same as their principal.  

The principal’s stage of concern in school #4 was rated between 2 (process and 

tasks) and 3 (impact). 

The teachers’ stage of concern in school #4 was rated the same as their principal.  

For both schools, it was observed from the interviews with the principals that the 

schools had moved their focus to impact. This is clear from the examples both 

principals provided and the suggestions list, but it seems that the schools were still 

concerned with establishing processes and tasks related to ICT use and integration 

in teaching and learning, especially after the major changes in the public education 

sector. As for the school teachers, they expressed a similar understanding and 

position as their principals. They were trying to focus on impact, but the major 

changes that were taking place around them were forcing them to go back and 

review current processes in line with the changes taking place.  

Cycle 3 schools’ data findings  

In general, and as discussed earlier, cycle 3 schools are at early phase of 

deployment, and the timing did not help them to focus and actually use and 

experience the technology provided to them in practice. In addition, schools were 

distracted and busy with the major changes taking place across the education sector, 

especially for cycle 3 schools, where they had to focus on the mandatory tasks from 

the MoE, with ICT use not being one of them. Meanwhile, as highlighted in the 

‘complexity’ dimension in Section 5.4.3, schools were willing to diffuse ICT and 

seek more awareness and chances for using ICT. 

School #5 

 

The principal’s stage of concern was rated at stage 1 (self and personal)  

The teachers’ stage of concern was rated at stage 1 (self and personal) 
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In fact, the interview in school #5 was with the vice-principal as the principal was 

not available. This needs to be considered in the analysis as, in general, he had less 

knowledge and awareness about the smart learning programme when compared to 

other cycle 3 principals. That said, the vice-principal concerns were more related to 

the lack of a complete picture about the smart learning initiative, its role, and what 

it provides being mostly just ICT resources with some basic training. Unlike cycle 

3 principals, vice-principals were not enrolled in the Smart Learning Professional 

Development Programme to obtain such an understanding. As an exception, this 

vice-principal attended two sessions of training, covering for his principal’s 

absence, and he said it was different and beneficial, but not everything was clear to 

him: 

“in general the training was really beneficial but I did not continue and 

some practical hands on activities like classroom observation and cross 

school visits could have been very beneficial for me” 

The teachers’ stage of concern was rated at stage 1 (self and personal). The teachers’ 

descriptions confirmed a similar view to that described in the cycle 3 schools’ 

findings above. 

School #6  

 

The principal’s stage of concern was rated between stage 1 (self and personal) and 

stage 2 (process and task). 

The teachers’ stage of concern was also rated between stage 1 (self and personal) 

and stage 2 (process and task). 

The principal and school teachers’ interviews indicated a good level of ICT literacy 

when compared to other cycle 3 schools, where all teachers were used to having 

laptops from the MoE. This was because the school had been part of the MAG 

school initiative, which was launched by the MoE a few years before and has only 

recently closed. They said that the initiative included, in contrast to normal schools, 

the enhanced use of ICT, where all teachers were given laptop devices and trained 

to use them. This justified the higher level of use in these schools. Accordingly, the 
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principal and most teachers did not have concerns with regard to ICT use in 

education. As for the teachers, the introduction of the MBRSLP was perceived as 

positively building on what they already had, so they were not starting from zero. 

Teachers’ discussions were related to the processes and tasks, how the 

MoE/MBRSLP wanted them to integrate new ICT into their teaching and learning, 

and what they wanted to do at the school level. Accordingly, after MBRSLP 

deployment, the school immediately started to think about integrating ICT by 

reviewing the process and tasks, but they were still concerned about the cycle 3 

deployment challenges as discussed earlier.  

School #7  

 

The principal’s stage of concern was rated between stage 1 (self and personal) and 

stage 2 (process and task). 

The teachers’ stage of concern was also rated between stage 1 (self and personal) 

and stage 2 (process and task). 

The principal and school teachers’ interviews indicated a good level of ICT literacy 

when compared to other cycle 3 schools, where a big proportion of teachers had 

their own personal laptops and used them on a regular basis. The principal 

mentioned that their school took self-initiatives in using ICT and spreading that 

culture. She explained that their school is in the centre of Dubai and that all students 

and teachers were witnessing the smart transformation around them and decided to 

make their best effort to cope with that. She also mentioned they had received some 

support from the Dubai local education zone in this regard.  

With the introduction of the MBRSLP, they believed it would allow them to achieve 

more and integrate ICT across a wider spectrum, in particular as the MBRSLP 

would provide resources to all school teachers and students with support to enable 

them to move to another level. The principal also talked about the Smart Learning 

Leadership Professional Development Programme she had attended at the end of 

the previous academic year and how it had helped her to understand better the good 

use of ICT for teaching and learning and how to start deploying some of the 
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concepts in her school. On the other hand, the school still faced the challenges 

described earlier, which means they still require more personal awareness and 

knowledge about the new directions in the education sector and how smart learning 

will fit into that. 

In summary, the main emerging themes for the ‘stages of concern’ dimension are 

presented in Figure 5.27. 

 

 

Figure 5.27 Stages of concern dimension: emerging themes 
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5.5.2 AB2- Level of Use 

‘Level of use’ describes how individuals interact with a new innovation. The four 

levels of use that were developed were based on the CBAM model, as discussed in 

Section 3.6.3 and in Table 3.2. 

Based on the interview data findings, the researcher attempted to map each school 

to its appropriate level of use. This was done separately for the school principals 

and school teachers in an attempt to identify any differences in perceptions, as 

presented in Table 5.6. 

School # Cycle  Principal LoU Teachers LoU 

School 

#1 

Cycle 2 between level 3 

(established) and level 4 

(refinement and renewal) 

between level 3 (established) 

and level 4 (refinement and 

renewal) 

School 

#2 

Cycle 2 between level 3 

(established) and level 4 

(refinement and renewal) 

between level 3 (established) 

and level 4 (refinement and 

renewal) 

School 

#3 

Cycle 2 between level 3 

(established) and level 4 

(refinement and renewal) 

between level 3 (established) 

and level 4 (refinement and 

renewal) 

School 

#4 

Cycle 2 level 3 (established)  level 3 (established) 

School 

#5 

Cycle 3 level 2 (basic) level 2 (basic) 

School 

#6 

Cycle 3 level 2 (basic) level 2 (basic) 

School 

#7 

Cycle 3 level 2 (basic) level 2 (basic) 

Table 5.6 Summary of data findings on school level of use 
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Cycle 2 findings  

School #1 

The principal’s perception on the level of use was rated between level 3 

(established) and level 4 (refinement and renewal).  

The teachers’ level of use was also rated between level 3 (established) and level 4 

(refinement and renewal). 

The principal and school teachers’ discussions indicated that currently ICT is 

integrated in daily school routines for teaching and learning practices. The principal 

also demonstrated school-based initiatives and new processes to encourage the 

effective use of ICT in teaching and learning. According to principal #1: 

”it is about impacting student’s outcomes and student centric learning”  

In addition, the principal talked about specific initiatives she had started to support 

the implementation and diffusion of ICT in her school: 

“to monitor progress and make sure teachers and students adopt technology 

in the best possible way, I developed customized monitoring and evaluation 

scheme my school. This scheme ensure teacher adopt ICT and maintain 

usage as part of their reporting ongoing process”.   

Moreover, principal #1 started another initiative to increase adoption among 

students and ensure students take good care of their tablets:  

“for students we linked their behaviour grades to smart learning so they 

take good care of the devices and bring it to lessons ready and fully 

charged…after applying this policy student took more care of the devices 

and classrooms are less disrupted by a student wanting charge their tablet” 

All these factors indicate established use and a movement towards making 

deliberate efforts to increase impact. As for teachers, they demonstrated an 

established pattern of use, and they provided suggestions to enhance current 
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provision in the future, which demonstrated their changing focus toward refinement 

and renewal. For example: 

“We want to see new technologies, such as 3D printing, embedded into the 

educational experience.  

We need MRSLP support to introduce new ways of teaching and learning.  

We need to get enhanced interactive content so students can become more 

engaged.  

We need to receive smart learning specialised support on specific subjects 

such as maths, science, etc.” 

The teachers mentioned that the principal trained them on the Smart School 

Transformation Framework, which allowed them to gain a better understanding of 

the concept of smart learning and think about more innovative ideas to impact on 

their students’ learning.  

School #2 

The principal’s perception on the level of use was rated between level 3 

(established) and level 4 (refinement and renewal).  

The school teachers’ level of use was also rated between level 3 (established) and 

level 4 (refinement and renewal). 

The principal stated that all teachers and students are used to ICT and it is naturally 

embedded in their daily activities. In addition, the principal described the efforts of 

the school to increase impact and refine ICT use, such as the robotic lab and the ‘Al 

Qafela Altanweria’ programme discussed in Section 5.2.2.  

On the other hand, teachers’ descriptions demonstrated an established level of use 

and that their normal day would be disrupted without ICT. Teachers also talked 

about the demand for current improvements, such as the need for specific new 

applications, enhancements to the current system, and the necessity for more 

freedom to install the applications they need. Teachers were eager to get more 



 

 

229 

 

advanced technologies, and they explained how this would help them improve their 

impact on learning.  

School #3 

The principal’s perception on the level of use was rated between level 3 

(established) and level 4 (refinement and renewal).  

The teachers’ level of use was also rated between level 3 (established) and level 4 

(refinement and renewal). 

The principal and school teachers’ discussions indicated that ICT is currently 

integrated in daily school routines for teaching and learning practices, and there is 

an established pattern of use for ICT. The principal demonstrated evidence for an 

established pattern of use through his reporting and monitoring approach for smart 

learning. The principal expressed that there were still issues to be resolved relating 

to establishing use in consideration of the emerging challenges, technical issues, 

and major changes this year. However, the school use of ICT was established, and 

the focus now is on in how to enhance the use of ICT in order to increase impact. 

Teachers shared a similar view with the principal in that they had established 

patterns of use and ICT is now integrated into their school life. They also made 

suggestions to increase the features of current ICT provision and to introduce new 

technologies. Teachers related this development to the principal’s efforts and 

commitment to the smart learning agenda, where he accelerated the culture of smart 

learning in the school.  

School #4  

The principal’s perception on the level of use was rated between level 3 

(established) and level 4 (refinement and renewal).  

School teachers’ level of use was also rated between level 3 (established) and level 

4 (refinement and renewal). 

The principal’s interview discussion indicated an established pattern of use as 

teachers and students were used to ICT after two years of implementation. On the 
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other hand, the principal described the challenges they are currently going through 

and how this restricts their ability to build on this experience (as discussed in 

Section 5.3.5). As for the teachers, they shared a similar view to the principal and 

believed that once the new structure becomes more stable, they will be able to focus 

again on making the best use of smart learning.  

Cycle 3 schools’ data findings  

In general, all cycle 3 schools’ interviews demonstrated a basic level of use (level2). 

School #5 

Both the principal and teachers had consistent views. The discussions were centred 

on the implementation delays along with the changes taking place across the 

education sector. They described the current usage as poorly coordinated and that 

usage is limited to personal ad-hoc cases. In addition, they did not have the 

sufficient time to put the provided ICT into actual use (as discussed in Sections 

5.1.3 and 5.3.5). 

School #6 

Both the principal and teachers had consistent views. Although the school already 

had some elements of technology and better ICT literacy among teacher, they are 

still at a basic level with regard to a holistic view of smart learning. The 

implementation delay, along with the changes taking place, indicated poorly 

coordinated usage that was limited to personal ad-hoc cases. They also shared the 

other cycle 3 challenge in that they did not have the sufficient time to put the 

provided ICT into actual use (as discussed in Sections 5.1.3 and 5.3.5). 

School #7 

Both the principal and teachers had consistent views. Although the school already 

had teacher devices and some smart-boards based on individual efforts, they are still 

at basic level with regard to a holistic view of smart learning. It is clear that there 

was a wide increase in usage, but it does not yet represent a coordinated or 

structured pattern of use. They also shared the other cycle 3 challenge in that they 
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did not have sufficient time to put the provided ICT into actual use (as discussed in 

Sections 5.1.3 and 5.3.5). 

In summary, the main emerging themes for the ‘level of use’ dimension are 

presented in Figure 5.28. 

 

Figure 5.28 Level of use dimension: emerging themes 
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5.6 Chapter Summary 

This chapter presented the discussed and analysed the data gathered from school 

semi-structured interviews. The findings were presented based on the dimensions 

identified for ICT innovation diffusion. For each dimension a brief overview of the 

nature of questions used during the interviews, a sample of statements from 

interviewees indicating their different views and finally the main emerging themes 

for this dimension across the interviewees were presented. Table 5.7 summarise the 

main emerging themes for each dimension. These emerging themes will be further 

analysed and synthesised in-light of the literature in chapter 7. 

Dimension 

Code 

Dimensions  Main emerging themes  

INN1 Relative 

advantage  

1.Concordance across school principals and teachers on the 

relative advantage of ICT in schools 

2.Concordance across school principals and teachers that the 

MBRSLP initiative enabled schools to be better schools 

3. Discordance among the school principals on how they 

describe the importance and relative advantage of ICT 

4.Cycle 3 school principals demonstrated good understanding 

for ICT use in education although implementation had recently 

started 

5. The concordance and/or discordance between same school 

principal and teachers 

INN2 Cost  1.No cost as a major motivation for ICT adoption 

2.No cost as a constraint 

INN3 Complexity  1. System difficulty or ease of use 

1.1 Cycle 3 faced greater difficulty due to a lower level of 

support and issues around implementation 

1.1 Cycle 2 faced less difficulty due to a higher level of 

support and effective implementation 

2.Training and support provided to simplify adoption 

2.1 Consistency across all schools on the quality of teacher 

training and principals PD programme and its role in 

simplifying higher adoption 

2.2 Consistency across all schools on the critical role of 

support and adoption teams in simplifying the complexity and 

driving higher use and adoption 

INN4 Compatibility  1. Consistency across schools on the high level compatibility 

with needs, work aspects, and preferred work style 

2. Cycle 3 perceived a lower consistency with their needs 

compared to a high consistency for cycle 2 

3. Cycle 3 perceived a lower consistency with their current 

experience compared to a high consistency for cycle 2 

4. Name and positioning were perceived as high compatibility 

across all schools 

INN5 Trialability 1. Trialability was limited to group of cycle 2 schools in the 

initiation pilot phase 
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2. Cycle 2 schools perceived first implementation as very fast, 

where they were not fully briefed about it except in the 

training 

3. Cycle 3 schools had been brief on the implementation; 

however, no trialability 

4. All schools preferred more engagement and involvement 

before implementation 

INN6 Observability 1. Cycle 2 schools demonstrated high observability of results 

from ICT innovation diffusion 

2. Cycle 3 school believed implementation is just recent and 

they did not have enough time to see results 

3. Cycle 2 schools believed ICT is diffused into school 

experience and normal school day will be disrupted without 

ICT 

4. Cycle 2 and cycle 3 schools believed more results can be 

observed once more alignment takes place with core elements 

like curriculum, assessment, and accreditation 

INN7 Driver of ICT 

diffusion  

1. All schools agreed on Educational benefits as a major driver 

2. All schools agree that coping with the national direction and 

other sectors was an important driver 

3. All schools agree that the government and political support 

were the main drivers behind launching this initiative 

(Vision 2021, HH MBR) 

ORG1 School size 1. The deployment phases were on a grade by grade basis, 

which made the roll-out and support across UAE 

geographically challenging 

2. The assignment of support team members did not consider 

school size in term of number of beneficiaries, which lead to a 

discordant load distribution among support team members   

3. The third year new support approach seems a very high load 

on the support team members and less responsive to school 

needs 

ORG2 Change 

champion 

1. Principals were able to play a more effective role after 

getting the PD programme 

2. Having permeant support per school was perceived as the 

key change facilitator across schools 

3. Adoption team was perceived more positively by principals 

compared to teachers as in some cases teachers perceived 

adoption as overly instructive 

ORG3 Centralization 1. All smart learning matters are taken by the MBRLSP or 

MoE with minimal school role limited to operational and 

reporting issues 

2. Schools believe getting more authority will allow them to 

achieve more 

3. Schools appreciate a higher involvement during the pilot 

and first roll-outs. They were unhappy being ignored in the 

third year roll-out 

ORG4 Importance of 

school needs 

1. Cycle 2 schools perceived a high level of involvement and 

response during pilot phase.   

2. With reduction in attaining school needs, schools energy 

towards change reduced 

3. Schools perceived the support team as their only channel to 

pass on their needs and they required more engagement and 

formal channels of communication with the MBRSLP and 

MoE in regard to smart learning 
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ORG5 Reinvention  1. Cycle 2 schools witnessed major improvements from the 

pilot to the first roll-out. It was very positive as it considered 

their comments and suggestions 

2. For the major roll-out, schools stated no major change 

beyond the ICT package the MBRSLP provides, except for 

type of devices 

3. Some schools made changes to their operations and 

structure to accommodate smart learning 

4. Schools believe they moved beyond basic use and need 

more re-invention by adopting more advanced ICT innovations 

ENV1 Government 

support 

1. Government is the actual initiator and driver for diffusion of 

ICT as part of wider smart government agenda and country 

vision 2021 

2. Naming the programme after the UAE vice-president and 

prime minister was perceived as strong support and 

commitment 

3. Government support was clear in establishing a dedicated 

programme with funding and direct oversight from the prime 

minister’s office 

ENV2 Competition 

with other 

public sectors 

1. Government excellence awards were considered as 

important motivation to compete with other sectors 

2. Schools believe that the public education sector started to 

cope with other government sectors in smart government 

agenda after launching the MBRSLP initiative 

3. Schools believe using ICT innovations enabled them to 

better prepare students for university and work life 

ENV3 Vendors 

support 

1. Schools are generally not aware of the relationship with 

vendors and solution providers 

2. Schools were aware that support and adoption teams were 

outsourced from HP and ITworx 

3. It was noticed that since schools know that support and 

adoption teams are outsourced, they preferred to have a direct 

channel with the MBRSLP core team compared to the 

outsourced team 

ENV4 Cultural aspects 1. Generally, students are perceived to have higher ICT skills 

than teachers   

2. Diffusing ICT in schools led to a change in school culture 

and how things used to take place (communicate, teach, learn, 

roles) 

3. Cycle2 schools mentioned some parents started to move 

their children from private to public schools after launching 

the MBRSLP as not all private schools offered such ICT 

culture 

3.1 Not all private schools offer such rich ICT culture and 

none of them provide it for free 

3.2 Parents and community believe smart learning helps 

students for the future 

ENV5 Resistance to 

change 

1.Principals 

a. Cycle 2 principals believe ICT now diffused and they 

are trying to optimise ICT to make best use of it. 

b. Delay in Cycle 2 principals training was perceived as 

an obstacle to make better deployment 

c. Cycle 2 principals are eager for ICT solution that are 

dedicated to principals and school management 

d. Cycle 3 principals considered more alignment is 

needed with recent organisational changes, including 
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cluster managers, operations department, and school 

structure. 

2.Teachers 

a. Cycle 2 teachers can no longer resist using ICT as it 

is diffused across all cycle 2 schools 

b. Cycle 2 teachers are asking for more advanced ICT 

and more freedom to be able to configure some 

services  

c. Teachers require more integration with the curriculum 

and more digital content 

d. Cycle 2 teachers need more specialised training 

e. Cycle 3 teachers need more time to be able to adopt 

smart learning  

3. Cycle 3 schools 

a. Cycle 3 schools resistance for change emerged from 

the implementation approach as they support using 

ICT in education. 

b. Cycle 3 school resistance for change is also related to 

the major changes taking place in the education sector 

c. Cycle 3 schools focused more on mandatory 

initiatives compared to smart learning which was not 

mandatory and with no motivation 

d. Cycle 3 school perceived implementation as below 

expectation as they compare it to cycle2 

e. Cycle 3 were less involved, consulted, or informed, 

which resulted in more resistance 

f. Cycle 3 felt that there is no alignment between the 

smart learning agenda and the new MoE agenda 

4. Main challenges to sustain cycle 2 adoption 

a. The need for an enhanced approach to resolve 

technical issues 

b. Re-alignment with new changes at across the public 

education sector (curriculum, assessment, 

accreditation, teacher licensing, PD) 

c. The need for motivation, recognition and sharing of 

good practice 

TA1 Performance 

expectancy  

1. Concordance among principals and teachers that using ICT 

enables them improve their job performance as educators 

2. Concordance among principals and teachers that only 

providing devices is not enough and that it should be 

accompanied by content, training, and changes at 

organisational and operational levels 

3.Concordance among all schools that without proper technical 

support ICT will be an obstacle rather than a facilitator for 

higher performance 

TA2 Effort 

expectancy  

1. For the first deployment, Cycle 2 had a higher effort 

expectancy as their ICT skills were lower 

2. Cycle 2 faced less difficulty due to a higher level of support 

and effective implementation 

3. Cycle 3 had a lower effort expectancy although in reality 

they faced higher complexity as deployment was below their 

expectation 

4. Cycle 3 faced higher difficulty due to lower level of support 

and issues around implementation 

TA3 Social 

influence  

1. Management and government promotion for ICT use had a 

major influence towards using ICT in UAE schools 
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2. Schools believed ICT diffusion in schools as a must since 

all UAE (people, public and private organisations) already 

moved to digital era 

3. Socially, schools perceived teachers with no ICT skills as an 

obstacle 

TA4 Facilitating 

condition  

1. Government support and naming the programme 

2. Ongoing support and adoption 

3. The need for ongoing alignment and integration with the 

MoE to ensure smart learning is embedded 

AB1 SoC (stage of 

concerns) 

1. Cycle 2 schools are more toward impact; however, the 

recent challenges pushed them back to process and tasks 

concerns again 

2. All schools need more awareness and knowledge on smart 

learning within the new education sector changes to overcome 

different levels of personal concerns 

3. Cycle 3 schools believe in ICT diffusion in education; 

however, their concerns are from other changes taking place 

and how they can align and attain all these new requirements 

AB2 LoU (level of 

use) 

1. Cycle 2 schools have an established level of use and started 

to focus on refinement and renewal 

2. Some cycle2 schools perceived the challenges as major 

obstacles towards a higher level of use and possibly reducing 

the level of use 

3. All cycle 3 schools lack of established pattern of use with 

regard to implementation issues 

Table 5.7 Summary of main emerging themes per dimension 

  



 

 

237 

 

CHAPTER 6. STAKEHOLDER FINDINGS AND 

ANALYSIS 

6.0 Introduction 

In this chapter, the research will focus on the data collection and analysis for the 

stakeholder dynamics over the life cycle of the ICT diffusion project, in order to 

provide an answer to the third research question. The overall process used for 

stakeholder analysis is summarised in a workflow diagram as depicted in figure 4.7. 

The chapter will start by presenting the process used to develop and fill the DSM 

matrix, the extraction of the list of stakeholders, and project activities. Then, the 

data analysis will be presented using the heat maps along with the social network 

analysis for the four years of deployments. 

6.1 The process used to develop and fill the DSM matrix 

The process started by developing the DSM matrix to capture stakeholder 

engagement over the annual ICT deployment project activities. Figure 6.1 

summarises the process used to develop and fill the matrix. 
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Figure 6.1: The process used to develop and fill the matrix 

6.1.1 The MBRSLP project management office team interview 

The choice was to interview the MBRSLP project management office team in order 

to capture and better understand the list of main activities over the MBRSLP 

deployment phases; this will feed into developing the matrix and analysis. In 

addition, in this interview, the list of stakeholders was verified and reviewed within 

a project management context. The interview followed a semi-structured approach 

to allow more flexibility and to gain more insights on related topics whenever 

needed. Accordingly, interview themes were developed and a list of open-ended list 

of questions. 

The interview followed interview protocols mentioned in the research methodology 

chapter, including a formal request to get approval to conduct the meeting, notifying 



 

 

239 

 

interviewees on the topics to be discussed, so they could prepare, and selecting 

appropriate times and locations according to interviewee preferences. 

6.1.2 Steps to develop and fill the matrix 

The project management office team interview and process used to develop the 

DSM matrix is summarised in the following points: 

a. The first interview was with the head of project management office at 

MBRSLP. The goal of the interview was to develop and verify the list of 

main stakeholders and list of main activities for each year of deployment 

and by the project life cycle phases. The MBRSLP had four deployments: 

pilot, year 1, year 2, and year 3 deployment. In addition, an initial list of 

main stakeholders was developed. 

b. After the interview, the researcher developed an initial matrix that lists all 

stakeholders and lists activities over annual deployments by project life 

cycle stages. This list was sent to the project management team to review 

before the second meeting (see Tables 6.2, 6.3, 6.4, 6.5). 

c. A second meeting was carried out with the project management office team 

in order to go over the list of stakeholders and list of main activities in order 

to verify them and provide more details for each of the activities and justify 

some of the changes over the years. 

d. The researcher developed a first draft of the DSM matrix for stakeholders’ 

engagements over the project’s main activities for the yearly deployments 

(see Appendix-B). 

e. A third meeting was held with the head of the project management office in 

order to explain the matrix and how to fill it in. In addition, there was 

agreement to use consistent naming for activities across the years. A final 

review was conducted to ensure that the project management office 

understood the matrix and how to fill it in. 
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f. The DSM matrix was sent to the project management office team to be filled 

in. It was filled in individually by the three MBRSLP project management 

office team members and was then sent to the researcher. 

g. In the last step, the researcher asked the project management office team to 

review what they had collectively filled in and agree a final single version 

for the matrix that reflected their collective view. This was done and the 

final collective version was sent to the researcher. For the filled matrix, see 

Appendix-C. 

6.2 Data processing and analysis 

Based on the process described in section 6.1, the data findings are reported based 

on the following headlines: 

a. List of main stakeholders 

b. Pilot deployment project main activities 

c. Year 1 deployment project main activities 

d. Year 2 deployment project main activities 

e. Year 3 deployment project main activities 

f. Master matrix filled by MBRSLP project management team representing 

what the stakeholder’s involvement is in the deployment activities over the 

four deployment stages. 

Information from tasks (a) to (e) was used to construct matrices. The information 

in the matrices was analysed as follows: 

 Analysis of the matrix to identify frequencies of stakeholder involvement 

by yearly deployments and by project life cycle phase 

 The researcher developed heat maps to present the frequencies visually 
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 The researcher carried out further analysis using a social network analysis 

technique in order to provide visual representation of social networks, to 

understand the network data and convey the result of the analysis.  

Over the following sections, stakeholder engagement data findings and analysis will 

be presented and discussed. 

 

6.2.1 Stakeholder analysis 

The first purpose of the interview process was to extract the list of stakeholders and 

confirm it with the project management office from MBRSLP. The list is presented 

in Table 6.1. 

Code Stakeholders Description 
Grouping by 

level 

s1 Students  Public schools students  

Schools level s2 Teachers  School teachers  

s3 Principals  School principals 

s4 
MOE top 

management  

MoE strategic level staff including 

associate undersecretary, minister 

advisors, department heads 

MoE level – 

federal 

s5 
MOE middle 

management 

MoE middle management including 

section heads, project leads, and cluster 

leads 

s6 
MOE operational 

teams 

Operational teams/staff who are directly 

linked to the project and delivery 

including cluster managers, mentors, 

coordinators, education subject experts 

s7 
MOE IT 

department 

MoE IT department and information 

system department staff involved in the 

process 

s8 
MoE cluster 

managers  

Cluster manager responsible for group of 

schools (new function added during third-

year deployment) 

s9 
Education zone 

authority 

Operate at local emirate level and report 

to Ministry of Education. They oversee all 

school operations in each emirate. 

Local level 

s10 
Education 

council authority 

A local authority entity aimed to support 

the educational agenda, reporting directly 

to the local authority of an emirate. 

Currently, only Sharjah emirate has an 
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education council named Sharjah 

Education Council (SEC). 

s11 Parents Students’ parents  

Key 

stakeholders 

outside public 

schools  

s12 
Prime Minister 

Office  

Prime Minister Office as key sponsor for 

MBRSLP initiative  

s13 

Telecom 

Regulatory 

Authority (TRA) 

TRA as a key sponsor and the funding 

body for MBRSLP 

s14 

Other 

government 

entities  

Other government entities that might be 

involved in MBRSLP deployments. This 

includes Ministry of Infrastructure 

Development, Ministry of Interior, and 

local government entities as well. 

MBRSLP 

inter-

organizational 

key 

stakeholders 

s15 

Connectivity 

services provider 

(Etisalat) 

The connectivity and Internet service 

provider that was Emirates 

Telecommunications Corporation, 

branded trade name ‘Etisalat’ 

s16 

MBRSLP higher 

committee 

members 

MBRSLP higher committee composed of 

minister of education, chairman ICT fund 

from TRA, representative from PMO and 

the director general of MBRSLP 

s17 

MBRSLP 

executive 

committee 

members 

Executive committee oversees the 

strategic delivery of MBRSLP, headed by 

MoE undersecretary and including 

members from MoE top management with 

representatives from TRA and PMO  

s18 

MBRSLP senior 

management 

team 

MBRSLP heads of departments along 

with MBRSLP director general  

s19 

MBRSLP 

operational team 

members 

Team members responsible for operation 

delivery and tasks.  

s20 
MBRSLP expert 

advisors  

Subject matter experts and advisors within 

MBRSLP 

s21 
MBRSLP 

partners/vendors 

Industry partners and vendors working 

with MBRSLP in the deployments and 

projects delivery 

s22 Support team  

Team members assigned to schools to 

support change process and technical 

support matters 

s23 Adoption team  

Mobile team visiting schools weekly to 

share knowledge and drive change in 

using ICT educationally with focus on the 

LMS solution adoption and use 

Table 6.1: List of main stakeholders 

Table 6.1 summarises the list of main stakeholders. The initial list was developed 

based on the one-to-one interviews with different stakeholders from MoE, 

MBRSLP, and schools. Accordingly, the researcher developed a diagram to provide 
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a rich picture of the stakeholders, as can be seen in Figure 6.2. This helped the 

discussion in the project management office to develop and to enrich the picture 

and develop the list in Table 6.2. 

 

Figure 6.2: MBRSLP ICT innovations diffusion project stakeholders 
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Stakeholders were categorised into five different levels: 

1. School level: This refers to the actual users of the ICT diffusion, mainly 

students, teachers, and school principals. 

2. MoE federal level: refers to the Ministry of Education, which operates at 

federal level within the UAE. At federal level, different groups of 

stakeholders were identified including MoE top management, MoE middle 

management, and MoE operational staff. In addition to these, the MoE IT 

department was added, given that it has a central role in the project, and 

MoE cluster managers – a new role introduced during the third year of 

deployment. 

3. Local level: This refers to the local authority as part of the UAE education 

system structure. In this level there are education zones for each emirate; 

only one emirate had an extra local education authority, which is the Sharjah 

Education Council. These entities act as a hub between schools and MoE in 

the case of education zones, and with local governments in the case of 

education councils. 

4.  Key stakeholders outside public schools: This refers to the main MBRSLP 

stakeholders outside the UAE public schools inter-organisational structure. 

For this level, the focus was on three stakeholders: student’s parents, the 

Telecommunication Regulatory Authority (TRA), and the Prime Minister 

Office (PMO). 

5. Final level: This comprises MBRSLP inter-organisational stakeholders, 

which refers to the main stakeholders involved in the MBRSLP ICT 

diffusion project. The MBRSLP operational model was based on 

partnership with a group of vendors and solution providers in order to 

deliver its mandate. Additionally, the MBRSLP itself was governed under a 

specific governance structure. Accordingly, the list of main stakeholders 

with MBRSLP inter-organisational stakeholders included the MBRSLP 

higher committee, MBRSLP executive committee, MBRSLP senior 
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management team, MBRSLP operational team, MBRSLP expert advisors, 

and MBRSLP vendors and partners. In addition, specific partners added 

included the connectivity service provider, other government entities, and 

finally the support team and adoption team, in consideration of their key 

roles over the different project stages. 

6.2.2 Project activities per project life cycle phase  

The list of project activities was developed based on discussion with the project 

management office team from MBRSLP. The project management office team is 

responsible for all project management, planning, and activities, including 

documentation. Based on the process described in section 6.1, the following four 

tables demonstrate the list of main project activities for each deployment (pilot, year 

1, year 2, and year 3). 

 

Pilot Deployment 

Project 

phase 

Activity  Code 

Initiation   Establish joint committees i1 

 Develop smart learning concept i2 

 Identify stakeholders and key partners i3 

 Develop pilot project charter i4 

Planning  Pilot schools selection p1 

 

 Vendor and partner engagement p2 

 Develop time plan  p3 

 Develop procurement and budget plans p4 

Execution  Conduct procurement and awarding  e1 

 Oversee performed work e2 

 Manage stakeholder engagement (schools, MoE, 

others directly involved or impacted by roll-out) 

e3 

Monitoring 

and Control 
 Oversee roll-out performance  m1 

 Validate performed scope  m2 

 Continuous engagement and feedback from 

stakeholders 

m3 

Closing  Pilot closure and recommendations reports m1 

Table 6.2: Pilot deployment project main activities 
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Year 1 Deployment 

Project 

phase 

Activity  Code 

Initiation   Develop statement of work 1i1 

 Develop business case 1i2 

 Identify stakeholders and key partners 1i3 

 Develop pilot project charter 1i4 

Planning  Develop detailed requirements 1p1 

 Define roll-out scope 1p2 

 Develop time plan  1p3 

 Develop procurement and budget plans 1p4 

Execution  Conduct procurement and awarding  1e1 

 Oversee roll-out of performed work 1e2 

 Manage stakeholder engagement (schools, MoE, 

others directly involved or impacted by roll-out) 

1e3 

Monitoring 

and Control 
 Oversee roll-out performance  1m1 

 Validate performed scope  1m2 

 Monitor roll-out risks and outcomes 1m3 

Closing  Operation and support handover 1m1 

 Roll-out closure reports 1m2 

Table 6.3: Year 1 deployment project main activities 

Year 2 Deployment 

Project 

phase 

Activity  Code 

Initiation   Update and confirm business case for roll-out 2 2i1 

 Re-confirm stakeholders and key partners 2i2 

 Develop roll-out initiation document (PID) 2i3 

Planning  Scoping and roll-out approach 2p1 

 Roll-out planning and scheduling  2p2 

 Stakeholders Engagement Planning and 

communication planning 

2p3 

 Procurement Planning 2p4 

Execution  Conduct procurement and awarding 2e1 

 Overseeing work streams (under HP, direct 

MBRSLP, MoE) 

2e2 

 Manage vendors at different work streams  2e3 

 Manage stakeholders and perform 

communication activities 

2e4 

Monitoring 

and Control 
 Monitor and control work streams 2m1 

 Validate and control scope (in regard to vendors’ 

delivery scope and change requests) 

2m2 
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 Control master schedule (overall roll-out details 

include HP, MBRSLP, MoE and other vendors) 

– single point of truth for roll-out status 

2m3 

 Control stakeholders (manage expectation in 

regard to delivery, engagements with principals 

and teachers, notes on delivery) 

2m4 

Closing  Roll-out handover to operation 2m1 

 Roll-out closure reports 2m2 

 Lessons learned and closure report 2m3 

Table 6.4: Year 2 deployment project main activities 

 

Year 3 Deployment 

Project 

phase 

Activity  Code 

Initiation   Update and confirm business case for roll-out 3 3i1 

 Re-confirm stakeholders and key partners 3i2 

 Develop roll-out initiation document (PID) 3i3 

Planning  Scoping and roll-out approach 3p1 

 Roll-out planning and scheduling (master 

planning) 

3p2 

 Resource planning and assignments 3p3 

 Identify risks and mitigations plans 3p4 

 Procurement planning and budget allocation 3p5 

 Stakeholders engagement planning and 

communication planning  

3p6 

Execution  Conduct procurement and awarding 3e1 

 Manage teams and vendors at different work 

streams (all vendors managed by MBRSLP this 

year) 

3e2 

 Manage stakeholders and perform 

communication activities 

3e3 

Monitoring 

and Control 
 Monitor and control work streams 3m1 

 Validate and control scope (in regard to vendors’ 

delivery scope and change requests) 

3m2 

 Control master schedule (overall roll-out details 

include HP, MBRSLP, MoE and other vendors) 

– single point of truth for roll-out status 

3m3 

 Control stakeholders (manage expectation in 

regard to delivery, engagements with principals 

and teachers, notes on delivery) 

3m4 

Closing  Roll-out handover to operation 3m1 

 Contract closure 3m2 
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 Lessons learned and closure report 3m3 

 Document roll-out best practices 3m4 

Table 6.5: Year 3 deployment project main activities 

In reviewing the activity tables, some observations were made. These include: 

o The project activities in the pilot deployment were limited and different 

from other deployments 

This was attributed to the fact the pilot phase was mainly focused on testing and 

trails and requirements gathering, in order to develop the concept of smart learning, 

what needs to be done, and how. This is why it started by setting the joint committee 

and working groups. According to MBRSLP: 

“pilot deployment was mostly a technology deployment as we were still 

working to develop what ICT we will provide to schools and how…. the joint 

committees participated in a wide landscape review to explore what is 

happening globally by visiting similar ICT implementation initiatives in 

education including UK, Singapore, Turkey, Australia, and South Korea”. 

 The pilot deployment covered 14 schools over two semesters. Each group of 

schools was given a different set of ICT technologies, in order to be able to test 

different vendors. 

o Year 1 deployment was a more structured set of activities 

Year 1 deployment activities were described as a large roll-out over a very short 

period. The deployment approach was done through a prime system integrator 

partner who managed all the deployment activities and work streams. According to 

MBRSLP: 

“year1 deployment was driven political leadership directions to start 

deployment with next academic year which left us with less than 4 months to do 

a deployment across more than one hundred school across UAE”.  
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o Year 2 deployment included a new set of activities in response to change in 

the scope of the prime system integrator where MBRSLP directly managed 

some of the vendors this year, also establishing a project management office 

team 

o Year 3 deployment activities were changed to reflect another change in 

MBRSLP – directly dealing with most of the vendors (see activities 3i3, 

3e2, 3e2, 3m3, and 3m2) 

o In general, the change and development in project activities over the years 

indicates a change in the maturity of project management practices at 

MBRLSP 

Based on these tables and the list of stakeholders, a master matrix was developed 

and filled in by the MBRSLP project management office team, according to the 

process described in Figure 6.2 (for the master matrix, see Appendix D). In the 

following sections, interdependency analysis will take place using frequency 

analysis, heat maps, and social network analysis techniques. 

6.3 Interdependency analysis 

The interaction between project activities and stakeholders was analysed using the 

following process: 

a. Analysis of the matrix to identify frequencies of stakeholder involvement 

by life cycle of the ICT diffusion project in UAE public schools 

b. Analysis using heat maps to present the frequencies visually 

c. Analysis using a social network analysis technique in order to provide visual 

representation of stakeholder dynamics over project life cycle stages. 

Over the following sections stakeholder engagement data findings and analysis will 

be presented and discussed. 
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6.3.1 Analysis of stakeholder involvement per year of deployment 

The first heat map matrix, in Figure 6.3, represents total involvement activities per 

deployment for each stakeholder. The numbers indicate frequency of engagements 

over the deployment years and colouring (ranging from red to orange, yellow, and 

green) indicates lower or higher frequency of activity involvement. 
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Figure 6.3: Heat map matrix for frequency of stakeholder involvement activities 

per deployment year 
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The matrix review, analysis, and emerging themes will be highlighted over the 

following list of observations: 

o As highlighted in section 6.2.2, pilot deployment activities were focused on 

developing the concept of smart learning and developing the ICT innovation 

to be deployed across schools over the next academic year. From the heat 

map, it can be seen that there were four activities where students’ teachers 

and principals were involved: develop smart learning concept (i2); 

stakeholder engagement (e3); validate performed scope (m2); and 

continuous engagement and feedback from stakeholders (m3). According to 

principle#2: 

“at the early stages especially pilot stages there was very strong 

support, care and engagement from MBRSLP and MoE senior 

management…they visited the school many times, they sat with us 

and listened to our suggestions and feedback, however currently and 

by time this reduced”   

o Students’ engagement was limited to pilot deployment. According to 

MBRSLP: 

“during pilot phase we developed use case scenarios for students, 

teachers, principals to help us better understand the requirements 

and accordingly design appropriate technology”.  

o It seems that there was no focus to capture students’ feedback. From the 

interviews with schools and stakeholders there was no channel dedicated for 

students to share their comments and feedback. Some MBRSLP 

stakeholders did mention cases where they responded to individual students’ 

suggestions, but there was no dedicated channel for them. 

 

o Principals’ engagement increased from medium to a little higher over the 

years. This indicated more involvement. On the other hand, from principals’ 

interviews, most involvement activities concerned coordination tasks 

related to the deployment execution phase and the monitoring and control 
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phase. Principals were being asked to facilitate access to their schools so 

vendors could carry out their deployment tasks. Additionally, principals 

were asked to sign-off receiving devices, readiness for deployment, and get 

the acceptable use policy signed by parents. 

 

o From the heat map, it can be seen that the MoE level of involvement 

increased from year to year. This was explained by higher collaboration with 

MoE and more involvement of MoE in years 2 and 3, in response to the new 

organisational changes at MoE level. In addition, in year 3 deployment 

MBRLSP started the process to hand over ICT infrastructure and operations 

to MoE, which resulted in more involvement. According to MBRSLP: 

“year 2 and year 3 we had more engagement with MoE across the 

deployment activities, especially with MoE IT department. We started 

integration of systems and services as part of MoE new strategic plan 

launched by the new minister”. 

 

 This indicates MoE taking a more active role in the ICT diffusion 

and deployment process. 

 On the other hand, interviewing MoE middle management revealed 

that not all departments were fully aware of the MBRSLP agenda. 

Some felt that they are ignored and believe that engagement should 

include all MoE departments. 

 Although MoE involvement was at its highest in the year 3 

deployment, in the perception of schools it was the most challenging 

year. This was justified by the MoE major changes in year 3, which 

included restructuring, with the changing of curriculum, roles, 

responsibilities of staff, new functions, and new subjects. 

 MBRSLP stated that ICT operations and support were being handed 

over to the MoE IT department. The process had already started. 

This was the initial plan with the start of MBRSLP – to hand over 

operations to MoE. 
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o The local level education authorities’ involvement was minimal. The 

mentioned involvement activities were limited to general stakeholder 

engagement. According to one education zone: 

“we were not much involved the process. For year 1 deployment we 

facilitated access and communication with school” 

o Schools indicated that local education authority roles were reducing with 

the new MoE structure and cluster managers taking a more active role in 

terms of school operations instead of the education zone. According to 

principle#5: 

“the role local education zone this year is not clear, most of the 

responsibilities moved to new cluster manager” 

o Cluster manager level involvement is not for the first three years and only 

once during year 3. The justification was that cluster manager is a new role 

introduced during year 3 deployment and the staff in this role were not yet 

settled into the job, as it was considered a major change and required several 

changes across the ministry. The expectation was that they would assume 

their full role by next year. 

o The local education council involvement was also limited to deployment 

information, as there was no communication channel established with 

MBRSLP. According to the local education council: 

“for pilot and year1 we were not involved in the process, however 

from year 2 we established relationship with MBRSLP to support the 

Sharjah education council in educational technologies areas. This 

cooperation was very productive were did joint pilot activities for 

smart radio and 3D printing” 

 This cooperation was not noted in the deployment activities since the pilot 

was  not considered part of these. 

o Parents’ involvement over deployment was seen to be low (red to orange 

colour): 

 Referring to schools’ interviews, most of the schools demanded 

more focus on parents’ engagement 
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 Referring to stakeholders’ interviews, an MBRSLP interviewee 

noted that more is needed in this area 

o Engagement with PMO and TRA as the main sponsors remains medium on 

average, with more involvement for TRA since they were supporting the 

procurement process for the first two deployments.  

o For MBRSLP inter-organisational stakeholder, the following are the main 

observations: 

 Increase in the number of involvements due to an increase in the 

number of activities over deployment years. This indicates the 

increasing maturity of project management practices at MBRSLP. 

 MBRSLP started to engage with other government entities such as 

the Ministry of Infrastructure development, so they carry on in 

school mechanical and electrical work. According to an MBRSLP 

interviewee:  

[For the] first few years, MBRSLP took care of all 

MEP work to drive change. Now gradually we are 

moving things to MoE and other related entities. 

In addition, MBRSLP had engagement with the Ministry of Interior 

to cooperate in the area of e-safety. 

 MBRSLP involvement in the activities continued across all the 

activities over the years. 

 MBRSLP depends in its work on vendors and partners. MBRSLP’s 

vendor engagement approach changed over deployments: 

 Year 1 deployment was done through a prime system 

integrator company 

 In Year 2, the prime system integrator had some parts and 

MBRSLP handled some other vendors 

 In Year 3, MBRSLP did not use a prime system integrator 

and handled all vendors and suppliers directly. 

 In term of support team member involvement, over the years this 

was increasing across different activities. Most of the activities were 
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related to communication and coordination activities. According to 

a support team member: 

“we started in year1 one and our focus was to support 

schools with change and adoption of ICT in addition to 

technical support activities. Year2 things change as we did 

other activities including supporting the annual deployment 

activities, higher focus on technical support tasks” 

 Support team involvement increased over the years over the 

different project life cycle phases: 

 They were utilised to do a school site survey, quality 

assurance, monitoring and control of work being performed 

in schools 

 From the interviews, they noted an extra load, which did not 

allow them to focus on supporting schools. 

6.3.2 Analysis of stakeholder involvement over project life cycle 

phases and main observations  

This section reviews the frequency stakeholder involvement over the project life 

cycle phases. The second heat map matrix, in Figure 6.5, represents frequency of 

stakeholder involvement over the project life cycle phases. Figure 6.4 was extracted 

from the master DSM matrix to reflect involvement over the project phases of 

initiation, planning, execution, monitoring and control, and closing. Reviewing this 

heat matrix revealed following main emerging themes: 
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Figure 6.4: Frequency of stakeholder involvement over project life cycle phases 
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6.3.2.1 Initiation phase 

o School level users (actual end-users) were only involved during the pilot 

year initiation phase and had marginal involvement over other deployment 

years’ initiation phase: 

 Schools were involved in activity i2 (develop smart learning 

concept). According to the MBRSLP member interviewed: 

“during pilot phase conducted scenario planning sessions, brain 

storming sessions, requirements gathering sessions with schools 

and students to get their requirements in designing our smart 

learning concept” 

 The limited involvement with end-users over the other years of 

deployment indicates an assumption that requirements are static, 

which is a false assumption. From the perspective of the 

innovation diffusion theory, the importance of school needs 

dimension (ORG4) and re-invention (ORG5) dimension 

highlighted the positive relationship between diffusion and 

amount of re-invention and attention being paid to school needs. 

 School principals’ interaction was noted to be marginal where 

they were involved in administrative activities related to 

facilitating access to schools, dates of deployment, and signing-

off on devices delivery. 

o MoE top management and middle management had a medium level of 

involvement during initiation phase: 

 The pilot phase was seen to have higher involvement since it was the 

start-up of an initiative 
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 Representatives from MoE top management were members of 

MBRSLP executive and higher committees. 

o Local education authorities were totally out of picture: 

 The limited involvement was year 1 informing them about 

implementation taking place in their schools 

 In general, it appears that education zones’ involvement was at a 

minimal level 

 Education council involvement was also minimal. 

o Parents were involved in one activity, which was i2 (develop smart learning 

concept). From the interviews, it was focused on capturing parents’ 

requirements during the initial stage. 

o PMO and TRA witnessed their highest involvements during the pilot phase 

and then reduced to a medium low involvement: 

 This was justified as the start needing a much higher focus since it 

was a new project, then once established they shifted to the strategic 

monitoring and tracking of progress. 

o It is noticed that MBRSLP partners/vendors were involved in the initiation 

phase: 

 According to MBRLPS, during pilot deployment, MBRSLP worked 

closely with global technology companies – including Microsoft, 

Intel, HP, Google, Apple, and Samsung – to develop the smart 

learning concept. 

o The support and adoption team were not involved. This was because this 

role was not established until year 1 deployment, and then their role was 

mostly operational over the execution but not planning phase. 
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6.3.2.2 Planning phase 

o  At school level they were not involved in the first two deployments’ 

planning phase; most involvement was with the principal to facilitate 

coordination, not actual ICT deployment project planning. A principal noted 

a high level of engagement during the pilot phase, as they were involved in 

some areas such as granting access for contractors to the school, specifying 

the location of the ICT equipment room, signing-off work completion, 

receiving devices, school readiness to distribute students’ devices, and 

getting parents’ signatures on the acceptable use policy. 

o MoE top management were not involved in the actual planning of the pilot 

and year 1 deployment; however, from year 2 onward, MoE top 

management were more involved in the planning phase. 

o TRA was involved in the planning over the activity procurement and budget 

plans since TRA is the funding body for MBRSLP. In addition, the 

MBRLSP procurements process involved TRA as part of the process. Year 

3 deployment witnessed more involvement due to a change in processes and 

budgets in alignment with MoE changes. 

o For other government entities, the engagement only started in year 3 with 

the process of migrating the mechanical and electrical tasks to the Ministry 

of Infrastructure Development. 

o The support and adoption teams were not involved in the first two 

deployments as they were established during year 1 deployment. During 

years 2 and 3 deployments, they were involved in scoping and stakeholder 

engagement activities (2p2, 2p3, 3p3, and 3p4). More stakeholder planning 

activities involved the support team from year 2 onward. 

6.3.2.3 Execution phase 

o School level execution phase involvement was limited to a single activity, 

related to communication, where schools were being informed of what was 

happening on their premises and some coordination tasks related to the 
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implementation work therein. From the interviews, a school principal noted 

that in years 1 and 2 they were more informed about what was happening in 

their schools and their requests were being attended to by MBRSLP; 

however, from year 3 things were not clear, deployment was delayed, and 

they were not sure when implementation would finish. 

o MoE top and middle management involvement during the pilot, year 1, and 

year 2 deployments mostly related to communication and stakeholder 

engagement activities. This was because MBRSLP noted that they could not 

engage directly with schools, and that the MoE had to send circulars and 

process approvals related to execution activities in schools. Then, year 3 

witnessed increased MoE top and middle management involvement, being 

involved in all execution phase activities. 

o MoE IT department involvement also increased in year 3, being involved in 

all execution phase activities. 

o As for the local education authority, engagement during the execution phase 

was also marginal, limited to one activity concerned with communication 

and general information. 

o Parents’ interaction took place during the execution phase as part of the 

stakeholder engagement activity. The core task was to get parent sign-off on 

the acceptable use policy so that students could receive the devices. 

According to an MBRSLP interviewee: 

“parents were engaged to get their approval to hand their kids a 

computing device by signing the acceptable use policy….in addition, 

we gave parents a booklet which indicate general information about 

MBRSLP, benefits of the device to their kids, and some general 

advice on e-safety and contact numbers of support” 

o Support teams were highly involved in the execution phase. According to a 

support team member: 



 

 

262 

 

”for every year deployment we were involved in the deployments 

activities of managing engagement and communication between 

schools and MBRSLP, coordination with different vendors in 

schools, reporting progress to MBRSLP”  

o The adoption team was mostly involved in the general communication and 

stakeholder engagement activities as part of deployment tasks. 

6.3.2.4 Monitoring and control phase 

o In the monitor and control phase, school level involvement was limited to 

some coordination and reporting through school principals. The principals 

were involved in validating confirmed scope and overseeing performed 

work activities. 

o At MoE level, the involvement during the monitor and control project phase 

was a single activity of overseeing and validating performed work scope. 

According to an MBRSLP interviewee: 

“during pilot and year 1 MoE joint teams supported in validating 

performed work especially from curriculum department on the new 

digital content and building department on validating performed 

mechanical and electrical work in schools”. 

o Over other deployments, MoE level involvement evolved to be involved in 

almost all monitor and control activities. 

o The local education level was not involved in any monitor and control 

activities. 

o TRA and PMO were not involved in monitoring project level activities, as 

their focus was more on a strategic level. 

o As for the connectivity provider, their involvement was for first two 

deployments focused on scope and dealing with change requests; however, 
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for year 2 and year 3 deployments they had a more active involvement, since 

they were contracted directly with the wider scope. 

o MBRSLP was highly involved in the monitoring and control activities. 

o The support team was also highly involved in the monitoring and control 

activities as they were reporting status in schools and monitoring progress 

on behalf of MBRSLP. 

o The adoption team did not have a high role in the monitoring and control 

project phase as their involvement was limited to school level engagements 

and requests. 

6.3.2.5 Closing phase 

o The closing phase was mostly focused on closing pending project tasks and 

handing over to operations teams. 

o At school level, most engagement was done to get school feedback and get 

principals to sign off and close pending deployment activities. 

o At MoE level, MoE top and middle management were not involved in the 

process of project closing; however, from year 3 this changed. The same 

applied to MoE operation and IT teams. 

o As for local education authority, parents, PMO, and TRA, they were not 

involved in the closing activities. 

o Since MBRSLP was managing the overall project, they managed the 

project’s closing phase and other stakeholders who were involved to feed 

into the project’s closing activities and report. 

o Local education authorities were not involved in any closing phase activity. 

o The support and adoption teams did most of the reporting and verification 

tasks on behalf of the MBRSLP. 
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6.3.3 Interdependency analysis using social network analysis 

This section will conduct data analysis using the social network analysis technique 

to provide visual representation of stakeholder dynamics and interdependencies on 

project activities and over project life cycle phases. In general, the graph theory in 

social network analysis is mainly used to identify “important” actors within a 

network. In social network analysis, a number of measures can be used to conduct 

analysis; for this research, the focus will be on a ‘degree centrality measure’. Degree 

centrality measure analysis assists in identifying the most important stakeholders in 

the ICT deployment process. These stakeholders should be strategically positioned 

within the network of interaction. The centrality value is measured by the degree of 

each stakeholder through the ICT project deployment, depending on the frequency 

of contact of a stakeholder in relation to that of other stakeholders. This interaction 

will vary according to the stage of the project. The nodes that have a degree occupy 

a structural position (network location) that serves as a source or conduit for 

significant influence over activity nodes. 

Node Measures Description  

Graph A common way to visually represent social 

networks, consisting of two dimensions: 

actors and relations (also called nodes and 

edges). 

Node Nodes are the entities in a graph (also 

called vectors). 

Edge  These are the relationships between nodes.  

Degree centrality measure 

 

This identifies the most important 

stakeholders in the ICT deployment 

process. These stakeholders should be 

strategically positioned within the network 

of interaction. The centrality value is 

measured by the degree of each 

stakeholder through the ICT project 

deployment depending on the frequency of 

contact of a stakeholder in relation to that 

of other stakeholders. This interaction will 

vary according to the stage of the project. 

The nodes that have a degree occupy a 

structural position (network location) that 

serves as a source or conduit for significant 

influence over activity nodes. 

Class modularity (community detection) This measures how well a network 

decomposes into modular communities. 
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A high modularity score indicates 

sophisticated internal structure. This 

structure, often called a community 

structure, describes how the network is 

compartmentalised into sub-networks. 

These sub-networks (or communities) 

have been shown to have significant 

real-world meaning. 

Table 6.6: Defining social network analysis terms and measures 

6.3.3.1 Analysis of stakeholder involvement per year of deployment using 

social network analysis 

The network analysis used the Gephi (0.9.1) tool by extracting the data from the 

DSM table to generate a social network for stakeholder interactions over the pilot 

deployment project activities. 

6.3.3.2 Pilot deployment 

For the pilot deployment, interactions between stakeholders and project activities 

were captured using the Gephi tool and a network diagram consisted of 38 nodes 

and 155 edges, presented in Figure 6.5. The nodes were composed of 23 

stakeholders and 15 project activities over the project life cycle phases of initiation 

(i), planning (p), execution (e), monitoring and control (m), and closing (c). The 

edges represent the stakeholder involvement in the project activities. The higher the 

number of edges connected to a node indicates higher involvement and a higher role 

for this node in this deployment. 
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Figure 6.5: Pilot deployment social network diagram 

A. Pilot deployment network degree centrality analysis 

Among the most common social network analysis measures is degree centrality, 

which refers to the multiple ways to determine a node’s importance, or centrality. 

Table 6.7 depicts the degree centrality score for pilot deployment nodes. The pilot 

deployment degree centrality and social network analysis main observations are: 
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Table 6.7: Degree centrality for pilot deployment nodes 

o At MBRSLP inter-organisational stakeholders level, the main observations 

were: 

Stakeholders with the top five degree-centrality scores for pilot deployment were 

from MBRSLP inter-organisational stakeholders: MBRSLP senior management 

team (s18), with a degree of 15; MBRSLP operational team (s19), with a degree of 

14; MBRSLP expert advisors (s20), with a degree of 14; MBRSLP partners/vendors 

(s21), with a degree of 13; and MBRSLP executive committee (s17), with a degree 

of 12. 

This indicates that MBRSLP inter-organisational stakeholders had most 

interdependencies and played very important roles during pilot deployment, as they 

were involved in most of the 15 project main activities. Node s18’s interaction with 

project activities is demonstrated using an ego network diagram, Figure 6.6, where 

s18 was involved in all project activities. An exception here was for other 
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government entities (s15), support team (s22), and adoption team (s23), where they 

had lower interaction compared to other MBRSLP level stakeholders.  

From the interviews, it was noted that the reason behind this was that these were 

added to the project later, with the start of the implementation occurring during the 

execution project phase. This was attributed to time constraints; however, this 

resulted in a lower readiness level in fulfilling their roles, as they were not prepared 

appropriately to deal with the school sector and students. According to an MBRSLP 

interviewee: 

“we noted that IT support people were used to corporate environment 

compared to working with schools and students… we had to brief them and 

train them again so they better understand the education context” 

From the stakeholder interviews, it was clear that pilot deployment was mainly 

managed and delivered by the MBRSLP team. On the other hand, from a 

stakeholder theory perspective, higher involvement does not necessarily indicate a 

salient stakeholder, as the focus area and level of involvement per stakeholder were 

different, depending on their role. For example, MBRSLP expert advisors’ (s20) 

degree was more than that of the MBRSLP executive committee (s17); however, 

their role was largely providing specific information and advice focused on 

developing the concept of smart learning. On the other hand, the executive 

committee’s official role was to develop the smart learning approach and monitor 

and approve operational plans, as this is part of their official work mandate based 

on the MBRSLP establishment decree from the UAE Cabinet. 

The MBRSLP executive committee (s17) was highly involved in the pilot 

deployment activities, as it was composed of representative from MoE, TRA, and 

PMO. The committee was ultimately responsible for developing MBRSLP’s 

strategic approach and reporting it to the MBRSLP higher committee (s16) for 

direction and approval. During the pilot stage, the focus was in developing the 

approach and strategic direction for such a new unique initiative where there was 

no clear strategy yet in place. According to an executive committee member: 
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“At pilot time the level of thinking about smart learning was not 

sophisticated enough to go beyond ICT to education change…mainly it was 

devices. What was decided as technology package at that time was enough 

for that stage” 

The MBRSLP senior management team (s18) and MBRSLP operation teams (s19) 

were responsible for the overall delivery of the pilot deployment, and coordination 

with different vendors, schools, and MoE. According to an MBRSLP interviewee: 

“pilot deployment was mostly technology deployment…. We were trying 

different technologies per school and with different solution providers in an 

effort to develop our MBRSLP smart learning concept, what technologies 

we will install in schools and our approach toward this new change” 

As for MBRSLP vendors, their role was mainly to pilot their technology, show that 

it works, and prove that their proposed solution and services meet the MBRSLP 

requirements. According to MBRSLP, the vendors were highly committed in an 

effort to get an extended national-level business deal. According to an MBRSLP 

vendor:  

“our company worked with MBRSLP from inception phase from initial 

pilots where MRSLP asked different technology companies to show them 

what and how ICT can help schools and education…at that stage 

requirements where not clear and accordingly MBRSLP worked with 

different technology companies to help in defining what MBRSLP smart 

learning schools will look like….these companies included HP, Microsoft, 

ITworx, Samsong, LG, etc…” 

Accordingly, the power and legitimacy attributes of stakeholder salience were 

officially in the hands of the MBRSLP higher committee, then the MBRSLP 

executive, and then the MBRLSP senior management team. High power was 

dependent on the formal position assigned to it by the UAE Cabinet Resolution 

No.25 for 2012 and indirectly, from the name given to the programme, which was 

named after the vice-president, prime minster of the UAE HH Sheikh Mohammed 
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Bin Rashid Al Maktoum. The urgency was also high since diffusing the ICT 

initiative was a national priority of the UAE cabinet. In terms of legitimacy, it was 

also high from the official authority based on the Cabinet Resolution assigning this 

mandate to MBRSLP. As for the MBRSLP vendors/partners, the vendors and 

solution providers were contracted by MBRSLP to deliver the specific tasks. 

Accordingly, they did not have formal decision-making power. They had high 

urgency due to their interest to prove themselves in this deployment, which might 

increase their chances in getting the extended national-scale business. In terms of 

legitimacy, vendors, especially during pilot deployment, had no formal legal 

position. 

 

Figure 6.6: Pilot deployment – highest connected stakeholder node s18 ego 

network 
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o At school level, the main observations were: 

During pilot deployment, it was noticed that school level involvement seems lower 

than expected, especially as they are considered the main beneficiaries and actual 

adopters of the ICT innovation that MBRSLP is trying to diffuse. That said, 

reviewing the pilot deployment activities, schools were involved in all activities 

related to gathering requirements, developing the smart learning concept, testing 

the technology, and giving comments and feedback. Other activities they were not 

involved in were mainly administrative activities related to cross entities 

coordination, procurement, and project management activities not related to 

schools. On the other hand, from school interviews, it was noticed that school level 

involvement was at its highest during pilot deployment.  

Principals, teachers, and students were engaged in several activities during pilot 

deployment, where the focus was to get their requirements, and so MBRSLP can 

develop the smart learning concept. This is in high alignment with innovation 

diffusion theory and co-creation concept where schools, being the clients, felt that 

they were part of the process and as such were fully engaged and committed during 

pilot deployment. According to principle #2, whose school was part of the pilot 

deployment: 

“early stages especially pilot stages there was very strong support, care and 

engagement from MBRSLP and MoE senior management…they visited 

school many times, they set with us and listen to our suggestions and 

feedback” 

The school teachers noted: 

“On pilot phase … we were involved in devices testing, we were asked about 

our comments, suggestions, and ideas to make it better” 

In summary, schools were highly involved during the pilot deployment, which 

resulted in schools’ sense of ownership, leading them to welcome the experience 

and adopt the provided ICT innovations. Schools were seen to have high legitimacy 

in being involved in the ICT diffusion process, since they are the ultimate users or 
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clients. In addition, schools were seen to have high urgency toward using ICT, as 

they perceive ICT use as a necessity these days, especially given the UAE national 

direction toward ICT adoption. On the other hand, schools had limited power 

authority in terms of organisational rights or power to make decisions. This is 

because the UAE education system is based on a centralised decision-making 

structure, where almost all decisions are made at MoE level and schools have very 

limited authority and power. On the other hand, from an innovation diffusion 

perspective and informal position, schools have a high power in that the success or 

failure of the ICT innovation diffusion process goes back to school-level 

stakeholders being the actual users. All activities related to the adoption and use of 

the deployed ICT are carried out by the users. 

o At MoE federal level, the main observations were: 

As for MoE level involvement, the MoE IT department (s7) was the most involved 

stakeholder during the pilot deployment. This was because the pilot deployment 

was technology driven, and the MBRSLP worked closely with the MoE IT 

department in this regard. The MoE middle management (s5) were the second most 

involved stakeholders from the MoE level, which includes heads of departments 

and sections at MoE. According to the stakeholder interviews, not all MoE middle 

management was involved as it was limited to specific department heads such as 

those of IT, curriculum, strategy, buildings, and the administration department.  

On the other hand, some of the interviewed MoE middle managers noted that they 

were not involved in the MBRSLP unless recently, which they perceived negatively 

because they assumed that involving them would allow them to align with the smart 

learning agenda. This explains some of the school suggestions and comments 

during the pilot deployment, which indicated misalignment with other MoE 

departments. 

MoE top management (s4) were involved during pilot deployment; some of them 

were members of the MBRSLP executive committee and the higher committee. 

Their role was mainly around providing support, approving plans, and reviewing 

progress reports. As for MoE operational teams, it was limited to specific section 



 

 

273 

 

and subject matter experts like mentors, and experts on curriculum, IT, and school 

buildings. The focus was to get technical and education requirements and facilitate 

access to schools. According to the MBRSLP member: 

“during pilot phase we worked closely with MoE departments especially 

IT to get current technology status, and curriculum be able to plan how 

ICT can support curriculum” 

In summary, MoE level interactions were mostly done through the committee 

members and specific subject matter experts involved during the pilot deployment, 

where not all departments were involved or informed about what was happening, 

which resulted in some misalignment or challenges at school level that were 

resolved later. In terms of stakeholder salience, MoE top management has high 

power, legitimacy, and urgency, especially MoE top management who are also 

members in the MBRSLP higher and executive committees. MoE middle 

management was seen to have low salience since most of the organisation powers 

are in the hands of heads of departments. 

o At the local education level, the main observations were: 

At local education authority level, local education zones were partiality involved 

for coordination at local level as, before doing any work, the education zone needed 

to be informed. That said, local education zones were not part of any committee 

related to MBRSLP or actually involved in the deployment activities. Schools 

viewed this as a limitation as they need to report to their local education zone 

authority on all activities taking place in schools; also, the school mentors, who are 

based in the local education zone, monitor them. Schools considered that informing 

and involving the local education zone would facilitate their adoption and make 

them avoid any misunderstanding. As for the Sharjah Education Council, it was not 

involved during pilot deployment. 

In summary, local education zones are seen to be entities with power and legitimacy 

at local level as they have formal authority locally over schools. If they were 

involved properly this could have provided further support to schools, as they have 
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a direct reporting line to the local education council. In terms of urgency, the local 

education zones had similar urgency to that of the schools. In particular, some local 

zones made some efforts to diffuse ICT in schools on a limited basis and the 

MBRSLP initiative represents a great support to achieving a common goal. 

o At key stakeholders outside MBRLSP level, the main observations 

were: 

From the data findings, parents (s11) were involved in the pilot deployment to get 

their inputs and feedback over the deployment. According to an MBRSLP 

interviewee: 

“as part of our requirements gathering and scenarios development we met 

with parents to get their inputs and feedback, parents are important element 

and we need to get their input and manage their expectations”   

From innovation diffusion, parents are seen to have a critical role in driving 

effective diffusion; however, it was seen that they had low salience since they were 

involved for information and awareness purposes. More involvement for parents is 

seen as critical to drive effective diffusion. 

Being the initiator and main sponsor of the MBRSLP, the Prime Minister Office 

(s12) had a direct involvement in the pilot deployment’s major activities, with a 

focus on providing support and monitoring progress. In particular, a very senior 

member from the Prime Minister Office is a member of the MBRSPL higher 

committee and another is a member in the MBRSLP executive committee. The 

Prime Minister Office was seen to be an entity of high power, legitimacy, and 

urgency. According to the MBRSLP senior management team interviewee: 

“the prime minister office (PMO) keep close eye on the deployment progress 

and MBRSLP directly report to education team from PMO on regular basis” 

The UAE Telecommunication Regulatory Authority (TRA) (s13) also had a role 

during the pilot deployment, as it is the funding body for the MBRSLP. In addition, 

TRA had membership of the higher committee and executive committee of the 
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MBRSLP. Moreover, TRA provided resources and expert staff to support 

MBRLSP. At organisational level, TRA focus was on governance of MBRSLP, 

being a programme funded by TRA and one the most strategically important and 

highest-funded initiatives. The TRA had high power and legitimacy in 

consideration of what was mentioned earlier. In addition, TRA had higher urgency 

being the entity responsible to drive ICT diffusion across different sectors in the 

UAE, and education is a critical strategic sector. 

o Main observation on pilot deployment project activities 

Degree centrality for the top five project activities were: the activity ‘manage 

stakeholder engagement’ (e3), with a degree of 20; continuous engagement and 

feedback from stakeholders (m3), with a degree of 19; develop smart learning 

concept (i2), with a degree of 16; identify stakeholders and key partners (i3), with 

a degree of 11; and develop pilot project charter (i4), with a degree 11. The highest 

degree for activity node was node e3=20, where 20 out of the 23 stakeholders were 

involved in this activity. Figure 6.7 presents the ego network for node e3. The figure 

is a star network diagram representing node e3 interdependencies with stakeholders 

during the pilot deployment. Activity e3 was generally focused on engagement with 

all related stakeholders, which justifies why it was the highest degree. The next 

highest activity degree was for develop smart learning concept (i2), which was the 

focus of the pilot deployment and involved almost all stakeholder levels. An 

observation was that there was no engagement with local education level entities 

for activity (i2), which supports the earlier observation of misalignment between 

schools and local education zones. 
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Figure 6.7: Pilot deployment – highest connected activity node e3 ego 

network 

B. Modularity network analysis for pilot deployment 

Modularity measures how well a network decomposes into modular communities – 

also called clusters, or groups. Networks with high modularity have dense 

connections between the nodes within modules but sparse connections between 

nodes in different modules. Running the class modularity measure in the Gephi tool 

will simply look for the nodes that are more densely connected together than to the 

rest of the network, and then colour the identified cluster into different colours. In 

our case, it should show which stakeholders and activities nodes are more densely 

connected between each other than the rest of the network. This assists in a better 

understating for the network structure of the changing dynamics over the project 

life cycle phase or years of deployment. 
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From the pilot deployment diagram, three clusters were identified for pilot 

deployment network, presented in three different colours for the nodes and edges, 

as depicted in Figure 6.8. This was generated using the class modularity function 

with parameters configured as follows: randomise = on; use edge weights = on; and 

resolution = 1. Results provided modularity = 0.202 and number of communities = 

3. The pilot deployment network clustering main observations were: 

o Three communities were identified where the number of nodes per 

community was 11, 11, and 13. 

o Filtering of the network diagram based on communities can be seen in 

Figure 6.9. From the diagram, the main observations are: 

 Modularity community (A) has the highest number of stakeholder 

nodes (s1, s2, s3, s4, s6, s9, s11, s22, s23). The stakeholders cover 

all school levels, one from MoE operational teams, the education 

zones, and adoption and support teams. On the other hand, this 

community is grouped by the top three activity nodes in degree 

centrality (e3, i2, m3). This community represents most of the 

operational level stakeholders and users, in addition to stakeholder 

engagement activities. 

 Modularity community (B) included the top four stakeholders in 

degree centrality (s18, s19, s20, s21). Those stakeholders represent 

the MBRSLP core team carrying out the actual delivery of the pilot 

deployment. 

 Modularity community (C) included the stakeholders with the 

highest salience or power, including the funding body TRA (s12), 

the Prime Minister Office (s13), MBRSLP higher committee (s16), 

and MBRSLP executive committee (s17). 
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Figure 6.8: Pilot deployment modulity communities 
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 C. Pilot deployment network by project life cycle phases 

This section will review the pilot deployment network using the project life cycle 

phase by phase. Figure 6.9 demonstrates how the pilot deployment network grows, 

starting from the initiation phase through the planning, execution, monitoring and 

control, and closing phases. The approach allows us to clearly model for the 

dynamics of interactions and interdependencies across project life cycle phases. 

Each project phase will be discussed over the following sub-sections. 

Initiation phase 

The initiation phase was composed of four main activities: establish joint committee 

(i1); develop smart learning concept (i2); identify stakeholders and key partners 

(i3); and develop pilot project charter (i4). Being in the pilot deployment, 

considered the initiation of the MBRSLP initiative, the activities were focused on 

defining who should be involved by establishing the committees and defining what 

constitutes the concept of a smart learning initiative in UAE.  

The main stakeholders involved in the initiation phase were s4, s5, s7, s12, s12, s16, 

s17, s18, s19, s20, and s21. At MoE level, top and middle management (s4, s5) were 

highly involved since they were key members of the joint committees. In addition, 

the MoE IT department (s7) was fully involved since it was an IT-based initiative. 

The strategic stakeholders of TRA (s12) and the Prime Minister Office (s13) were 

also fully involved, being the funding body and main sponsor of the initiative and 

especially as MBRSLP is named after the prime minister. This demonstrates the 

level of political support given to MBRSLP. At MBRSLP level, the higher and 

executive committees (s16, s17) were also fully involved, taking their roles as per 

the Cabinet resolution for establishing the MBRSLP initiative. 

From the stakeholder interviews, the pilot deployment was very fast and scope was 

limited to 14 schools; the complexity of deploying ICT in 14 schools was not 

considered a big challenge. The actual challenge was to develop the concept of 

smart learning and, at that time, it was limited to a technology deployment. 

According to an executive committee member: 
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“At pilot time the level of thinking about smart learning was not 

sophisticated enough to go beyond ICT to education change…mainly it was 

devices. What was decided as technology package at that time was enough 

for that stage” 

In addition, an MBRSLP interviewee supported this view, stating: 

“pilot deployment was mostly technology deployment…. We were trying 

different technologies per school and with different solution providers in an 

effort to develop our MBRSLP smart learning concept, what technologies 

we will install in schools and our approach toward this new change” 

On the other hand, some stakeholders were not involved during the initiation phase. 

Cluster managers (s8) were not involved because, at that time, there was no cluster 

manager’s role at ministry level; it was only introduced during year 3 deployment. 

In addition, local education authorities (s9, s10) were not involved although they 

had high authority and a critical role in dealing with schools directly. The 

implications of this were discussed in a previous section, with it resulting in 

misalignment between the local authority and schools. Other government entities 

(s14) and the connectivity service provider (s15) were not involved. Finally, the 

support and adoption teams (s22, s23) were not involved, as these roles had not yet 

been established. 

In summary, during the initiation phase, most activities were managed and involved 

decision-makers and strategic stakeholders aiming to establish the initiative and 

working teams. 

Planning phase 

The planning phase was composed of four main activities: pilot school selection 

(p1); vendors and partner engagement (p2); develop time plan (p3); and develop 

procurement budget plans (p4). As highlighted earlier, pilot deployment was 

considered a technology-driven deployment with much lower complexity compared 

to the other years of deployment. Selected vendors and solution providers were 

given a school in order for each one to demonstrate how they enrich the teaching 
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and learning environment with ICT. Planning activities were mostly managed by 

MBRSLP senior management and operational teams (s18, s19). In addition, 

MBRSLP utilised the expertise from specific partners such as Intel and Microsoft 

to assist in the planning phase and facilitate access to technology solution providers 

and similar initiatives around the world. 

Execution phase 

The execution phase was composed of three main activities: conduct procurement 

and awarding (e1); oversee performed work (e2); and manage stakeholder 

engagement (e3). The main activity for this phase was e3, where the network grows 

significantly because of the stakeholder management activities. From the interviews 

and upon reviewing the activities, it was noticed that school level involvement was 

mostly around testing the new technology and giving feedback on their experience. 

According to an MBRSLP consultant: 

“the main objective from pilot phase was mainly usage …to break any 

barriers between use of technology in teaching and learning and 

communication… MBRSLP introduced ICT to teachers and students…this 

was something new to deal with…so we tried to make them familiar with it 

and use it freely with confidence…we started with teachers first and then 

engaged students”   

Monitor and control phase 

The monitor and control phase was composed of three main activities: oversee roll-

out performance (m1); validate performed scope (m2); and continuous engagement 

and feedback from stakeholders (m3). During this phase, school and MoE level 

stakeholders were involved again. Schools were involved to get their feedback on 

the experience of using the provided ICT their schools. MoE level stakeholders 

were involved to get feedback and get support in overseeing performed scope, 

especially the IT department and school buildings department. It is worth 

mentioning that education zones were not involved in this phase, although they 
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could have assisted in monitoring and control, considering their direct involvement 

in school operations. 

Closing phase 

The closing phase was composed from the single activity of pilot closure and 

recommendations report (c1), where MBRSLP worked closely with the different 

teams and committee to report on the pilot deployment and recommendations on 

the way forward. On this activity, the MBRSLP senior management team 

interviewee noted: 

“from the review of international experience and the pilot deployment, it 

was clear that a technology driven deployment will not be sufficient and the 

direction was toward a holistic change program were ICT support 

education”   

Accordingly, MBRSLP submitted the pilot report with the list of recommendations 

to develop a holistic approach toward ICT deployment in UAE public schools. 
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Figure 6.9: Pilot deployment network growing over project life cycle phases  
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6.3.3.3 Year 1 Deployment 

Following on from the pilot deployment observation, year 1 deployment was of 

larger scale and complexity. Year 1 deployment scope was to cover all grade 7 

students across UAE public schools, comprising 123 schools, 440 classrooms, 

1,343 educators, and 11,548 students. The year 1 deployment project was under 

extreme time pressure, driven by political leadership urgency to diffuse ICT in UAE 

schools. MBRSLP had less than four months to plan and execute a large scope and 

extended provision of ICT based on the lessons learned from the pilot deployment. 

Year 1 ICT deployment was more holistic, with the package of ICT devices and 

services clearly defined and the concept of smart learning and deployment approach 

more mature. For the year 1 deployment, the network diagram consisted of 39 nodes 

and 134 edges, presented in Figure 6.10. The nodes were composed of 23 

stakeholders and 16 project activities over project life cycle phases. Over the next 

sub-sections, the following network analysis will be discussed: 

A. The degree centrality analysis 

B. Network modularity analysis 

C. Network analysis by project life cycle phases. 
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Figure 6.10: Year 1 deployment social network diagram 

A. Year 1 deployment network degree centrality analysis 

Year 1’s degree centrality is summarised in Table 6.8. The year 1 deployment social 

network diagram main observations are: 
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Table 6.8: Degree centrality for year 1 deployment nodes 

o At MBRSLP inter-organisational stakeholders level, the main observations 

were: 

Stakeholders with the top five degree scores for year 1 deployment were all 

MBRSLP inter-organisational stakeholders: MBRSLP senior management team 

(s18), with a degree of 16; MBRSLP operational team (s19), with a degree of 16; 

MBRSLP expert advisors (s20), with a degree of 16; MBRSLP higher committee 

members (s16), with a degree of 12; and MBRSLP executive committee members 

(s17), with a degree of 12. This indicates that MBRSLP inter-organisational 

stakeholders maintained a high interaction and played a central role during year 1 

deployment, as they were involved in all 16 project activities for s18, s19, and s20. 

Node s18’s interaction with project activities can be seen in the ego network 

diagram in Figure 6.11, where s18 was central in all project activities. On the other 

hand, MBRSLP partners/vendors’ (s21) involvement is reduced in comparison to 

their pilot deployment. Vendors were not involved in the initiation and planning 
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activities due to procurement and tendering processes until vendors’ awarding took 

place.  

On the other hand, once the prime system integrator vendor was awarded, all 

implementation activities were going to this vendor, which played the central role 

in year 1 deployment implementation. According to MBRSLP, the year 1 

deployment approach was through a prime system integrator, who was in charge of 

the overall delivery tasks including dealing with any sub-contractor. The HP 

company was appointed the prime system integrator for all year 1 deployments. The 

system integrator role was described thus by an interviewee from the vendors: 

‘HP company proposed to do end-to-end solution to cover all the experience 

that a student or teacher will go through from device to network to internet 

to applications and operations and support functions. This was sought to 

reduce the burden of managing multiple solution providers each at different 

area and they positioned HP to be the single point of contact and system 

integrator for MBRSLP. We took care of all sub-contractors and other 

vendors in the background of such complex setup including hardware 

vendors (screens, students and teacher devices, and equipment's), the MEP 

work, the connectivity (wifi, internet lines, MPLS network), back operations 

in data centre, IT operations, help desk functions, and MBRSLP support 

team’ 

One observation was noted on the in-school support and adoption teams where 

MBRSLP tasked the prime system integrator vendor to allocate one permanent 

member per school. This was an important yet complicated task, where the vendor 

had to provide 123 support team members (males for boys’ school and female for 

girls’ schools) within a less than two-month period. During the pilot phase, an 

observation was noted on the difference between working in a school with students 

compared to a corporate context, highlighting the need to ensure an appropriate 

level of readiness for the school context. The same observation remained a 

challenge during year 1 deployment as some schools complained about the 
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members allocated to their school. According to a prime system integrator 

interviewee: 

 “we did huge effort to allocate appropriate candidates for in-school 

support and adoption team members….we monitored their performance and 

based on the review we had to change a number of them as appeared to be 

less qualified members” 

In general, at MBRSLP level, stakeholder power, legitimacy, and urgency remained 

the same as the pilot deployment with maybe more urgency to deliver. Officially, 

the power and legitimacy attributes of stakeholder salience were in the hands of the 

MBRSLP higher committee, then the MBRSLP executive, and then the MBRLSP 

senior management team. As for the MBRSLP vendors/partners, they did not have 

formal decision-making power, as they were only implementers. On the other hand, 

after awarding a vendor as the prime system integrator, all MBRSLP deployments 

were going through this vendor, which give it power from an informal position 

where their role was central to the success of the ICT diffusion.  

The vendors were seen to have high urgency due to their interest to prove 

themselves in this national deployment level, which might open doors for more 

business at regional level and for coming deployments. In terms of legitimacy, 

vendors had no formal legal position to be closely involved; however, from an 

informal position they had the right to be closely involved. From the diffusion 

perspective, they played a central role in the ICT deployment, controlling all 

implementation activities and sub-contractors and having direct interaction with 

schools on behalf of MBRSLP through the support and adoption teams. This way, 

the prime system integrator vendor, from a risks perspective, was seen to have high 

salience and a central role in year 1 deployment. 
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Figure 6.11: Year 1 deployment – highest connected stakeholder node ego 

network 

o At school level, the main observations were: 

School level interaction reduced significantly during year 1 deployment. Students 

(s1) and teachers (s2) were involved in only one activity. School principals were 

involved in different activities related to facilitating access, execution tasks, and 

monitoring progress within the schools. On the other hand, schools were not 

involved in initiation and planning activities, despite being the ultimate users. From 

the interview discussion with an MBRSLP senior management team member, this 

was justified due to the very short timeline as the decision to give year 1 extended 

scope was taken around the end of the academic year, when all schools go on 

extended summer leave. Accordingly, schools were closed during the initiation, 

planning, and early execution phases of year 1 deployment. According to a school 

principal on year 1 deployment: 
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“we heard about smart learning initiative from the official launch by HH 

Mohammed bin Rashid in news and we were very happy with that and 

looking forward when it will happen in our schools… it was very quick 

deployment …we were surprised all cycle 2 school were being transformed 

to smart schools” 

The principal explained how, with the start of the 2013-14 academic year, ICT was 

already deployed across all grade 7 classrooms and that, during the first, week 

teachers had to go for a full week of training to get their personal laptops and get to 

know how to use the new technologies and applications in their school. 

In terms of school level stakeholder salience, it is even higher in the year 1 

deployment compared to the pilot deployment. This is related to the fact that year 1 

ICT diffusion is a larger-scale roll-out, with higher complexity and high expectation 

from the project sponsors. Being the direct adopters gives them an informal position 

of power, legitimacy, and urgency. In summary, schools were not highly involved 

during the year 1 deployment initiation and planning phases and had a small role 

over the other phases. Although schools were not involved and it was big sudden 

change that they need to cope with, the high level of support given to schools 

nevertheless provided comfort to accept and adopt this change. Schools appreciate 

the high level of attention given to the teachers’ training, the quality of devices, the 

quality of IT help desk, and providing permanent support and adoption team 

members per school. All these were key drivers for schools welcome the experience 

and adopt MBRSLP. 

 At MoE federal level, the main observations were: 

The MoE IT department (s7) was also the most involved stakeholder from MoE 

level during the pilot deployment. This indicates that at MoE IT department was the 

most important stakeholder during pilot deployment. According to stakeholder 

interviews, during the pilot deployment the highest interaction at MoE level was 

with the IT department and curriculum department. According to the MBRSLP 

member: 
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“MoE IT department was like our main contact and coordinator within 

MoE…they arrange access for MBRSLP to specific department and provide us 

with required statistics since they control the SIS (student information system)”  

On the other hand, the curriculum department was highly involved as their 

curriculum experts were supporting the development of the interactive curriculum 

for grade 7. According to the MBRSLP senior management team member: 

“a big part of year 1 deployment was to develop digital interactive curriculum 

for grade 7…this was done with direct coordination with MoE curriculum 

department where MoE curriculum experts were responsible to develop the 

educational scenarios that will be digitized by the specialized vendor MBRSLP 

awarded the contract”  

As for MoE top and middle management (s4, s5), they were involved in general 

support and monitoring the progress, especially MoE staff who were members of 

the MBRSLP executive committee (s17). On the other hand, it was noted that not 

all MoE department were properly informed about what is taking place in schools 

under the MBRSLP initiative, which resulted in misalignment between MoE 

departments and more importantly with schools. According to a school principal: 

“In year1 deployment … some MoE departments or staff were not aware of 

what is happening in schools under smart learning project…we had a problem 

with school mentors were they insisted to have the class planning book which is 

now digitized in the LMS …after raising this to MBESLP it was resolved later 

on…there must be more coordination between MBRSLP and MoE and between 

MoE departments” 

When this matter was discussed with MBRSLP members, they confirmed that more 

coordination was needed and that time was a huge challenge, especially for year 1 

deployment. In addition, upon discussing the coordination topic with MoE middle 

management, it was noted that coordination between MoE departments is one of the 

biggest challenges and that sometimes it feels as if there are silos between 
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departments. According to an MoE middle management interviewee who is a head 

of a key department: 

“MBRSLP did start very fast…the expectation over time was to fix some of the 

challenges including involving other key departments, improving the provision 

and higher engagement with schools to ensure sustaining adoption…” 

The interviewee also talked about the organisational challenges at MoE level 

stating:  

“we have a challenge in MOE configuration … departments work in 

silos…and I think MBRSLP was wrong when they assumed MOE 

departments will work with each other for MBRSLP agenda and that they 

will align with MBRSLP”  

The interviewee also talked about the importance of alignment between all 

stakeholder levels, stating: 

“it is important to have a full plan involving three levels of stakeholders: level#1 

top managements from MoE, level2 departments heads and education zones, 

level3 schools principals, teachers, students, parents ,..” 

In summary, MoE level interactions were mostly done through the committee 

members and specific subject matter experts involved during the pilot deployment, 

where not all departments were involved or informed about what was happening, 

which resulted in some misalignment or challenges at school level that were 

resolved later. In terms of stakeholder salience, MoE top management has high 

power, legitimacy, and urgency, especially MoE top management who are also 

members of the MBRSLP higher and executive committees. MoE middle 

management was seen to have low salience since most of the organisation powers 

are in hands of heads of departments. As for the MoE IT department, it was seen to 

have high power from the formal position relating to IT and the fact that the 

MBRSLP LMS system is interdependent with the MOE SIS (student information 

system) to be able to retrieve users’ and classrooms’ data. In addition, the MoE IT 
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department played a central role in facilitating access and interaction with other 

MoE departments. 

o At the local education level, the main observations were: 

At local education authority level (s9, s10), the status remained similar to the pilot 

deployment, with marginal involvement. The interaction with the education zone 

was limited to informing them about what was taking place in schools, with no 

direct role assigned to them. According to MBRSLP, to engage with the education 

authority MBRSLP needed to go through MoE, which limited their ability to engage 

and assumed that MoE would inform and brief the education zones. The local 

education authorities were concerned about not getting appropriate involvement and 

awareness on the smart learning agenda, noting that they were waiting for MoE or 

MBRSLP to approach them with details. 

In summary, the local education authorities are seen to be entities with power and 

legitimacy at local level, as they have formal authority locally on schools. If they 

were involved properly this could have provided further support to schools as they 

have a direct reporting line to the local education council. In terms of urgency, the 

local education zones had similar urgency to schools, especially, some local zones 

made some efforts to diffuse ICT in schools on a limited basis and the MBRSLP 

initiative represents a great support to achieve a common goal. 

o At key stakeholders outside MBRLSP level, the main observations 

were: 

For year 1 deployment, parents (s11) were involved later, at the execution phase, 

where they had to sign an acceptable use policy and approve handing a computer 

tablet to their kids. On the other hand, some schools noted that they took the 

initiative and conducted workshops and parent meetings to explain to them what 

was happening and how the students will benefit from the smart learning project. 

School principals expressed the need for more parent engagement, especially at 

female schools. 
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The engagement with the Prime Minister Office (s12) was lower in the year 1 

deployment; this was justified in that the MBRSLP year 1 plan was approved by 

the Prime Minister Office, specifically the extended scope, and their role turned into 

monitoring. As for TRA (s13), the involvement was reduced compared to the pilot 

deployment. TRA were involved in several key activities during year 1 deployment, 

with a focus on budget and procurements activities since TRA is funding the 

MBRSLP project; in addition, year 1 tendering and procurements were directly 

support by TRA. According to an MBRSLP interviewee: 

‘in year 1 deployment MBRSLP core team was not yet built and TRA supported 

MBRSLP through its departments including legal, procurement and finance 

departments…also TRA provided MBRSLP with expert staff members who 

worked with different deployment teams and vendors to meet the short timeline’ 

In summary, parents are seen to have an important role to drive effective diffusion 

and principals believed more engagement was needed for year 1 deployment. As 

for PMO, the shift was to a strategic role and away from operational activities since 

the MBRSLP was established, and the MBRSLP strategic plan was approved by 

PMO. PMO maintained high power, legitimacy, and urgency since they were still 

members of the MBRSLP higher and executive committees. As for TRA, the power, 

legitimacy, and urgency remained as high as in the pilot deployment. In addition, 

TRA continued to provide operation level support to MBRSLP in procurement, 

legal matters, and providing expert staff. 

o Main observation on year 1 deployment project activities 

Degree centrality for the top five project activities were: manage stakeholder 

engagement (1e3), with a degree of 19; validate performed scope (1m2), with a 

degree of 13; develop statement of work (1i1), with a degree of 12; develop business 

case (1i2), with a degree of 10; and roll out closure reports (ic2), with a degree of 

10. The highest degree for an activity node was node (1e3), with 19 out of the 23 

stakeholders involved in this activity. Figure 6.12 presents the ego network for node 

(1e3). The figure is a star network diagram representing node (1e3) 

interdependencies with stakeholder during year 1 deployment.  
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Figure 6.12: Year 1 deployment – highest connected activity node ego 

network 

B. Modularity network analysis for year 1 deployment 

From the year 1 deployment network, four clusters were identified in four different 

colours for the nodes and edges. This was generated using class modularity function 

with parameters configured as follows: randomize = on, use edge weights= on, and 

resolution = 1. Results provided modularity = 0.187 and number of communities = 

4. The year 1 deployment class modularity main observations are: 

o Four communities were identified, with the number of nodes per community 

being 9, 9, 9, and 10. 

o Filtering the network diagram based on communities can be seen in Figure 

6.13. From the diagram, the main observations are: 

 Modularity community (A) has the highest number of stakeholder 

nodes = 8 (s1, s2, s4, s9, s10, s11, s12, s23). The stakeholders cover 

school level, MoE top management, the local education authority, 

the Prime Minister Office, and adoption teams. Reviewing the 
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degree centrality of these stakeholders it can be noticed that all 

scored 4 or below. On the other hand, this community grouped MoE 

top management and the Prime Minister Office, which are the 

stakeholders with the highest formal salience; in addition, this 

cluster groups two of the top three activity nodes in degree (1e3, 

1i1).  

 Modularity community (B) included three stakeholders where the 

degree was 16 among all of them (s18, s19, s20). Those stakeholders 

represent the MBRSLP core team carrying out the actual delivery of 

year 1 deployment and all activities go through them. 

 Modularity community (C) included three stakeholders with the 

highest salience or power including the funding body TRA (s12), the 

MBRSLP higher committee (s16), and the MBRSLP executive 

committee (s17). 

 Modularity community (D) grouped most of the MoE level 

stakeholders including MoE middle management (s5), MoE 

operational teams (s6), and the MoE IT department (s7). 
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Figure 6.13: Year 1 deployment modulity communities 
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C. Year 1 deployment network by project life cycle phases 

This section will review the year 1 deployment network using the project life cycle 

phase by phase. Figure 6.14 demonstrates how the year 1 deployment network 

grows, starting from the initiation phase through the planning, execution, 

monitoring and control, and closing phases. The approach allows us to clearly 

model for the dynamics of interactions and interdependencies across project life 

cycle phases. The main observations for each of the project phases will be discussed 

over the following sub-sections. 

Initiation phase 

The initiation phase was composed of four main activities: develop statement of 

work (1i1); develop business case (1i2); identify stakeholders and key partners 

(1i3); and develop project charter (1i4). The year 1 initiation phase activities 

represent typical project initiation activities in comparison with the different type 

of activities discussed in the pilot initiation phase.  

The main stakeholders involved were s17, S18, s19, and s20 from the MBRSLP 

level and the MoE IT department (s7) from the MoE level. As discussed earlier, 

year 1 deployment was challenged with an extended scope to cover 127 schools in 

less than five months, which required a fast-track process over all phases. 

Comparing the network diagram, the initiation phase network density in year 1 was 

less than that in the pilot deployment. The focus was on developing the project 

charter and moving to procurement process, where actual ICT deployment was after 

awarding vendors to deliver it as part of the execution phase. 

In addition, the focus was on finalising the requirements, an approach to year 1 

deployment based on lessons learned from the pilot deployment. According to the 

MBRSLP member: 

“a key requirement for year 1 deployment was to finalize the requirements 

that will go into the tenders to the market… decision has been made to target 

all grade 7 across UAE, the nature of student and teacher’s devices, class 

room set up, the nature of ICT infrastructure, digital content, learning 
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management system, and training needs… all these went into the tenders 

circulated to market”   

Planning phase  

The planning phase for year deployment was focused on developing detailed 

requirements that will go into the tenders where the actual deployment of ICT will 

take place after awarding vendors. According to the MBRSLP member:  

“we had to develop detailed requirements to build a solid tender, circulate 

it to market and awarding in less than 2 months”  

This process was support by MBRSLP expert advisors and staff from TRA and the 

MoE IT department. According to the MBRSLP member: 

“during the detailed requirements gathering some key decisions has been 

made including centralizing the infrastructure through a new data centre, 

decision to select interactive screens instead of project technology, the LMS 

solution, configuration of digital content, the support and adoption, and 

technology requirements for students and teacher devices” 

In addition, according to the MBRSLP senior management member: 

“we decided to develop our request for proposals (RFP) based on 

educational requirements not technical configuration…so we stated a 

computing device is need to provide specific functionalities…. these we 

drown form the case scenarios we developed during pilot deployment and 

enhanced for year 1 deployment” 

Referring to innovation theory and the innovation development process, this stage 

is that in which the ICT innovation for school was being finalised, based on the pilot 

deployment and the education requirements. By end of this phase MBRSLP defined 

the package of ICT innovation going to be deployed to grade 7. The package 

included computing devices for students and teachers, ICT infrastructure, 

connectivity, LMS solution, interactive digital content, support and adoption 

service, and help desk services. All these were based on the lessons learned from 
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the pilot deployment and reviewing lessons learned from international experiences 

for similar projects. That said, the MBRSLP strategy was still in development, 

according to an MBRSLP advisor: 

“in consideration of realities and new priorities…we have been working on 

two tracks, first to support delivering the mandate for year1 scope and 

second track was to continue our landscape review and MBRSLP strategy 

development to be approved by prime minster office and other key 

stakeholders” 

This indicates a special case where year 1 deployment was not based on a short-

term plan until the full strategic plan is finalised. According to the MBRSLP senior 

management interviewee: 

“in developing the strategic plan we had to take into consideration how year 

1 deployment which can be noticed in the strategic approach and 

deployment plan” 

Execution phase  

The execution phase started with conducting procurements and awarding (1e1) and 

then the actual delivery of the planned package of ICT innovation designed for 

grade 7. Within the execution phase, the awarded system integrator vendor 

established a complicated fast-track delivery project. According to an MBRSLP 

partner: 

“right after being awarded we established nine main project tracks: 

computing devices, smart screens, data centre, connectivity, Mechanical 

Electrical & plumping (MEP), LMS, digital content, support services, and 

training and change management. We worked closely with MBRSLP and all 

the subcontractors to plan the activities and delivery through a set of joint 

working groups and committee” 

Form the network diagram, it can be seen that with the execution phase the network 

got higher density. The main involved stakeholder nodes were s18, s19, and s20. 
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Additionally, it can be seen that with the execution phase vendor/partner 

engagement started right after the awarding activity (1e1). MBRLSP 

vendors/partners, specifically the system integrator vendor, became central to all 

activities during the executions phase, where all implementation took place.  

Monitor and control phase 

The monitoring and control phase for year 1 deployment involved vendors and 

partners (s20), since there is a prime system integrator vendor responsible for the 

majority of the delivery on behalf of MBRSLP. In addition, MBRLSP focus was on 

monitoring the progress of the prime system integrator vendor and ensuring that 

proper coordination was happening with schools, MoE, and even between sub-

contractors to meet the short deadline. According to an MBRSLP vendor: 

“we established robust monitoring and control process which was being 

reported to key partner’s alignment meeting every Sunday…MBRLSP 

senior management team was one of the main participants of this weekly 

meeting were progress will be reported, risks will be highlight and issues 

will be resolved” 

Accordingly, most of the operational data and its flow were managed and controlled 

by the prime system integrator vendor. In addition, the MBRSLP management team 

had a critical role to govern all these activities and progress using the routine 

meetings and progress reports. 

Closing phase  

The year 1 deployment’s closing phase was focused on handing over the deployed 

ICT to the operations team. The operations team is a team that will take care of 

maintaining the ICT devices and services to ensure sustainable use of the deployed 

ICT and assist in any technical issues. According to an MBRSLP vendor: 

“part of the hand over process is to get confirmation of delivery from 

schools, delivery inspection team and then certification of completion will 

be issued and operations team officially takeover” 
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In addition, the MBRSLP team mentioned that part of closing phase is to prepare a 

different report to the MBRSLP executive and higher committee, in addition to 

TRA and PMO. These reports included details such as what was done, lessons 

learned, challenges, and suggestions going forward. 

Figure 6.14: Year 1 deployment network growing over project life cycle phases 

6.3.3.4 Year 2 deployment 

Following on from year 1 deployment, year 2 deployment was based on the roll-out 

plan from the MBRSLP approved strategy. This scope accumulated to a total of 

24,539 students, 3,973 teachers, 147 schools, and 1,300 classrooms (MBRSLP 

Annual Report, 2014). A major observation for year 2 deployment was that the 

package of ICT deployment was similar to the year 1 offering, with no major 

changes. 

 

 

Monitoring & Control Closing
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For the year 2 deployment, the social network diagram consisted of 42 nodes and 

198 edges, as seen in Figure 6.15. The nodes were composed of 23 stakeholders and 

19 project activities over the project life cycle phases. Over the next sub-sections, 

the following network analysis will be discussed: 

A. The degree centrality analysis 

B. Network modularity analysis 

C. Network analysis by project life cycle phases 

 

Figure 6.15: Year 2 deployment social network diagram 

A. Year 2 deployment network degree centrality analysis 

Year 2 degree centrality is summarised in Table 6.9. Year 2 deployment social 

network diagram main observations: 
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Table 6.9: Degree centrality for year 2 deployment nodes 

o At MBRSLP inter-organisational stakeholders level, the main observations 

were: 

The stakeholders with the top five-degree centrality scores for year 2 deployment 

were all MBRSLP inter-organisational stakeholders: the MBRSLP operational team 

(s19), with a degree of 19; MBRSLP expert advisors (s20), with a degree of 19; the 

MBRSLP senior management team (s18), with a degree of 18; the MBRSLP 

executive committee members (s17), with a degree of 17; and MBRSLP higher 

committee members (s16), with a degree of 14. This indicates that MBRSLP inter-

organisational stakeholders maintained they high interaction and played central 

roles during year 2 deployment. According to the MBRLSP interviewee: 

“after approving MBRSLP strategy, a series of workshops took place with 

almost all MoE departments in an effort to make them fully aware of 

MBRSLP and the strategic plan and to ensure alignment across MoE 

departments” 
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On the other hand, MBRSLP partners/vendors’ involvement notably increased 

compared to year 1 deployment, where the degree was 16 for year 2 deployment 

compared to 6 in year 1. Vendors were involved in all year 2 deployment project 

phases. This was because year 1 deployment awarded a prime system integrator 

vendor a three-year contract for data centre, help desk, IT operations, and support 

team services. Accordingly, the prime system integrator vendor played a central 

role over all the year 2 project phases. 

Accordingly, at MBRSLP level, stakeholder power, legitimacy, and urgency 

remained the same as with year 1 deployment. Officially, the power and legitimacy 

attributes of stakeholder salience were in the hands of the MBRSLP higher 

committee, then the MBRSLP executive, and then the MBRLSP senior 

management team. As for the MBRSLP vendors/partners, they still did not have 

formal decision-making power but were seen to have power from an informal 

position, in that their role was central to the success of the ICT diffusion. The 

vendor’s urgency was seen to be reduced where their responsiveness to attending 

issues was seen to be less than in year 1 deployment. This can be due either to the 

complexities for larger scope or to a different mode of operation since the contract 

had been secured.  

In terms of legitimacy, the prime system integrator vendor is seen to have a higher 

position to be closely involved, since the scope of work and period of relations are 

legally three years. On the other hand, from stakeholder interviews, it was identified 

that alignment gaps started during year 2 deployment, where system integrator 

vendors felt that they were not aligned at strategic and tactical levels and that their 

level of engagement was reduced. According to the prime system integrator 

interviewee: 

“during year 1 deployment there was strong alignment at strategic, tactical 

and operational levels…down the road it went to only operational which 

created a gap for us” 

From stakeholder and innovation diffusion perspectives, this gap between central 

stakeholders is considered a high risk. Feedback from an MBRSLP senior 
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management interviewee indicated that the programme was undergoing strategic 

changes, which cannot be discussed outside the organisation, especially with 

entities reflecting conflict of interest. 

At school level, the main observations were: 

At school level, degree centrality indicated an increased level of involvement 

compared to year 2 deployment. Students (s1) = 2, teachers (s2) = 3, principal (s3) 

= 10. This is very true for principals; however, students’ and teachers’ involvement 

was still low. From school interviews, it was noted that the principal’s involvement 

was not in actual planning activities or the specification of the ICT innovations, 

where the purpose of their involvement was to facilitate access to schools, verify 

work done in schools, and some administration tasks. In addition, schools noted that 

there were no major changes or enhancements to the provided ICT from year 1. In 

addition, there were no major changes at MoE level to cope with or facilitate the 

smart learning initiative. According to a school principal: 

“we don’t have clear point of contact at MoE in regards to smart learning” 

From innovation theory, re-invention is considered a major dimension for adoption 

and a driver for sustaining adoption, as discussed in section 3.5.5. In terms of school 

level stakeholder salience, it is seen to be even higher in the year 2 deployment 

compared to year 1 deployment. This is related to the fact that the scope is 

increasing and expectations to see tangible results are increasing from MBRLSP 

sponsors after two years of deployment. This makes school level views critical to 

measure the success or failure. 

o At MoE federal level, the main observations were: 

For year 2 deployment, the highest involvement was also from the MoE IT 

department (s7), followed by MoE middle management (s5), and the MoE 

operations team (s6). These stakeholders carried out the same roles in year 1 

deployment. With regard to alignment with other MoE departments, more 

engagements took place, especially after the MBRSLP’s series of strategy 

awareness workshops. From interviews with MoE middle management 
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interviewees, it was noted that during year 2 deployment more interaction was 

happening between the MBRSLP with other MoE departments, including 

assessment, accreditation, school support, strategy, health and safety, and school 

activities departments at MoE. 

In summary, MoE level interactions went beyond the committee members to 

involve different MoE departments. In terms of stakeholder salience, MoE top 

management still has high power, legitimacy, and urgency, especially those 

individuals who are also members of the MBRSLP higher and executive 

committees. MoE middle management is still seen to have low salience, since most 

of the organisation powers are in hands of heads of departments. As for the MoE IT 

department, it is still seen to have high power from the formal position relating to 

IT and the fact that the MBRSLP LMS system is interdependent on the MOE SIS 

(student information system). 

o At the local education level, the main observations were: 

At local education authority level (s9, s10), the status remained similar to the pilot 

deployment, with marginal involvement. The interaction with the education zones 

continues to be limited to an informational level. On the other hand, the MBRSP 

team noted that year 2 deployment witnessed increasing engagement directly with 

the Education Council of Sharjah, which resulted in shared initiatives and pilot 

activities sponsored by the Education Council and supported by MBRLSP. 

According to the Education Council interviewee:  

“we worked closely with MBRSLP to get expert advice on smart learning 

matters… together we launched pilot activities targeting schools in Sharjah 

including smart radio and 3D printing pilot”  

In summary, local education authorities are seen to be entities with power and 

legitimacy at local level, as they have formal authority locally over schools. The 

engagement with Sharjah Education Council demonstrated a good example in this 

regard, which might have huge potential. In terms of urgency, the Education 

Council demonstrated urgency by sponsoring the pilot project to diffuse innovative 
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ICT in schools in cooperation with MBRSLP, which represents a great support 

toward achieving a common goal. 

o At key stakeholders outside MBRLSP level, the main observations were: 

The interaction with parents (s11) remained similar to year 1 deployments, with 

extra emphasis on e-safety awareness. According to MBRLSP, during year 2 

deployment, higher emphasis was given to e-safety awareness, with awareness 

materials being shared with parents and sessions held at schools on the subject.  

The engagement with the Prime Minister Office (s12) remained at strategic level. 

As for TRA (s13), the involvement also reduced to strategic level, where by year 2 

MBRLSP built its team and internal capacity for procurement and legal matters. 

That said, PMO and TRA still have the same high power, legitimacy, and urgency. 

o Main observation on year 2 deployment project activities  

The degree centrality for the top five project activities were: manage stakeholders 

and perform communication activities (2e4), with a degree of 22; stakeholders 

engagement planning and communication planning (2p3), with a degree of 18; roll-

out planning and scheduling (2p2), with a degree of 16; control stakeholders (2m4), 

with a degree of 16; and scoping and roll-out approach (2p1), with a degree of 13. 

The highest degree for activity node was node 2e4=22. Ego network analysis was 

done using Gephi. The findings are demonstrated in Figure 6.16. The figure is a star 

network diagram representing node (2e4) interdependencies with stakeholders 

during year 2 deployment. 
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Figure 6.16: Year 2 deployment – highest connected activity node ego 

network 

B. Modularity network analysis for year 2 deployment 

From the year 2 deployment diagram, different colours represent clusters or 

communities, which visually display how the network is compartmentalised into 

sub-networks (or communities). Four clusters were identified for the year 2 

deployment network, presented in three different colours for the nodes and edges. 

This was generated using a class modularity function with parameters randomize = 

on, use edge weights = on, and resolution = 1. Results provided modularity = 0.166 

and number of communities = 4. The main observations of the findings are: 

o Four clusters were identified, with the number of nodes per community 

being 5, 6, 14, and 15. 

o Filtering the network diagram based on communities can be seen in Figure 

6.17. From the diagram, the main observations are:  
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 Modularity community (A) represents a small community composed 

of six nodes: three stakeholder nodes and three activity nodes. The 

stakeholders are MoE IT department (s7), MBRSLP vendors (s21), 

and support team (s22). In reality, it seems the community cluster 

grouped the IT and support functions from MoE and MBRSLP sides.  

 Modularity community (B) is also a small community composed of 

five nodes: three stakeholder nodes and two activity nodes. The 

stakeholders are MOE top management (s4), MOE middle 

management (s5), and Telecom Regulatory Authority (s13). In 

reality, it seems this community grouped the most powerful 

authority at MoE level and the funding body (TRA). 

 Modularity community (C) contains the highest number of 

stakeholder nodes: 11. On the other hand, the community grouped 

the activity nodes with the top four degrees (2e4, 2p2, 2p3, and 2m 

4). This community seems to represent most of the operational level 

stakeholders and users, in addition to the main stakeholder 

engagement activities. 

 Modularity community (D) grouped the top five stakeholder nodes 

in degree (s16, s17, s18, s19, 20). In reality, this community seems 

to group the MBRSLP core stakeholders and the stakeholders with 

highest salience at MBRLSP level (S16, s17). 

  



 

 

311 

 

 

Figure 6.17: Year 2 deployment modulity communities 
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C. Year 2 deployment network by project life cycle phases 

This section will review the year 2 deployment network using the project life cycle 

phase by phase. Figure 6.18 demonstrates how the year 2 deployment network 

grows, starting from the initiation phase through the planning, execution, 

monitoring and control, and closing phases. The approach allows us to clearly 

model for the dynamics of interactions and interdependencies across project life 

cycle phases. The main observations for each project phase will be discussed in the 

following sub-sections.  

Initiation phase 

The year 2 initiation phase started with a clear scope based on the approved 

MBRLSP strategic plan. The focus of activities 2i1, 2i2, and 2i3 was on re-

confirming the scope details and stakeholders to clear the project initiation 

document. A major observation for year 2 deployment is that the MBRSLP project 

management office was established and tasked to project manage all the deployment 

activities, compared to full dependence on the single prime system integrator 

vendor during year 1.  

Comparing with year 1 and year 2 deployments, some stakeholder dynamics took 

place, including principals getting involved in the initiation phase and MBRSLP 

partner/vendors getting involved in the initiation phase. This was seen as a natural 

development since the MBRSLP strategic deployment plan is in place and because 

MBRSLP internal teams and processes were established, leading to less or no 

dependency on external support. The MBRLSP partners/vendors’ involvement was 

mainly through the prime system integrator partner who had an extended three-year 

contract, as explained earlier. 

Planning phase 

The year 2 planning phase activities (2p1, 2p2, 2p3, 2p4) were focused on the roll-

out approach, planning and scheduling, stakeholder engagement, procurements 

planning, and managing risks. With the establishment of the MBRSLP project 

management office, planning activities were expanded and all activities were 
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monitoring through this office. In addition, a new activity was added – identify risks 

and mitigation plans (2p5) – which indicates the enhanced maturity of the project 

management practices. According to an MBRSLP member: 

“we established our project management to centrally manage, monitor and 

control all deployment activities…we ensured to develop our processes 

based on international best practice and that’s why we utilised the 

professional services from Price waterhouse Coopers –PwC to build our 

project management office” 

The project management team planned the year 2 deployment in 11 delivery tracks: 

civil mechanical and electrical provision, in-school infrastructure, connectivity, 

classroom interactive display solution, student devices, staff devices, imaging, 

learning management system, training, e-content, and operation and support. 

Comparing the year 1 planning phase to that of year 2, it can be observed that more 

stakeholder engagement activities took place, and for each delivery track there was 

a working group and reporting structure. This can be noticed from the network 

diagram and from the manner in which it had grown from initiation to planning 

phase. 

Execution phase  

The year 2 execution phase was different from that of year 1, as the MBRSLP 

project management office team was overseeing the overall execution, including 

the prime system integrator vendor. Activity 2e3 (manage vendors at different work 

streams) was added as a response to this new evolved deployment approach, which 

was divided into the 11 delivery tracks. In addition, the activity 2e4 (manage 

stakeholders and perform communication activities) was described as an 

evolvement to the general stakeholder engagement activity 1e3 in year 1 

deployment, where there was more focus on alignment and a clear line of escalation 

if required. 

On the other hand, the prime system integrator vendor involvement continued to 

play a central role in the year 2 deployment. This was because they are responsible 
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for two of the most important tasks: first, the IT operations and help desk function; 

and second, the MBRSLP support team. These two functions represent core services 

in the MBRSLP ICT provision and any issues will directly impact the end-users. In 

addition, the MBRSLP support team were the single direct point of contact between 

school level and MBRSLP level, since there is a permeant support team member 

per school. It was noticed that the support team was highly involved in year 2 

deployment activities, where they provided support in school engagement, 

facilitating contractors’ access, monitoring and reporting progress, and verifying 

closure activities. All these activities were added in addition to their primary role of 

supporting ICT adoption in schools. According to a support team member 

interviewee on year 2 deployment: 

“our role started to change, we were given more responsibilities in the 

annual deployment were we had to do site survey, coordinate with sub-

contractors, hand-over students devices, verify completion reports along 

with a lot of reporting ….All this created huge load especially we are 

supposed to continue our support & adoption role with extra students this 

year.” 

Accordingly, the support team played a more central role in year 2 deployment, 

making them a key influencer, which was discussed in the diffusion dimension of 

change champions where many school interviewees considered the support team as 

champions and key drivers for the diffusion and adoption of ICT in their schools. 

Monitor and control phase 

The year 2 monitoring and control phase was also extended in response to the new 

deployment approach. The activity of monitor and control work streams (2m1) was 

focused on reporting and monitoring the 11 delivery tracks. Validate and control 

scope activity (2m2) was focused on the vendor’s delivery scope and managing 

change requests. A new activity of control master schedule (2m3) was added to 

manage the overall deployment details, including any involved third-party vendors 

or partners. The project management team referred to the master schedule as the 

single point of truth for roll-out status. Finally, control stakeholder activity (2m4) 
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was focused on managing expectation about delivery, through engagements with 

principals and teachers to get their notes on deployment. 

On the other hand, the MBRSLP continued collaboration with MoE operations and 

IT departments in verifying the delivery and monitoring progress, especially with 

the school building department. 

Closing phase 

The year 2 deployment’s closing phase was focused on verifying tasks’ closure in 

order to start handing over to operations teams. In addition, more emphasis was 

given to lessons learned, with a detailed report developed as part of the requirements 

of the project management office team in knowledge management. 
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Figure 6.18: Year 2 deployment network growing over project life cycle phases 

6.3.3.5 Year 3 deployment 

The year 3 deployment witnessed some changes in response to new evolving 

priorities and in response to changes in the UAE public education sector. These 

changes included ministerial changes, a new MoE strategic plan, which included a 

new organisational structure, curriculum reforms, and several operation changes 

across the education public sector.  

In terms of deployment, the roll-out plan was extended to cover grade 10, which 

brought an additional 61 schools from cycle 3. This scope accumulated to 202 

schools, 1,719 classrooms, 6,825 educators, and 34,508 students. In addition, year 

3 deployment witnessed higher collaboration and coordination between the 

MBRSLP and MoE IT, which was the start of migrating ICT infrastructure and 

operations to the MoE IT department, as part of the long-term strategic plan of 

MBRLSP. 

For the year 3 deployment, the social network diagram consisted of 43 nodes and 

241 edges, presented in Figure 6.19. The nodes are composed of 23 stakeholders 

and 20 project activities over the project life cycle phases. Over the next sub-

sections, the following network analysis will be discussed: 

A. The degree centrality analysis 

B. Network modularity analysis 

C. Network analysis by project life cycle phases. 
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Figure 6.19: Year 3 deployment social network diagram 

A. Year 3 deployment network degree centrality analysis  

Year 3 degree centrality is summarised in Table 6.10. The year 3 deployment social 

network diagram’s main observations are:  
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Table 6.10: Degree centrality for year 3 deployment nodes 

o At MBRSLP inter-organisational stakeholders level, the main observations 

were:  

Stakeholders with the top five degree centrality scores for year 3 deployment 

witnessed a change in the normal pattern of the past three deployments, as the top 

stakeholder node was the MoE IT department (s7), with a degree of 20. This was 

followed by: MBRSLP operational team (s19), with a degree of 20; MBRSLP 

expert advisors (s20), with a degree of 20; MoE middle management (s5), with a 

degree of 19; and MBRSLP senior management team (s18), with a degree of 19. 

This indicates a shift in dynamics and interdependencies between stakeholders 

where MoE level stakeholders took a central role in year 3 deployment. This shift 

was a result of the process to hand over MBRSLP ICT infrastructure and operations 

to the MoE IT department. According to an MBRSLP interviewee: 

“year 2 and year 3 we had more engagement with MoE across the 

deployment activities, especially with MoE IT department. We started 
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integration of systems and services as part of MoE new strategic plan 

launched by the new minister”.  

On the other hand, MBRSLP partners/vendors’ involvement was noted to remain 

with the same density. However, from MBRLSP interviews, it was indicated that in 

year 3 deployment MBRSLP directly contracted with a larger number of vendors, 

which means less centrality for the prime system integrator vendor being in the last 

year of their three-year engagement.  

On the other hand, a major change was observed for the support team members. 

Although they maintained high involvement during year 3 deployment, with a 

degree of 14, from the interviews with the support team it was noted that year 3 

witnessed a major change in their operating model, where the focus was on IT 

technical support and their scope extended to support five to seven schools per 

member. According to a support team member: 

“our name and role was adoption & support specialists during first two 

years, however in year 3 our role was changed to IT support specialist were 

our focus was IT technical support and we had to support around five 

schools at once…..this was sudden change and huge load…schools were not 

happy and we could not accommodate all requests like before”  

This indicates a shift in a one of the central stakeholders, who was considered a 

change champion. The impact of this change at school level was discussed under 

the dimension of resistance to change and also under the adoption behaviour AB1 

and AB2.  

Accordingly, at MBRSLP level, stakeholder power, legitimacy, and urgency 

remained the same as it was during year 2 deployment. Officially, the power and 

legitimacy attributes of stakeholder salience were in the hands of the MBRSLP 

higher committee, then the MBRSLP executive, and then the MBRLSP senior 

management team. As for the MBRSLP vendor/partners, their informal position of 

power was seen to be reducing, with the prime system integrator role reduced in 

year 3 deployment. The vendor’s urgency was seen to be further reduced compared 
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to year 2. This was noted by an interviewee from the system integrator vendor 

commenting on year 3 deployment:  

“we were not sure what is happening, so many changes taking place and we 

are not being aware what is the new direction….more awareness could have 

helped us better align with MBRLSP new directions” 

o At school level, the main observations were: 

At school level, degree scores indicated very similar results compared to year 2 

deployment. Interaction with students and teachers’ interactions remains limited. 

Interaction with school principals was marginal, with a focus on the same 

administrative activities for facilitating the deployment in their schools. In addition, 

schools noted that there were no major changes or enhancements to the provided 

ICT from year 1. Schools’ perceptions were that year 3 deployment was below 

expectations due to a delay in deployment and a reduced level of support provided 

to schools. Year 3 deployment challenges were discussed in detail in the section on 

resistance to change. In addition, it was noted that the new MoE level changes did 

not directly address changes to support the smart learning initiative. 

In terms of school level stakeholder salience, this is seen to be even higher in year 

3 deployment compared to year 2 deployment. This is related to the fact that year 3 

deployment witnessed several challenges affecting user acceptance for the new 

users in grade 10 and influencing continuation of adoption for cycle 2 schools. This 

makes school level views critical to measure the success or failure of the ICT 

diffusion. 

o At MoE federal level, the main observations were: 

For year 3 deployment, the MoE IT department (s7) was the highest degree 

stakeholder node. Figure 6.20 gives the s7 ego network diagram representing s7 

involvement in the activities during the year 3 deployment. MoE middle 

management (s5) was among the top five stakeholder nodes in degree scores, which 

indicates the shift in their role and direct involvement in the ICT diffusion activities. 

According to an MBRSLP advisor interviewee: 
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“during year 3 we focused on education change program…with the aim to 

increase the maturity of ICT use for education purpose….this was driven by 

the development of smart school transformation framework and the smart 

learning leadership development program developing specifically for 

school leaders….we worked closely with different MoE department 

including training, operations, accreditation and teacher licencing to make 

this happen” 

Another major observation for year 3 deployment is the introduction of cluster 

manager, which was part of the organisational changes at MoE level. According to 

an MoE middle management interviewee: 

“once cluster managers role was established we worked with MBRLSP to 

develop awareness program for the…. although most of them were previous 

principles but we saw this as important step” 

In regard to alignment with other MoE departments, compared to the progress made 

in year 2, year 3 was considered a change year where MBRLSP had to realign again 

in consideration of the new structuring, and new people came into MoE at different 

managerial and operation levels. 

In terms of stakeholder salience, MoE top management still had high power and 

legitimacy. In terms of urgency, it was to be reduced and put on hold in response to 

the major changes affecting the core elements of the educational experience. 

According to an MBRSLP senior management team member: 

“with all these changes across MoE we thought it was reasonable to wait 

until things get clear and bit stable then we can resume our stakeholder 

engagement and realignment in line with the new roles, responsibilities and 

new MoE strategy priorities” 

MoE middle management was still seen to have low salience, since most of the 

organisation powers are in hands of heads of departments. As for the MoE IT 

department, it was seen to have even higher power since they are in the process of 

taking over IT operations and support, and failure in this domain might severely 
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affect user experience and negatively impact adoption or continuation of adoption. 

Year 3 changes were discussed under usage behaviour, and under level of use and 

level of concerns, in sections 5.5.1 and 5.5.2. 

 

 

Figure 6.20: Year 3 deployment – highest connected stakeholder node ego 

network 

 

o At the local education level, the main observations were: 

At local education authority level (s9, s10), the status remained limited (degree = 

1). Notably, from school and MoE level interviews, it was noted that the role of 

local education authorities, especially the education zone, changed under the new 

MoE structure. The new change reduces the education zones’ authority at operation 

level, where cluster managers took over the operational authority at school level. 
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In summary, local education zones’ salience was seen to be changed during year 3 

deployment, with the formal power and legitimacy reduced because of the new 

organisational structure. The Sharjah Education Council position remains the same, 

as it does not follow federal structure. 

 

o At key stakeholders outside MBRLSP level, the main observations were: 

The interaction with parents (s11) remained similar to year 2 deployments. 

MBRSLP noted that more focus was given to cycle 3 parents since they are 

considered new stakeholders; however, this was with agreement that more needed 

to be done. 

The engagement with the Prime Minister Office (s12) and TRA (s13) remained at 

strategic level. That said, PMO and TRA still maintain the same high power, 

legitimacy, and urgency. 

o Main observation on year 1 deployment project activities 

The degree centrality for the top five project activities were: develop roll-out 

initiation document (3e4), with a degree of 23; stakeholders engagement planning 

and communication planning (3p6), with a degree of 19; control stakeholders 

(3m4), with a degree of 15; roll out planning and scheduling (3p2), with a degree 

of 14; and scoping and roll-out approach (3p1), with a degree of 13. The highest 

degree for an activity node was node 3e4 = 23. Ego network analysis was carried 

out using Gephi. The findings are demonstrated in Figure 6.21. The figure is a star 

network diagram representing node (3e4) interdependencies with stakeholders 

during year 3 deployment. 
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Figure 6.21: Year 3 deployment – highest connected activity node ego 

network 

B. Modularity network analysis for year 1 deployment 

From the year 3 deployment diagram, different colours represent clusters or 

communities, which visually display how the network is compartmentalised into 

sub-networks (or communities). Three clusters were identified for the year 3 

deployment network, presented in three different colours for the nodes and edges. 

This was generated using a class modularity function with parameters randomize = 

on, use edge weights = on, and resolution = 1. Results provided modularity = 0.152 

and number of clusters = 2. The main observations of the findings are: 

o Three clusters were identified where the number of nodes per community 

was 13, 14, and 17. 

o Filtering the network diagram based on communities can be seen in Figure 

6.22. From the diagram, the main observations are: 
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 Modularity community (A) included a majority of the stakeholder 

nodes (s1, s2, s8, s9, s10, s11, s12, s13, s 14, s23). This community 

seems to group the stakeholders with the lowest degree. On other 

hand, the community grouped the activity nodes with the top three 

degree scores (3e3, 3p6, 3m4). The community also grouped the 

major stakeholder activities: stakeholders engagement planning and 

communication planning (3p6); manage stakeholders and perform 

communication activities (3e3); and control stakeholders (3m4). In 

addition, this community grouped two stakeholders with the highest 

salience: the Prime Minister Office (s12) and TRA (s13). 

 Modularity community (B) grouped six various stakeholders (s3, s5, 

s6, s15, s21, s22). On the other hand, the community grouped 

activities related to project scoping and scheduling: scoping and roll-

out approach (3p1); roll-out planning and scheduling (3p2); validate 

and control scope (3m2); control master schedule (3m3). In addition, 

community (B) grouped three main closing phase activities. 

 Modularity community (C) grouped three of the top five stakeholder 

nodes in degree scores (s7, s19, s20, s18). In reality, this community 

seems to group the core teams’ work on year 3 deployment. In 

addition, this community grouped stakeholders with the highest 

formal salience at MoE level – MOE top management (s4) – and at 

MBRSLP level – the higher and executive committees (s16, s17). 
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Figure 6.22: Year 3 deployment modularity communities 
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C. Year 3 deployment network by project life cycle phases 

This section will review the year 3 deployment network using the project life cycle 

phase by phase. Figure 6.23 demonstrates how the year 3 deployment network 

grows, starting from the initiation phase through the planning, execution, 

monitoring and control, and closing phases. The approach allows us to clearly 

model for the dynamics of interactions and interdependencies across project life 

cycle phases. The main observations for each project phase will be discussed in the 

following sub-sections. 

Initiation phase 

The year 3 initiation phase was similar to year 2 in terms of the three main activities. 

In reality, there was higher emphasis on the scope, due to the changes in response 

to MoE’s new priorities. The focus of activities 3i1, 3i2, and 3i3 was on re-

confirming the new scope details and on new stakeholders signing off on the project 

initiation document (PID). 

In addition, compared to year 2 deployment, a change in stakeholder dynamics took 

place by the high level of interaction with the MoE IT department, due to 

preparation for the ICT operation and support handover. 

Planning phase 

The year 3 planning phase included six main activities: scoping and roll-out 

approach (3i1), roll-out planning and scheduling (master planning) (3i2), resource 

planning and assignments (3i3), identify risks and mitigations plans (3i4), 

procurement planning and budget allocation (3i5), and stakeholder engagement 

planning and communication planning (3i6). The higher sophistication for year 3 

deployment was justified in that, during year 3 deployment, MBRSLP directly 

awarded and managed all vendors with no sub-contractors under the prime system 

integrator. In terms of stakeholder engagement, the year 3 planning phase witnessed 

high involvement from all MOE level stakeholders except for cluster managers, 

which was a new role at that time. 
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Year 3 deployment was planned in 10 delivery tracks: civil mechanical and 

electrical provision, in-school infrastructure, connectivity, classroom interactive 

display solution, student devices, staff devices, imaging, learning management 

system, training, and operation and support. Compared to year 2, it can be seen that 

the e-content track was not taken forward, due to the change in curriculum. 

Comparing initiation to the planning phase network diagram, it can be observed that 

the network had grown notably from initiation to the planning phase, which 

indicated higher interdependencies. 

Execution phase 

The year 3 execution phase continued with a similar approach to year 2. It started 

with conducting procurement and awarding (3e1) activity, then managing teams 

and vendors at different work streams (3e2) – as, in this deployment, all vendors 

were managed by MBRSLP in addition to some tasks in support for MoE – and, 

finally, managing stakeholders and performing communication activities (3e3). The 

network grows naturally with the note of higher interaction with the MoE level 

stakeholder for the year 3 execution phase. 

Monitor and control phase 

The year 3 monitoring and control phase was based on the same approach used for 

year 2 deployment. A major observation was also the high involvement for MoE 

level stakeholders in response to close coordination about the new reform plans and 

ICT operations, and support migration to MoE. 

Closing phase 

The year 3 closing phase followed an approach similar to year 2, with the extra 

activity of documenting roll-out best practices (3c4), which was focused on going 

beyond lessons learned to developing best practice. According to an MBRSLP 

project management team interviewee: 

“during year 2 we focused on developing our processes and 

procedures…for year 3 we focused on taking step further to document our 
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experience and try to develop a best practice which can be use by others in 

the same domain”  
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Figure 6.23: Year 3 deployment network growing over project life cycle phases 
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6.4 Chapter Summary 

This chapter presented the stakeholders’ interactions over the project life cycle 

phases. This started by discussing the process followed to develop a list of 

stakeholders and the project over the different years of deployment. Then, the 

chapter presented the data classification and analysis conducted using the DSM 

approach. After that, interdependency analysis was carried out to capture 

stakeholders’ interactions and dynamics over the ICT deployment activities, using 

heat maps and social network analysis. 
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CHAPTER 7. DISCUSSION OF RESULTS AND THE 

ICT INNOVATIONS FRAMEWROK 

7.0 Introduction  

This chapter presents a discussion of the research results and how the thesis met the 

research aim by answering each of the three research questions. The chapter will 

also discuss the main research findings in addition to their contribution to 

knowledge and practice. Finally, the chapter will discuss the framework for ICT 

innovation diffusion in the UAE public schools. 

7.1 ICT innovation diffusion dimensions  

What are the most important ICT innovation diffusion dimensions 

for the UAE public education sector?    

The first research question was answered via the literature review. From the 

literature, it emerged that the topic of ICT innovations diffusion in the education 

sector is witnessing rapid developments and a growing global acceptance, which 

has led to an increased interest in this area from both academia and industry. The 

literature also emphasised that managing ICT innovation diffusion projects implies 

uncertainties with regards to the process of potential target adopters, thus leading to 

a need to understand the process potential adopters go through as well as the factors 

influencing their decision to adopt or reject an innovation (Rogers, 2003; Vos and 

Achterkamp, 2006; Oliveira and Martins, 2011; Hameed, 2012; Postema et al., 

2012; Xiao et al., 2013; Wisdom et al., 2014; Pichlak, 2016).  

In addition, in order to understand the diffusion process better, the literature has 

emphasised the need to understand the context of ICT diffusion and the setting 

where the diffusion project takes place (Damanpour, 1991; Rogers, 2003; Hameed, 

2012; Xiao et al., 2013; Wisdom et al., 2014).  
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The literature on IT innovation suggests integrating innovation theories and 

contextual frameworks for IT adoption. Several researchers conducted their studies 

in this way by integrating different theories to better fit the contexts of the research 

and meet their research aims, an approach which has been supported by a number 

of researchers (i.e. Rogers, 2003; Venkatesh et al., 2003; Greenhalgh et al., 2004; 

Hsu et al., 2006; Vos and Achterkamp, 2006; Hameed, 2012; Wisdom et al., 2014; 

Pichlak, 2016). The present study adopted a similar approach by integrating 

dimensions from different theories and frameworks in order to serve the research 

aim and objectives. In this sense, the research integrated knowledge from different 

disciplines in order to provide a wider multidimensional perspective and to analyse 

ICT diffusion within an educational context with a holistic view combining 

technological, organisational, and environmental dimensions.  

Accordingly, the research framework was developed through the integration of 

diffusion of innovation theories and frameworks with stakeholder theories. The 

model developed is a combination of DOI (Rogers, 2003), TAM (Venkatesh et al., 

2000), UTAUT (Venkatesh et al., 2003), TOE (Tornatzky and Fleischer, 1990), 

CBAM (Hall, Dirksen and George, 2006), and the Salience Model (Mitchell et al., 

1997).  

7.1.1 Findings  

The identified dimensions were drawn from six constructs, three for the diffusion 

of ICT innovation (innovation characteristics, organisational/school characteristics, 

and environmental characteristics) and two constructs for the status of ICT diffusion 

and adoption in an educational context (ICT acceptance and adoption behaviour). 

The three diffusion of ICT innovation constructs were identified to assist in 

covering the different dimensions of technological innovation diffusion and 

adoption. On the other hand, there is a need to investigate the status of ICT diffusion 

and adoption to be able to feedback to diffusion plan and modify the plan 

accordingly. Thus, ICT acceptance constructs and adoption behaviour constructs 

were identified to assist in better understanding the status of ICT diffusion in an 
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educational setting. Over the following sub-sections, each of the constructs and 

selected dimensions will be discussed further. 

ICT innovation dimensions 

The ‘technological’ construct refers to the dimensions related to ICT innovation 

itself. Since the focus of the study is on the diffusion of ICT innovation within an 

organisational setting, the aim was to identify the most important technological 

dimensions within an organisation setting. From the literature review, seven 

dimensions were identified for technological innovation constructs, six of which 

were derived from Roger’s diffusion of innovation theory: relative advantage 

(INN1), cost (INN2), complexity (INN3), compatibility (INN4), trialability (INN5) 

and observability (INN6). These six dimensions have been studied extensively in 

the research literature and have proved significant (Tornatzky and Fleischer, 1990; 

Iacovou et al., 1995; Rogers, 2003; Oliveira and Martins, 2011; Wisdom et al., 

2014; Zhang et al., 2014). According to Rogers (1995; 2003): 

“the five perceived attributes of innovations have been most extensively 

investigated and have been found to explain about half of the variance in 

innovations’ rates of adoption” 

In addition, these dimensions have also proved significant at organisational level 

(Rogers 2003; Oliveira and Martins, 2011; Wisdom, et al., 2014), which directly 

connects with the present research context. The seventh dimension - drivers of ICT 

diffusion in schools (INN7) - was a new dimension added for this thesis in 

consideration of the UAE context. In this sense, investigating the need to diffuse 

ICT in UAE schools from an interviewees’ perspective was seen as an important 

dimension for the research, and adding context related dimensions has been 

supported in the literature as a means of reflecting the local setting of an innovation 

diffusion project (Iacovou et al., 1995; Rogers, 2003; Greenhalagh et al., 2004; Lin 

and Lin, 2008; Wang et al., 2010; Hameed, 2012; Zhang et al., 2014; Hoti, 2015). 
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Organisational school dimensions  

The ‘organisational’ construct, in our case the school, refers to the main descriptive 

measures of the organisation, such as scope, size, and structure. In this sense, five 

dimensions were identified for organisational construct: school size (ORG1), 

change champion (ORG2), centralisation (ORG3), importance of school need 

(ORG4), and re-invention (ORG5). These dimensions were selected in 

consideration of the UAE school context as an organisational setting and in 

consideration of the organisational diffusion of innovation literature (Iacovou et al., 

1995; Van de Ven et al., 1999; Rogers, 2003; Greenhalagh et al., 2004; Peansupap, 

2004; Damanpour and Schneider, 2006; 2009; Oliveira and Martins, 2011; Hameed, 

2012). Upon the review at school level, and within the MBRSLP context, some 

interesting findings emerged.  

Environmental dimensions  

The ‘environmental’ construct refers to the settings where the ICT innovation is 

being diffused, which can include the industry, competitors, and government 

(Tornatzky and Fleischer, 1990; Damanpour and Schneider, 2006; Hameed, 2012; 

Pichlak, 2016). Five environmental dimensions were identified for this research in 

consideration of the research context and objectives: government support (ENV1), 

competition with other public sector organisations (ENV2), vendors’ support 

(ENV3), cultural aspects (ENV4), and resistance to change (ENV5).  

Competition with other public sector organisations was considered a new dimeson, 

and it revealed interesting findings specific to the UAE context. For the UAE 

context, it was revealed that a culture of positive competition existed among other 

governmental sectors in the area of diffusion of ICT innovations. The analysis 

revealed that the federal government’s excellence programmes, such as the Sheikh 

Khalifa Government Excellence Program and the Smart Government Awards were 

key drivers. This conclusion is in line with the findings of Frambach and 

Schillewaert (2002), Damanpour and Schneider (2006; 2009), Hameed (2012), and 

Pichlak (2016). 
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Technology acceptance dimensions  

The ‘technology acceptance’ construct reflects diffused ICT innovation acceptance 

and was based on the UTAUT model with four dimensions: performance 

expectancy (TA1), effort expectancy (TA2), social influence (TA3), and facilitating 

condition (TA4). In general, ‘technology acceptance’ dimensions have been 

comprehensively studied in the literature and have proved significant (Venkatesh et 

al., 2000; Venkatesh et al., 2003; Marchewka and Kostia, 2007; Struab, 2009a; 

2009b; Wong et al., 2013; Oye, 2014; Venkatesh et al., 2016). By using the 

‘technology acceptance’ dimension, this research gained a better understanding of 

the status of technology acceptance among schools, with a list of emerging themes 

discussed in Chapter 6. 

Adoption behaviours dimensions  

The ‘adoption behaviour’ construct reflects the use and adoption level in an 

education context and was based on the Concerns Based Adoption Model (CBAM) 

of Hall, Dirksen and George (2006). Two dimensions were identified for the 

‘adoption behaviour’ construct: stages of concern (AB1) and level of use (AB2). 

The CBAM model emerged as an educational change model, and it has been 

referenced widely in the literature of educational change and ICT deployment in an 

educational context (Anderson, 1997; Surry, 1997; Griffin and Christensen, 1999; 

Mills and Tincher, 2003; Greenhalgh et al., 2004; Toledo, 2005; Trinidad et al., 

2005; Hall, Dirksen and George, 2006; Straub, 2009).  

Stakeholder dynamics dimensions  

The ‘stakeholder dynamics’ construct reflects the use of the stakeholder salience 

model to analyse stakeholders’ interactions and their changes over project stages 

and years of deployment. The analysis conducted using DSM and social network 

analysis enabled visualising stakeholders’ interactions over the project’s activities, 

and the analyses using ‘power, legitimacy and urgency’ dimensions provided 

insights into the main drivers and most influential stakeholders over different phases 

of the project (Mitchell et al., 1997).  
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In summary, in order to answer the first research question, a total of 26 dimensions 

were identified for the MBRSLP case of ICT innovations diffusion in UAE public 

schools. All the identified dimensions guided this explorative research and 

facilitated significant findings that provide valuable insights into, and a better 

understanding of, the diffusion of ICT innovation in UAE public schools. The 

proposed approach for using the combination of DOI (Rogers, 2003), TAM 

(Venkatesh et al., 2000), UTAUT (Venkatesh et al., 2003), TOE (Tornatzky and 

Fleischer, 1990), and CBAM (Hall, Dirksen and George, 2006) was seen to provide 

a more holistic view of the main dimensions influencing the diffusion of ICT 

innovation within the research context. The completion of this research question 

build the theoretical foundation to feed into answering the first research question 

and achieving the overall research aim. 

7.2 Diffusion of ICT innovations 

What is the status of ICT diffusion in UAE public schools?  

The second research question was answered through the findings of the qualitative 

data gained from the semi-structured school interviews. The interviews were guided 

by the 26 dimensions mentioned above in order to gain insights into the experience 

and status of ICT diffusion in the schools over a three-year period of deployment.  

In order to carry out the analysis, the raw data gathered was organised based on the 

above 26 dimensions and analysed using a row data matrix to capture the school 

teachers’ and principals’ interview row data across the 26 dimensions. This allowed 

the researcher to conduct a careful review in order to identify and correlate the main 

emerging themes across all the dimensions. Accordingly, interpretation of the main 

observations took place to help in analysis of findings and results discussions. As a 

result, a rich picture of the status of ICT diffusion in UAE public schools was 

developed along with a set of emerging themes for each dimension, which were 

then analysed in light of the status of ICT diffusion in UAE schools (as presented 

in Chapter 6 and also in section 8.2).  



 

 

338 

 

The findings provide valuable insights into, and a better understanding of, the 

process and status of ICT innovation diffusion within UAE public schools, 

especially with regards the discussion of dimensions AB1 (stages of concern) and 

AB2 (level of use). Accordingly, these findings result in a persuasive response to 

the second research question and meet the overall research aim of the research. 

ICT innovation dimensions   

This research, using the seven technological innovation dimensions, revealed 

interesting findings from the explorative study within the MBRLSP case. The 

findings were summarised in a set of main emerging themes identified for each 

dimension, which were discussed in detail in Chapter 6. For example, in relation to 

the ‘relative advantage’ dimension, it was found that there was a concordance across 

school principals and teachers on the relative advantage of ICT use in schools. 

Cycle 3 school principals demonstrated a good understanding of the use of ICT in 

an educational setting, and although implementation had only recently started, there 

was also agreement across school principals and teachers that the MBRSLP 

initiative enabled schools to improve.  

Analysing these findings, a general awareness and positive attitude towards 

technology was perceived, as it was seen as adding value to the school sector, thus 

resulting in an easier decision for individuals to adopt such technologies. At the 

organisational diffusion level, it helps management in planning and managing 

expectations amongst target adopters to ensure effective diffusion. For example, the 

first two emerging themes indicated the schools’ motivation and desire to adopt ICT 

innovations; therefore, failing to meet and manage target adopters’ expectations 

might lead to the rejection or lack of interest in sustaining usage, a finding that was 

supported by Tornatzky and Fleisher (1990), Iacovou et al. (1995), Rogers (2003), 

and Peansupap (2004).  

Accordingly, an alignment of understanding and expectations from both sides - 

innovation diffusion management and adopters – is a critical element for an 

effective diffusion plan. This was seen from the analysis of the third emerging 

theme, where some cycle 3 schools indicated that diffusion in their schools was 
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below expectation as the deployment plan assumed their current level of ICT use in 

education would be at a basic level. This assumption was based on the experience 

MBRLSP had with cycle 2 schools’ deployment two years ago; however, it 

appeared that schools coped with ICT evolution around them in the UAE education 

sector, leading to higher levels of use and higher expectations.  

On the other hand, two other emerging themes from the ‘relative advantage’ 

dimension were the discordance among school principals on how to describe the 

importance and relative advantage of ICT as well as the concordance and/or 

discordance between school principals and teachers. These findings highlight the 

importance of aligning understandings at school level between school principals 

and teachers, where in some cases the relative advantage of ICT use in educational 

settings was being described differently. In such cases, the need for common 

reference regarding what good practice looks like and the need for alignment across 

different levels of stakeholders was paramount. In general, ‘relative advantage’ has 

always been identified in the literature as one of the most significant factors driving 

the adoption of IT innovations in organisations within different contexts, and this 

research supports this position (Iacovou et al., 1995; Rogers, 2003; Greenhalagh et 

al., 2004; Peansupap, 2004; Hameed, 2012). 

‘Cost’ was also an interesting dimension. Although most of the literature indicated 

that cost was a major factor in the diffusion and adoption of ICT innovations, within 

the MBRSLP case it was a much simpler dimension since all ICT innovations were 

provided to target adopters at zero cost. Accordingly, adoption decisions were much 

easier since there were no cost implications on target adopters.  

At an organisational level, there were no cost implications on the Ministry of 

Education as the federal government established the MBRSLP initiative and 

allocated considerable funds for it to deliver this task. This was in line with the 

literature review finding that the less expensive the innovation, the more likely it 

will be adopted and used by target adopters or organisations (Downs and Mohr, 

1976; Tornatzky and Klein, 1982; Rogers, 2003). Another interesting finding in 

regards to the ‘cost’ dimension, specific to the UAE and MBRSLP context, was that 
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of no cost as a constraint. Some of the schools identified concerns about providing 

everything for free having negative aspects, as they noticed less care for the devices 

by some students, especially since all devices were covered by an insurance policy. 

The schools suggested applying some mechanisms to protect the devices and to 

embed accountability processes in order to deal with the inappropriate use of 

devices.   

For the ‘complexity’ dimension, two emerging themes were prominent form the 

research: first, consistency across all schools on the quality of the training and 

professional development programs provided by MBRSLP to teachers and school 

principals, and secondly, the relationship between a support approach and 

perceptions on system complexity. It was noted that cycle 3 schools faced greater 

difficulties when compared with cycle 2 schools, and this was related to the lower 

level of support provided to cycle 3 schools.  

Cycle 2 schools had one adoption and support member per school for the first two 

years whereas the support approach for cycle 3 schools was one member for five 

schools. This was one of the main reasons cycle 3 schools perceived their 

experience as below expectations; they were aware of what was taking place in 

cycle 2 schools, and they expected something similar. The literature has emphasised 

the positive relationship between training quality and effective diffusion and 

adoption of ICT innovations, especially during the implementation period (Mills 

and Tincher, 2003; Peansupap and Walker, 2005; 2006; Hsu et al., 2006; Wisdom 

et al., 2014). In addition, several researchers have emphasised the importance of the 

continuation of training programmes to ensure sustained adoption (Frambach and 

Schillewaert, 2002; Greenhalgh et al., 2004; Mitchell et al., 2010; Wisdom et al., 

2014).  

In analysing the ‘compatibility’ dimension, the main emerging themes chimed with 

the conclusion from the literature that the more provided ICT innovations were 

perceived as compatible with needs, existing values, and experience the less 

resistance will take place (Rogers, 2003). In addition, the emerging themes 

supported the relative advantage findings, where schools’ perceptions about using 
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ICT in teaching and learning were seen as a necessity and compatible with the 

overall national directions toward smart learning. Another interesting insight related 

to the positioning and naming of the ICT diffusion initiative, which was perceived 

as consistent with existing values in the UAE. Rogers (2003) has argued that the 

naming and positioning of an innovation directly affects compatibility: 

“The name given to an innovation often affects its perceived compatibility, 

and therefore its rate of adoption. Inadequate attention has been paid to 

what innovations are called by potential adopters, and as a result many 

serious mistakes have been made” (Rogers, 2003) 

The ICT innovation diffusion, or what was called in the UAE the ‘smart learning 

initiative’, was positioned to be part of the UAE Vision 2021 National Agenda, and 

in this sense, it was perceived by most interviewees as a major compatibility for 

schools to align with the national agenda. In addition, all interviewees confirmed 

that giving the initiative the name of HH Sheikh Mohammed bin Rashid Al 

Maktoum reflected his highness’ support for this change, and since he is a highly 

respected visionary leader locally and globally, teacher’s adoption meant they were 

supporting HH’s vision and initiative. 

According to one teacher on the perception of the MBRSLP initiative: 

“it is H.H. Sheikh Mohammed bin Rashid initiative and adopting smart 

learning is part of UAE vision 2021 and government directions toward 

smart government which we believe in and are committed to” 

Moreover, principal #2 indicated that:  

“naming the initiative under H.H. Sheikh Mohammed bin Rashid was a very 

clear message of support and had a direct impact in increasing adoption, 

cooperation from all parties to support the initiative and also it helped 

reducing negative criticism" 

Observations on the ‘trialability’ dimension were less comparable than for other 

dimensions. In addition, since the decision to adopt ICT was taken by top 

management, and therefore users had no option but to adopt, trialability was limited 
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to pilot deployment at the initial phase of the project and then to user trails during 

the training program. MBRSLP management noted how this pilot allowed them to 

gain detailed requirements from users to help develop what they really needed. In 

addition, teachers were provided with an opportunity to trial the provided ICT in 

training centres for one semester inside the school before providing the tablets to 

students. At school level, trialability can be increased by providing opportunities 

for trialling the provided ICT innovations at multiple occasions and locations 

(Jebeile, 2003). This is in line with the literature suggesting a positive relationship 

between ‘trialability’ and ‘innovation adoption’ (Rogers, 2003; Hall, 2010; 

Alruwaili, 2014). 

The investigation of this dimension provided interesting emerging themes, such as 

all schools agreeing on educational benefits as a major driver, all schools agreeing 

that coping with the national direction and other sectors was an important driver, 

and all schools agreeing that governmental and political support were main drivers 

behind launching this initiative (given the focus on Vision 2021 and the support of 

HH Sheikh Mohammed Bin Rashid). All these emerging themes indicate the 

importance of linking such an initiative to a higher national agenda in order to result 

in a higher level of adoption and wider diffusion.  

The findings of the ‘observability’ dimension review indicated a higher 

observability for cycle 2 schools when compared with cycle 3 schools, which is 

understandable considering that cycle 3 deployment only recently started. 

‘Observability’ was mostly expressed in terms of positive results on students’ 

attitudes to learning when using ICT in the classroom, and ICT enabled teachers to 

provide more interactive learning experiences. On the other hand, all schools 

asserted that better results would be observed once more alignment takes place with 

core educational elements, such as the curriculum, assessment, and school 

accreditation.  

According to the MBRLSP and MoE interviewees, this will take place over 

subsequent periods, and first steps have already been put in place by aligning the 

schools’ accreditation with smart learning requirements. This is in line with the 
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positive relationship between ‘observability’ and the adoption of ICT innovations 

highlighted in the research literature (Jebeile, 2003; Rogers, 2003; Hameed, 2012). 

Finally, the ‘drivers of ICT diffusion in schools’ dimension investigated the degree 

of need to diffuse ICT in UAE schools from the interviewees’ perspective. The main 

observation was that a key driver was coping with national directions and other 

sectors. The public education sector was perceived to be behind when compared 

with other national sectors such as health, infrastructure, and higher education. 

These findings support the ‘compatibility’ and ‘importance to manage expectations’ 

dimensions discussed earlier in this section.   

Organisational/school dimensions  

The organisational dimension and based on the review at school level and within 

MBRSLP context some interesting findings emerged. For the ‘size’ dimension, the 

main emerging observations were as follows: deployment phases were on a grade-

by-grade basis, which made the roll-out of the initiative and support across the UAE 

geographically challenging;  the assignment of support team members did not 

consider school size in term of number of beneficiaries, which led to discordant 

load distribution amongst support team members; and the third-year new support 

approach led to a very high load on support team members and less responsiveness 

to school needs.  

With regards to the first observation, it was noted that the high level of support in 

terms of resources, leadership support, and dedicating tasks to specialised teams 

resulted in overcoming this challenge. On other hand, the second observation 

indicates the importance of balancing resources and the load allocation amongst 

target adopters. The literature confirmed the relationship between the size of 

deployment, availability of resources, the level of qualified expertise in delivery, 

and balancing the allocation of support resources (Damanpour, 1991; Peansupap, 

2004; Zhu et al., 2006; Hameed, 2012).  

In addition, it was found that UAE schools were homogenous and centralised under 

the scope of the MoE, which imposed the same curriculum, exams, school structure, 
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hiring teachers, and policies. Accordingly, MRSLP provision of ICT innovation to 

schools was found to be homogenous, where all schools received the same ICT 

resources and services for each allocation. The homogeneity across public schools 

facilitated faster diffusion, and this conclusion was supported in the literature 

research, which hypothesised a positive relationship between organisational size 

and ICT innovations adoption, where larger organisations tend to adopt IT faster 

than smaller organisations (Iacovou et al., 1995; Rogers, 2003; Zhu et al., 2006; 

Hameed, 2012).  

Change champion was reviewed from three perspectives: principle as champion, 

teacher as champion, and support and adoption team member as champion. Each 

perspective revealed insights from different angles: the adoption team was 

positioned as the main supporter for change on the ground within schools, especially 

during the early stages of deployment, as they were permanent in each school, 

providing support and advice to the new users and driving them to develop their 

capacity in ICT use. On the other hand, within the educational and school setting, 

the principal, being the school leader, and the teachers, being the classroom leaders, 

had vital roles to play in driving successful change.  

The research revealed that the most important champions in driving successful ICT 

diffusion were the school principals as they have a leadership position and the 

power to drive or hinder change in their institution (Dooley, 1999; Baskin and 

Williams, 2006; Tondeur, et al., 2008; Davies, 2010). In this sense, school 

principals were able to play a more effective role after getting the professional 

development program, having permanent ICT support for each school was 

perceived as a key change facilitator across schools, and adoption team members 

were perceived more positively by principals when compared to teachers as in some 

cases teachers perceived adoption as over-instructive. Analysing these findings 

highlights the importance of planning and managing change champion roles over 

different project phases and levels of adoption. In addition, it sheds light on the 

importance of appropriately preparing change champions to take on this critical role 

and how they facilitate effective diffusion. 



 

 

345 

 

The last two organisational dimensions (‘importance of school needs’ and ‘re-

invention’) revealed interrelating findings, where the amount of ‘re-invention’ at 

product or process level indicates responding to school needs by tailoring the 

innovation to meet current or evolving requirements. Van de Ven et al., (1999) 

describe ‘re-invention’ as a process in which adopters modify an innovation to 

accommodate their local setting and deployment context. It was found that 

‘reinvention’ is positively related to the adoption of innovations, and that 

‘reinvention’ facilitates the transition of innovation ownership from the developers 

to the implementers (Rice and Rogers, 1980; Ven de Ven et al., 1999; Rogers, 2003; 

Sahin, 2006; Damanpour and Schneider, 2009). One final finding was the 

importance of defining clear communication and engagement channels for adopters 

to convey their issues and suggestions to the correct team concerned; as some 

schools noted, although they had permanent adoption team members in their school, 

he or she did not have the appropriate authority to make it happen and they just 

passed the information on. On the other hand, the lack of a formal process for 

capturing and processing user’ issues, suggestions, and requests led to variable 

response rates and a lack of quality in managing these requests. 

Environmental dimensions 

For the ‘environmental’ dimensions, a major finding related to competition with 

other public sector organisations, which was considered a new dimension and 

revealed interesting findings specific to the UAE context. In the UAE context, a 

culture of positive competition was identified amongst other government sectors in 

the area of ICT innovations diffusion. The analysis revealed that federal 

government excellence programmes, such as the Sheikh Khalifa Government 

Excellence Program and the Smart Government Awards were key drivers, a 

conclusion which corresponds with many other researchers, such as Frambach and 

Schillewaert (2002), Damanpour and Schneider (2006; 2009), Hameed (2012), and 

Pichlak (2016). 

ICT acceptance dimensions  
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For the ‘ICT acceptance’ dimensions, observations confirmed the significance of 

TA1 (performance expectancy) and TA2 (effort expectancy) as the main drivers for 

ICT adoption and use. The qualitative interviews revealed some interesting 

findings, including the concordance among principals and teachers that using ICT 

enables them to improve their job performance as educators, and that ICT skills 

should be accompanied by educational content, training, and changes at 

organisational and operation levels to achieve higher levels of performance. In 

addition, although ease of use was found to be a major driver in decisions to adopt 

ICT, it was found that teachers did not mind high effort since they believed in the 

value of deploying ICT in teaching and learning. This is in line with the findings of 

Venkatesh and Davis (2000) and Wong et al. (2013) as they affirm that effort 

expectancy affects behavioural intentions more saliently in the early stages of 

adoption, and that effort expectancy during later stages of use refers to adopters’ 

beliefs that adopting and using ICT innovation entail less effort and disturbances.  

The main emerging themes from the ‘social influence’ dimension indicated a high 

social pressure towards adopting ICT in the UAE as a whole, and in the education 

sector more specifically. It was felt that education was not coping with the 

development of ICT in the UAE, a finding supported in the research literature by 

Venkatesh and Davis (2000), Frambach and Schillewart (2002), Venkatesh (2003), 

Wong et al. (2013), and Wisdom et al. (2014). Another aspect of social pressure 

was the naming of the MBRSLP initiative and listing it as part of the UAE Vision 

2021 National Agenda. Statements from school interviewees included the 

following:  

“ICT is the current language with students” 

“ICT is everywhere in our life today we need to cope with” 

“in UAE the government is smart, all services done using mobile phone, 

everybody has access to smart technologies, it is a reality” 

For the ‘facilitating conditions’ dimension, the main findings supported some 

earlier findings, including government support, naming of the initiative, having 
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support and adoption team member in schools, and the need for ongoing alignment 

and integration with the MoE to ensure sustainable use and  a higher level of impact.  

Adoption Behaviour dimensions  

Using the ‘adoption behaviour’ dimensions adapted from the CBAM model enabled 

the researcher to diagnose the status of ICT innovations diffusion from a school 

(end-user) perspective. The findings provided a clear view of each of the school’s 

current status of adoption and the transitions happening over years of usage. The 

main emerging themes for AB1 (stages of concern) were as follows: cycle 2 schools 

are more towards impact level, but recent challenges have pushed them back to 

process and tasks concerns level again whereas cycle 3 schools believe in ICT 

diffusion in education, but their concerns come from other changes taking place and 

how they can align and satisfy all these new requirements at the same time.  

These two findings reinforce the importance of the dynamic nature of ICT 

innovation diffusion and that project management needs to actively review 

implementation plans and the status of diffusion, especially after changes in the 

implementation environment, which in this case represented changes in the 

educational environment which impacted on end-users level of readiness or 

commitment towards sustaining adoption, a view highlighted by Bourne and 

Walker (2005) and Vos and Achterkamp (2006) and discussed in Section 2.2.3. 

These changes impacted upon users’ behaviour towards ICT innovations; in this 

sense, unless the innovation was positioned as helping or serving to deal with new 

realities and priorities, users had more pressing priorities to deal with. This third 

observation supported the first two in terms of the need to engage with all the 

schools again in considering recent changes in the education sector. It also 

highlighted the need to reposition how ICT could help overcome different personal 

concerns or even introduce changes to the innovation itself or the organisation so 

as to serve users better under the new changes. This connects with the concept of 

the ‘reinvention’ dimension discussed earlier. 

The main findings for the AB2 (level of use) dimension help in better understanding 

the status of diffused ICT innovations and status of actual use. In this sense, cycle 
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2 schools seemed to have established a level of use and they had started to focus on 

refinement and renewal. This finding supports the importance of managing 

expectations as an evolving task, where cycle 2 schools seemed to be in a position 

to move to a higher level of use, where program management and policy leaders 

need to engage with them accordingly by introducing more advanced educational 

innovations or practices.  

On the other hand, some cycle 2 schools perceived the challenges as major obstacles 

towards moving to a higher level of use, possibly leading them back to a lower 

level; in addition, all cycle 3 schools lack of an established pattern of use was related 

to the issue of implementation. This finding reinforces the conclusions from AB1 

(stages of concern) that the level of use is directly influenced by stages of concerns.  

Stakeholder Interactions  

The ‘stakeholder dynamics’ construct reflects the use of the stakeholder salience 

model in analysing stakeholders’ interactions and their changes over project stages 

and years of deployment. The analysis conducted using DSM and social network 

analysis enabled visualising stakeholders’ interactions throughout the project 

activities, and the analysis using ‘power, legitimacy, and urgency’ dimensions 

provided insight into the main drivers and most influential stakeholders over 

different project phases (Mitchell et al., 1997).  

DSM was used to map out stakeholder’s interactions over the main project activities 

and over the different years of MBRSLP ICT deployment in UAE public schools 

(Browning, 1998; Danilovic and Browning, 2007). Social network analysis has 

gained a significant following in recent years and is now used across the physical 

and social sciences (Bryson, 2004; Borgatti, 2009; Reed et al., 2009; Lienert et al., 

2013). 

7.3 The role of stakeholder dynamics over the lifecycle of the ICT 

diffusion project in the UAE  
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What is the status of stakeholder dynamics over the lifecycle of the 

ICT diffusion project in the UAE (MBRSLP)?  

The third and final research question was answered through the findings and 

analysis of the qualitative research data gained from the school and multi-level 

stakeholder interviews. As detailed in Chapter 6, the row data was classified based 

on the standard project lifecycle phases of initiation, planning, execution, 

monitoring and control, and closing. This approach enabled an analysis of the 

dynamics of stakeholder interactions and perceptions over the different project 

phases within a year of deployment and over the four  different years of the 

MBRSLP ICT innovations diffusion project. After this, the research adopted the 

Dependency Structure Matrix (DSM) technique to capture and analyse the 

stakeholders’ interdependencies and interactions over the project lifecycle phases. 

DSM allowed the researcher to construct a simplified visual representation 

capturing the changing dynamics in stakeholder interactions over the project stages, 

thus enabling an improved analysis into the reasons behind certain trends and 

possible justifications.  

The DSM approach is being increasingly applied in different areas of research 

(Browning, 1998; Charlesraj et al., 2004; Bartolomei, 2007; Bartolomei et al., 2007; 

Lee et al., 2010; Browning, 2016). According to the recent DSM review by 

Browning (2016): 

“DSM methods are becoming more mainstream, especially in the areas of 

engineering design, engineering management, management/organization 

science, and systems engineering. Despite significant research 

contributions, however, DSM awareness seems to be spreading more slowly 

in the realm of project management” 

The findings from the DSM matrix were further analysed using a heat map matrix 

and graph theory using social network analysis in order to provide more insights 

into the stakeholder engagements and dynamics over the years of deployments, 

project lifecycle stages and different stakeholder levels. The use of social network 
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analysis for further synthesis and analysis of DSM was seen to be fruitful and was 

supported by several scholars (e.g. Battalls and Yassine, 2006; Bartolomei, 2007; 

Browning, 2016). 

In this sense, findings from each deployment were identified, along with the ability 

to capture and visually analyse stakeholders’ dynamics over the years of 

deployment. Examples of the findings are demonstrated in Figure 7.1, which 

visually demonstrates the stakeholders’ degree centrality using a heat map matrix. 

From the centrality heat map, stakeholders with the highest centrality each year 

were easily identified, thus indicating the important or central stakeholders (where 

all activities flow through them) and how this has changed over different 

deployments. Compared to stakeholder salience, degree centrality identifies the 

most important stakeholders in terms of being central to most activities. On the 

other hand, stakeholder salience refers to the most important stakeholders based on 

attributes of perceived power, legitimacy and urgency (Mitchell et al., 1997). 

Accordingly, the analysis in Chapter 6 used the findings from the degree centrality 

analysis and compared them to stakeholder salience perceptions to analyse how they 

reflect on the research under investigation.  

The stakeholder dynamics and shifts in stakeholder salience over the years of 

deployment based on centrality are visually demonstrated in Figures 7.2 and 7.3. 

From the diagrams, it can be noted that stakeholders s1 (students), s8 (cluster 

manager), s9 (education zone), s10 (local education council), s11 (parents), and s14 

(other government entities) had less than 5 degrees of centrality over the four 

deployments. Analysing these findings, three major observations can be identified. 

First, students need to be more engaged in the innovation diffusion process as they 

are considered the centre of any educational reform (Lavin 2010; Zhu and Engels, 

2014). In the same way, Thomson (2010) advocated the role of student engagement 

as follows:  

“There is growing international interest in the practice of involving 

children and young people in educational change…. There are distinctive 

traditions of youth educational involvement in various countries – for 
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example, in Britain as “pupil voice”, student governance and school 

improvement; in Australia via student participation and active citizenship 

and in the United States where student perspectives have been integral to 

some national school reform programmes” 

Secondly, local education authorities are perceived to have high power, legitimacy, 

and urgency, but in reality, their centrality was amongst the lowest, indicating their 

minimal involvement and engagement. From a stakeholder management 

perspective, such groups are classified as stakeholders with a high capacity, where 

project management will engage with them to influence their positon as actively 

supportive stakeholders who will facilitate sustained diffusion. This finding is not 

in keeping with the literature, and therefore they should be involved as advocated 

by Savage et al. (1999), Postema et al. (2012), and Aaltonen et al. (2015) (further 

details in Section 2.4.4).  

In addition, stakeholders s16 (MBRSLP higher committee), s17 (MBRSLP 

executive committee), s18 (MBRSLP senior management team), s19 (MBRSLP 

operational team), and s20 (MBRSLP expert advisors) had what can be considered 

a consistently high centrality over the three years of deployment, which indicates 

the importance and influence of these stakeholders as well as their high stakeholder 

salience. 

On the other hand, stakeholders s4 (MoE top management), s5 (MoE middle 

management), s6 (MoE operational teams), s7 (MoE IT Department), s21 (Support 

team), and s22 (adoption team) report a pattern of shift or spike in degree centrality 

over the deployments years, which indicates a shift in power and influence. The 

same can be noted from the stakeholders’ degree centrality chart per deployment in 

Figure 7.4. Analysing these findings, and keeping in line with the literature findings 

as reported in section 2.4, these stakeholders require close attention due to their 

dynamic nature. In addition, project management needs to revise the status and 

engagement with each of these stakeholders over the stages of the project and in the 

case of major changes to the project scope or the diffusion environment.  
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All these findings, as well as the main emerging themes, were discussed in detail in 

Chapter 6, with emphasis on the changing stakeholder dynamics over project phases 

and over the three years of deployment. The findings provided valuable insights 

into, and a better understanding of, the status of stakeholder dynamics over the 

lifecycle of the MBRSLP ICT innovation diffusion project within UAE public 

schools. In this sense, the third research question was answered. 
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Figure 7.1 Stakeholders’ degree centrality for each deployment 
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Figure 7.2 Stakeholder degree centrality per deployment 
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Figure 7.3 Stakeholder degree centrality over deployments  
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Figure 7.4 stakeholder’s degree centrality chart per deployment 

7.4 The ICT Innovation Diffusion Framework for Public Schools 

in the UAE 
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The proposed framework developed in the research (figure 3.1) proved its 

significance providing a holistic framework to explore the process and status of ICT 

innovation diffusion in the UAE public schools. This was demonstrated as it 

enabled gaining insights and better understanding for the process and status of CIT 

diffusion in the UAE public schools as demonstrated in answering research second 

research question (section 7.2). In addition, the framework enabled capturing the 

stakeholders’ dynamics over the different project phases as demonstrated in chapter 

6. The framework can serve project managers as a holistic tool to help them in 

achieving effective delivery for ICT innovation diffusion project in the UAE public 

schools.  

The framework was based on six constructs, composed of 26 dimensions extracted 

by integrating innovation theory, the UTAUT technology acceptance model, the 

TOE framework, the CBAM model, and stakeholder theories and frameworks. To 

capture the status of ICT innovation diffusion in education settings, dimensions 

were identified from CBAM (section 2.3.5) along with user ICT acceptance 

dimensions from the UTAUT model (section 2.3.3). Finally, to investigate and 

analyse different stakeholders’ influence over the innovation diffusion process, 

three dimensions identified from Mitchell’s salience model were adopted (section 

2.4.2).  

Although the framework was dedicated for the UAE public schools, however it can 

be utilised for ICT innovation diffusion in different school setting as most of the 

dimensions were generic opening new areas for further knowledge.  

Following is a description of the proposed ICT innovation diffusion framework for 

public schools in the UAE (figure 7.5). The framework is designed to support 

effective diffusion of ICT innovations in UAE public schools by focusing on 

addressing the changing stakeholder dynamics over project phases. The framework 

is composed of two main elements, the ICT innovation diffusion process in the UAE 

public schools and the 26 dimensions used to capture the interactions between 

stakeholders.  



 

 

358 

 

The ICT innovation diffusion process in the UAE public schools is composed of the 

initiation phase and the implementation phase. The initiation phase is described as 

all the activities encompassing information gathering, conceptualising, and 

planning leading up to the decision to adopt and diffuse the identified ICT 

innovation. It is divided into two main stages, agenda-setting stage focus on the 

problem trying to solve and the identification of the need for an ICT innovation. 

The second stage is matching where the focus is on trying to identify and fit the 

most appropriate ICT innovation solution that is in-line with the organiaation and 

school context agenda. The initiation phase end whenever the organisation takes the 

the decision to adopt and diffusion an innovation to the schools marking the start of 

implementation phase. 

The implementation phase is described as all of the events, actions, and decisions 

involved in putting the identified innovation into routine use within the school 

environment making it an ongoing element of the school’s normal practice. The 

implementation phase is divided into three stages. The redefining/ restructuring 

stage is the first stage in implementation stage where is it expected that both the 

innovation and the organisation being the school or ministry will need to be changed 

in order to really fit the identified ICT innovation into the educational needs and 

processes. The next stage is clarifying whereas the innovation is put into wider 

spread and accordingly more communication and engagement is vital with different 

levels of stakeholders in order to ensure consistent and clear understanding on the 

innvovation and the changes taking place. Routinizing is the last stage of the 

implementation phase were the focus on sustaining the innovation adoption by 

embedding it into the school culture and the overall educational processes.  

The dimensions are based on six main constructs grouped into diffusion of diffusion 

of ICT innovations, status of ICT diffusion and stakeholder dynamics. The diffusion 

of CIT innovations group focus on the main dimensions that influence the diffusion 

process and contains three constructs: the ICT innovation dimension, the school 

level dimensions and finally the environmental level dimensions. Secondly, group 

of dimensions enable evaluating the status ICT innovations diffusion in the UAE 

public schools. This group combine dimensions related to user technology 
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acceptance and dimensions related to user’s level of adoption and stages of concern. 

Last group of dimension enable measure the stakeholder’s potential influence and 

potential acceptance at every stage or after every major change.  
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Figure 7.5 The ICT Innovation Diffusion Framework for Public Schools in the UAE 
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7.5 Chapter summary  

This chapter has summarised how the research has answered each of the research 

questions and achieved the research aim to to develop a framework to support 

effective diffusion of ICT innovations in in UAE public schools that address the 

changing stakeholders dynamics over project lifecycle. The results from the 

investigation using the framework were presented and how it each of the research 

questions was answered contributing to knowledge  
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CHAPTER 8. RESEARCH CONCLUSION 

8.0 Introduction  

This chapter presents a brief summary of the research. First, the robustness of the 

adopted methodology will be presented. Secondly, the research objectives, and how 

they were achieved, will be reviewed. Thirdly, the limitation of the research will be 

set out. Fourthly, the contribution to knowledge will be presented, and finally areas 

for further research will be discussed. 

8.1 The adopted research methodology robustness  

The research methodology adopted in order to meet the research aims and 

objectives is presented in Chapter 4. Qualitative research methods were used in this 

investigation.  The literature review was used to synthesis the existing knowledge, 

to identify gaps in the proposed research area, and to confirm and articulate the 

research questions and objectives.  

Face-to-face semi-structured interviews were used as the main method of data 

collection. The semi-structured interview questions and themes were pilot-tested to 

make sure of the appropriateness of the questions, which were then refined based 

on the feedback. The research investigated the case of ICT innovation diffusion in 

UAE public schools, where the sample represented different levels of stakeholders 

within the case. A total of 55 semi-structured interviews were conducted. Whenever 

approved, interviews were audio recorded and transcribed, and in other cases, 

interview summaries were written up directly after the interview.  

The first step was preparing the raw data from the interview transcripts, notes, and 

summary reports taken during the data collection period. Then, after careful reading 

and review of the data, a set of main emerging themes and sub-themes were 

identified. The data was analysed using a row data matrix to allow the researcher to 

carry out a careful review to identify the main emerging themes across the 

dimensions as well as interrelated themes, as presented in Chapter 5. For the 

stakeholders’ interactions over the project’s activities, the researcher used the DSM 
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method and social network analysis tool (Gephi application) to capture 

stakeholders’ interactions and dynamics over the project phases and years of 

deployment. This enabled the researcher to represent the stakeholders’ interactions 

graphically, which allowed easier analysis and presentation of findings, as 

presented in Chapter 6. 

8.2 Accomplishing the Research Objectives  

1. To review the literature on ICT innovation diffusion, with a 

focus on education. 

This research objective was achieved through the literature review presented in 

Chapter 2. Chapter 2 provided an extensive literature review for the concept of ICT 

innovation diffusion by reviewing the origins of innovation theory and the concept 

of innovation. Then, a review for the main diffusion of innovation and ICT 

innovation theories and models, including DOI, TRA, TPB, TAM, TAM2, and 

UTAUT, was carried out. After that, the process of ICT innovation diffusion was 

reviewed, with a focus on innovation diffusion in an organisation, by reviewing 

Rogers’ (2003) model and the TOE framework. Finally, stakeholder theory was 

reviewed from a diffusion of innovation and project management perspective. The 

chapter concluded by synthesising the findings into themes drawn from the 

literature review in Section 2.5. 

2. To extract main dimensions for exploring the ICT diffusion 

process and status in UAE public schools. 

This research objective was accomplished through the literature review, where the 

research theoretical framework was developed in Chapter 3 based on the findings 

and conclusions drawn from the literature review in chapter 2. Accordingly, six 

constructs were identified (ICT innovation/technological, organisational/school, 

environmental, stakeholder dynamics, adoption behaviour, and user technology 

acceptance). A total of 26 dimensions (see Table 4.11) were identified and grouped 

into the theoretical framework (see Figure 3.1). The constructs were developed by 
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integrating the DOI (Rogers, 2003), TAM (Venkatesh et al., 2000), UTAUT 

(Venkatesh et al., 2003), TOE (Tornatzky and Fleischer, 1990), and CBAM (Hall, 

Dirksen and George, 2006) models. The approach of integrating different models 

was assumed to overcome the limitation of applying only one individual model, and 

such an approach has been supported by Fichman (1992), Gallivan (2001), 

Peansupap and Walker (2005), and Hoti (2015). Further discussion was also carried 

out in Section 7.1. 

3. To explore the status of ICT innovation diffusion in UAE 

public schools. 

This research objective was accomplished through the qualitative data collection 

and analysis presented in Chapter 5. The data collection was conducted through 

semi-structured interviews with cycle 2 and cycle 3 schools across the UAE. The 

interviews were conducted with school principals and teachers and were guided by 

the 26 dimensions. The findings were analysed into emerging themes, as discussed 

in Chapter 5 and in Section 7.2. The adoption behaviour dimensions (i.e. ‘stages of 

concern’ and ‘level of use’) facilitated significant observations on the status of ICT 

diffusion in the interviewed schools.  

4. To explore the process of ICT innovations diffusion in UAE 

public schools. 

This research objective was also accomplished through the qualitative data 

collection and analysis presented in Chapter 5. The data collection was conducted 

through the semi-structured interviews with cycle 2 and cycle 3 schools across the 

UAE. The interviews were conducted with school principals and teachers and were 

guided by the 26 dimensions. To guide the process of ICT diffusion, the research 

adopted Rogers’ (2003) innovation process in organisations. The process was 

further developed and adapted in this study’s theoretical framework (see Figure 3.1) 

by adding the dimensions that influence the innovation diffusion process over the 

project stages, as demonstrated in Chapters 3 and 6.  
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5. Study the interactions between the stakeholders over the ICT 

innovation diffusion project life cycle activities. 

This research objective was achieved through the analysis of the gathered 

qualitative data from schools and different levels of stakeholders, as presented in 

Chapters 5 and 6. The row data was coded, processed and classified based on the 

standard project life cycle phases and the detailed activities that were mapped to the 

list of main identified stakeholder groups. This approach enabled analysis of the 

dynamics of stakeholder interactions and perceptions over the different project 

phases within a year of deployment and over the four years of deployment.  

For further analysis of the stakeholder interactions and changing dynamics, the 

research adopted the DSM, heat maps, and social network analysis techniques. 

These innovative techniques allowed the researcher to create a simplified visual 

representation capturing the changing dynamics in stakeholder interactions over the 

project stages, which further enabled an improved analysis into the reasons behind 

certain trends and possible justifications. The analysis and details are provided in 

Chapter 6 and in Section 7.3.  

6. Develop a framework to support effective diffusion of ICT 

innovations in in UAE public schools that address the 

changing stakeholder dynamics over project lifecycle 

This research objective was achieved as the developed framework enabled the 

research to gain deeper understanding for the process and status of ICT innovations 

diffusion in UAE schools as demonstrated in the results identified as part of the 

second, third and fourth research objectives. In addition, the changing stakeholder 

dynamics and interactions was captured in light of the research context using the 

stakeholder dynamics construct as demonstrated in the results for the fifth research 

objective. The developed framework provided holistic approach to explore the 

process and status of ICT innovation diffusion in the UAE public schools which 

supports project managers in effective diffusion of ICT innovation in UAE schools.  
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8.3 Core results emerging from data analysis and investigative 

work 

[to summarize the findings part in sections 7.2/7.3] 

This section will highlight the core results emerged from the research investigative 

work on the ICT innovations diffusion in the UAE public schools and data analysis 

which were detailed in chapter 5 and chapter 6. The main emerging results can be 

categorised into three core areas related to this research, the process, the status and 

the stakeholder dynamics of the ICT innovation diffusion in the UAE public 

schools. 

First area is the main emerging results related to the process ICT innovations 

diffusion in the UAE public schools. Under this area the main observation was that 

in reality the project in UAE was faced with a very fast pace requirement and within 

a relatively short timeline for delivery. This was very clear for year1 deployment as 

the implementation started even before clearly defining the strategic plan for the 

ICT innovation diffusion in the UAE public schools. The drivers behind this fast-

pace were understandably driven by government requirements, however the lesson 

is in such situation the implementation phase shall focus much more on the 

redefining (modify and reinvent the innovation to fit the organisation and 

organisational structure) and clarifying stags (focus on active communication and 

the relationship between the innovation and how it fits within the organisation more 

clearly). As described in the ICT innovation diffusion process (figure 7.5), the 

implementation phase is focused on redefining the innovation to fit actual schools 

needs and active communication to ensure clear understanding of the innovation 

and its use to level it becomes embedded into the school culture.   

In regards to the status of ICT innovation diffusion in the UAE public schools, the 

main observation was the importance of ongoing assessment and evaluation of the 

status of ICT innovation diffusion among target users and also the status of different 

levels of stakeholders especially the most salient stakeholders. This will ensure 

better alignment during redefining/restructuring and clarifying stages by making the 
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correct changes and interventions to the organisational process or the ICT 

innovation. The proposed framework (figure 7.5) was design to support this by 

using the dimensions related the status of ICT innovation diffusion (level of use, 

stages of concern, performance expectancy, effort expectancy, social influence, and 

facilitating conditions). In addition, the status of ICT innovation diffusion needs to 

assess the status of different levels of stakeholders and their potential influence or 

acceptance in regards to the implementation. The framework identified three 

dimensions’ guide in identifying stakeholders position and anticipate their 

dynamics over project phases.  

These observations were seen to be critical for the ICT innovation diffusion project 

in the UAE public schools in specific, however these observations can remain valid 

within other settings. 

8.4 Thesis Contribution  

The thesis contributes will be discussed in two ways: contribution to knowledge and 

contribution to practice. 

8.4.1 Contribution to knowledge  

The research contributes to knowledge in the area of ICT innovation diffusion by 

developing a holistic approach to explore the process and status of ICT innovation 

project diffusion in UAE public schools. The approach was based a framework 

composed of six constructs and 26 dimensions that were extracted by integrating 

the DOI (Rogers, 2003), TAM (Venkatesh et al., 2000), UTAUT (Venkatesh et al., 

2003), TOE (Tornatzky and Fleischer, 1990), and CBAM (Hall, Dirksen and 

George, 2006) models. Doing so was seen to provide a more holistic view of the 

main dimensions influencing the diffusion of ICT innovation within the research 

context. All the dimensions guided this explorative research and facilitated 

significant findings, which provided valuable insights and a better understanding of 

the diffusion of ICT innovation in UAE public schools (details of which are 

provided in Chapter 3).  
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In addition, the thesis provides an original contribution to knowledge. According 

to Johnston (2008): 

Originality is associated with innovation, addressing new questions, 

producing new evidence and insights, and developing new syntheses 

of existing work. 

Accordingly, the research originality was achieved through the following: 

o A comprehensive literature review to identify gaps in existing knowledge in 

relation to the diffusion of ICT innovation in the UAE public school context. 

The literature review was original because of the integration of innovation 

theory, technology acceptance, stakeholder theory, and educational change 

models. 

o Identification of six constructs composed of 26 dimensions from different 

disciplines to provide a holistic framework that is considered original with 

its focus on education.  

o The qualitative investigation and analysis produced insights on the status 

and process of ICT diffusion in UAE public schools. The research analysis 

revealed a list of emerging themes and findings on the UAE case that were 

not available before. 

o The use of DSM, heat maps, and social network analysis techniques in this 

research represent another aspect of originality and a new way of analysis 

for such a research domain. 

8.4.2 Contribution to Practice  

From a practical standpoint, the findings of this thesis contributed suggestions and 

conclusions that have implications on practice, policymaking, and future 

implementation stages of the MBRSLP in particular, and also for other 

implementations within similar contexts. The main lessons learned and suggestions 

included: 
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o The naming and positioning of the MBRSLP initiative had a direct impact 

on its greater adoption and acceptance among different stakeholders. 

Naming the initiative the Mohammed Bin Rashid Smart Learning 

Programme led to a higher commitment, and linking the initiative to the 

UAE Vision 2021 National Agenda ensured the sustained commitment of 

all stakeholders. This finding is important and should be considered in 

different contexts or countries.   

o The importance of ensuring an alignment of understanding at school levels 

between principals and teachers. In addition, the importance of ensuring this 

alignment of understanding is extended to the different departments of the 

MoE. 

o It is recommended that dedicated communication channels between schools, 

the MoE, and the MBRLSP should be developed with regard to smart 

learning topics. Although schools had a permanent adoption team member, 

they needed direct access to the MoE and the MBRSLP to pass on their 

suggestions and complaints. 

o It is recommended to focus on engaging students in the innovation diffusion 

process, as they are the ultimate end users. Their high involvement during 

the pilot stage led to a higher sense of ownership and engagement.  

o Is it recommended that the status of ICT diffusion should be re-evaluated 

before each deployment phase or after any major organisational change. 

This was seen as helping to refine the implementation plan to meet the actual 

up to date needs and expectations. 

o The importance of continuous engagement with venders and suppliers and 

their level of readiness for such complicated and different types of projects 

being carried out in schools across the UAE.  

o The research findings and recommendations contribute towards a more 

effective deployment of future ICT innovations in the UAE education 

sector.  
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o Although it was not part of the research objectives, the research findings 

indicated an ability to use the identified themes and constructs as a holistic 

approach to assess the status of ICT diffusion in UAE public schools. 

8.5 Research Limitations  

Each research project is based on assumptions that suit the context of the study. In 

addition, research projects are conducted within a specific time and within resource 

constraints, and this research project was no different. Thus, several research 

limitations have been identified:  

o Although the total number of interviews was considerable, more interviews 

from specific levels could have added more clarity to some areas. For 

example, it was difficult to meet federal middle-level staff, as they were not 

confident of being allowed to do such interviews. In addition, some potential 

respondents were not interviewed (e.g. cluster managers) as they were a 

newly established role as part of the full transformation taking place at the 

Ministry level.  

o The geographical limitations of UAE schools, as Abu Dhabi schools did not 

fall under the federal MoE of UAE.  

o Parents were excluded from interviews even though they were considered a 

key stakeholder educationally and in the context of ICT in education.  

o Students were excluded from interviews. 

o Successful ICT diffusion was not linked to academic performance. 

o The study was limited only to cycle 2 and cycle 3 schools. 

o The financial performance of ICT was excluded as a return on investment.  

o The inability to record school interviews may have led to a loss of valuable 

information. 
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8.6 Recommendations for Further Research  

The original contribution to knowledge listed above serves as a solid foundation on 

which to build further research in this area. Thus, this thesis has identified a number 

of areas that would benefit from further research: 

o Do further work to refine the extracted dimensions  

o Conduct longitudinal research to further measure ICT diffusion in education 

o Investigate the influence of ICT adoption on academic attainment 

o Verify how the proposed framework could be adapted to be a diagnostic tool 

for project managers 

o Quantify the dimensions using quantitative research methods 

o Conduct a comparative study using the same dimensions in another country. 

This would be expected to reveal significant findings 
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APPENDICES  

Appendix A: Constructs Dimensions and interview themes 

Code  ICT 

Innovation 

Construct 

Dimensions 

Description  dimensions main 

themes 

INN1 Relative 

advantage  

The degree to which an innovation is 

perceived as being better than the 

idea it supersedes. 

1. Using the system enables me to 

accomplish tasks more quickly.  

2. Using the system improves the 

quality of the work I do.  

3. Using the system makes it easier 

to do my job.  

4. Using the system enhances my 

effectiveness on the job.  

5. Using the system increases my 

productivity. 

  

o Better than before 
o Before / at present  
o Enabled me/us to 

…+ve / -ve 
o Better for edu / 

teaching/ students 

INN2 Cost  The degree to which the cost and 

expenses incurred in the adoption 

and the implementation of the new 

innovation were of issue. 

  

The costs incurred in adoption of 

new technology include 

administrative, implementation, 

training and expenditure for 

maintenance. Cost is a critical factor 

in an adoption decision and a 

relatively easy characteristic to 

measure (Tornatzky and Klein, 

1982; Zhu et al., 2006a). 

The literature suggests cost as an 

inhibitor to IT innovation adoption 

and the less expensive the 

innovation, the more likely it will be 

adopted and used by organizations 

(Downs and Mohr, 1976; Tornatzky 

and Klein, 1982; Rogers, 1995). 

The cost of computer hardware and 

software has rapidly declined in 

recent years; however, for 

organizations which operate in 

limited resources, the cost of IT is 

o Availability of 

resources / funding  
o Sustaining resources  
o Cost as a motivation 

(free prog.) 
o Cost as inhibitor 

(don’t care as it is 

free…) 
o Administrative cost 
o Training cost  
o Implementation cost 
o Integration cost  
o Maintenance cost  
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still a major impediment. The cost of 

an innovation is expected to be 

negatively affected the adoption and 

implementation of the innovation 

INN3 Complexity  The degree to which an innovation is 

perceived as relatively difficult to 

understand and use. 

  

1. Using the system takes too much 

time from my normal duties. 

2. Working with the system is so 

complicated it is difficult to 

understand what is going on. 

3. Using the system involves too 

much time doing mechanical 

operations (e.g., data input). 

4. It takes too long to learn how to 

use the system to make it worth the 

effort. 

  

o System is 

difficult/easy to 

understand  
o Support given to 

simplify adoption 
o Level of intuitiveness 

/ ease of use  
o  time to get used to 

the system 
o Training  

INN4 Compatibility  The degree to which an 

innovation is perceived as being 

consistent with existing values, 

needs, and experiences of 

potential adopters. 

  

Naming an innovation and 

positioning it relative to 

previous ideas are important 

means of making an innovation 

more compatible. (Rogers) 

1. Using the system is compatible 

with all aspects of my work 

2. I think that using the system fits 

well with the way I like to work 

3. Using the system fits into my 

work style 

  

o Compatible with 

work aspects 
o Consistent with 

existing values 
o Consistent with 

existing needs 
o Consistent with 

existing experience 

of adopters  
o Fitting with way I 

like to work / work 

style 
o Naming and 

positioning the 

innovation (national 

agenda, MBRSLP, 

mGov,..)  

INN5 Trialability Trailability is the degree to which 

an innovation may be 

experimented with on a limited 

basis.  

  

The trialability of an innovation, 

as perceived by members of a 

social system, is positively 

related to its rate of adoption 

(Generalization 6-4)(Rogers) 

o Chance of 

experiments before 

implementation, 

testing by users 
o briefings & 

awareness before 

implementation 
o Pilots … 
o During initial stages 
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 Trialability is important in the 

initiation stages of adoption. 

However, its implication will 

affect the usage of the innovation 
 Being able to try innovations 

before adoption reduces 

uncertainty of potential adopters 

and innovations that can be tried 

are more likely to be adopted 

(Tornatzky and Klein, 1982). 

INN6 Observability The degree to which the results of 

the innovation are visible to 

others. 

 observability of an innovation, as 

perceived by members of a social 

system, is positively related to its 

rate of adoption (Generalization 

6-5) (Rogers, 2003) 
 Observability is sometimes 

referred to as "visibility‟ 
 The more visible or observable 

the usage and the outcome of the 

innovation, the more likely the 

innovation will be adopted and 

implemented in organizations 

(Tornatzky and Klein, 1982). 
  

o Results and visible 

outcomes / benefits  
o Usage visibility  
o Good practice is 

visible  
o Learning resources  

INN7 Driver of ICT 

diffusion  

the degree on the need to diffuse 

ICT in UAE schools from 

interviewee perspective  

  

The main drivers to diffuse and 

adopt ICT innovation within 

research context (UAE public 

schools). 

General view on the needs and why 

diffuse ICT in UAE schools from 

interviewee perspective. 

Why launch a national program 

  

(high, medium, low) 

  
o Political 
o Educational 
o Economical 
o Social 

  

 

 

Code  Organizational/School 

Construct Dimensions  

Description  dimensions main themes 

ORG1 Organization/school 

size 

The degree to which the 

size of school, and 

deployment were of 

issue 

To discuss school size 

dimension with the 

interviewees schools, 
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Organisation size or in 

this case school size 

dimension refer to the 

relationship between 

organisation size and 

ICT diffusion and 

adoption 

  
Homogeneity / 

heterogeneity 

As size of an 

organization determines 

other organizational 

aspects, particularly 

slack resources, 

decision-making and 

organizational structure, 

organizational size is the 

most important factor 

influencing IT 

innovation adoption 

(Rogers, 1995). Some 

researchers have argued 

that flexible 

organizational structure 

and centralized decision-

making in smaller 

organizations assists 

innovation adoption (Zhu 

et al., 2006b) 

  

the focus was on 

following aspects: 

 School size in term of 

number of students and 

teachers  
 Roll-out size in term of 

size of each 

deployment phase by 

MBRSLP 
 Size of support in 

terms of ratio of 

number of support 

team members to 

beneficiaries per 

school. 

ORG2 Change champion The degree of change 

champion importance for 

innovation diffusion 

  

Change champion can be 

defined as an individual 

who performs the task of 

spreading knowledge of 

new technological 

innovation or promote 

and support the diffusion 

and adoption efforts 

within the organization 

  

  

The existence of a 

change champion 

Within this study 

context, the focus was 

on the following: 

 Principal as 

champion 

 Teacher as champion 

 Support team 

member as champion  

 Adoption team as 

champion  
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influences all stages of 

innovation adoption 

  

Change champion can be 

loosely defined as an 

individual who performs 

the task of spreading 

knowledge of new 

technology within the 

organization. 

 Rogers used term 

(champion, change 

agent) 
 CBAM used term 

(change facilitator) 

ORG3 Centralization  The degree to which 

centralization influenced 

diffusion and adoption 

  

The level of 

centralization of decision 

making in an 

organization 

  

the degree to which 

power and control in a 

system are concentrated 

in the hands of relatively 

few individuals in an 

organization (Rogers, 

2003) 

  

More concentrated 

decision-making is 

associated with a 

centralized 

organizational structure. 

The organisation level 

of centralization and 

decision making in 

organization are 

important elements in 

understanding the level 

organisational 

innovativeness 

To discuss 

centralisation dimension 

with the interviewees, 

the focus was following 

aspects across schools: 

 Centralised: all 

decisions and power 

are with MoE or 

MBRSLP. 

 Decentralised: all 

decisions and power 

is with the schools. 

 Hybrid: decision 

power and authority 

distributed between 

the school and MoE 

or MBRSLP 

ORG4 Importance of school 

needs 

The degree to how much 

school was involved in 

the diffusion process 

  

To discuss importance 

of school needs 

dimension with the 

interviewees, the focus 
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Since Schools are main 

adopters of the 

diffused ICT 

innovations  

was following aspects 

across schools: 

 Schools are aware, 

consulted, involved, 

or not-involved in 

ICT diffusion 

process  

 How the school 

needs and 

requirements are 

attained?    

 How often the school 

needs and 

requirements are 

supported and 

satisfied  

 School needs and 

requirements go 

through clear 

channels of 

communication and 

engagement. 

ORG5 re-invention 

(continuous 

improvement ) 

The degree to which an 

innovation was enhanced 

or modified to fit the 

local implementation 

setting. It can also 

include organisational 

changes to fit 

implementation 

setting. 
  

Both the innovation and 

the organization usually 

change and get modified 

during the innovation 

process to accommodate 

the different evolving 

needs. 

Reinvention is a 

process in which 

adopters modify an 

innovation to fit their 

local implementation 

To discuss re-invention 

dimension with the 

interviewees, the focus 

was following aspects 

across schools: 

 The degree to which 

provided ICT 

innovations were 

modified or 

developed as it 

diffuses over the 

implementation 

period.  

 Any organizational 

changes took place to 

support innovation 

diffusion and 

adoption 



 

 

396 

 

setting. Rice and 

Rogers (1980) found 

that reinvention is 

positively related to 

the adoption of 

innovations. 

Implementation deals 

with adopting and 

tailoring an innovation 

to the organization's 

specific needs and 

constraints (Van de 

Ven et al 1999). 
the degree to which an 

innovation is re-invented 

(defined previously as 

the degree to which an 

innovation is modified 

by adopters as it 

diffuses) is positively 

related to the 

innovation’s 

sustainability. When an 

organization’s members 

change an innovation as 

they adopt it, they begin 

to regard it as their own, 

and are more likely to 

continue it over time, 

even when the initial 

special resources are 

withdrawn or diminish 

Sustainability of the 

innovation was related 

to: 

(1) its degree of re-

invention,  

(2) the fit between the 

intervention and the 

organization, and  

(3) the involvement of a 

local champion. 

  

  

  

Code  Environmental 

Construct 

Dimensions 

description Dimensions main themes  
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ENV1 Government 

support 

the extent of government 

support in terms of 

funding, government 

initiatives and policies to 

promote IT adoption and 

use 

  
- extent of Government 

support 

- Extent of commitment 

of resource and support 

from the top 

management  

  

To discuss government support 

dimension with the 

interviewees, the focus was 

following aspects across 

schools: 

 extent of Government 

support 

 Extent of commitment of 

resource and support from 

the top management  

 Extent of government 

pressure in driving ICT 

implementation in schools 

(Highly supportive, Supportive, 

Little support, Neutral, 

Against) 

  

ENV2 Competition 

with other 

public sectors 

the degree to which 

competition with other 

UAE public sectors was 

perceived as an 

influence for DICT 

  

Interviewees perception 

on the degree to which 

education sector is 

coping with other public 

sectors in ICT adoption 

  

coping with other UAE 

public sector in the 

adoption of ICT / smart 

government initiatives  

(behind, coping with, 

competing with, ahead) 

coping /competing/ahead of other 

UAE public sector in the adoption 

of ICT / smart government 

initiatives  

(behind, coping with, competing 

with, ahead) 

ENV3 Vendors 

support  
  
the role of support and 

relationship with 

vendors and service 

providers involved in the 

ICT innovation 

diffusion. 

  

  

  

 To discuss vendor support 

dimension with the interviewees, 

the focus was following aspects: 

•Level of involvement 

•Phases of involvement  

•extent of relationship  

•Level of readiness 

•Level of satisfaction  
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Level of engagement 

…their level readiness  

ENV4 Cultural aspect  the degree of influence 

of UAE school context, 

parents on ICT use for 

learning, and UAE 

culture toward ICT use. 

  

  

Cultural aspects refer 

the common patterns 

of thinking and feeling 

and potential acting 

shared among 

members of social 

environment 

(Hofstede, 2001).  
  

UAE school context 

Parents and ICT use for 

learning 

UAE culture toward ICT 

use  

To discuss cultural aspects 

dimension within this research 

context, the focus was following 

aspects 

•UAE school context 

•Parents and ICT use for learning 

•UAE culture toward ICT use 

ENV5 Resistance to 

change  

Resistance to change 

refers to the degree of 

resistance in regards to 

ICT innovation diffusion 

in schools.  

The focus will be on the 

main challenges schools 

faced and resulted in 

resistance and 

negatively impacted 

effective diffusion 

  

main sources of 

resistance 

main challenges  

To discuss resistance to change 

dimension, the researcher asked 

interviewees to share their views 

on main challenges, examples of 

resistance, and suggestions to 

sustain adoption. 

  

Code  Technology 

Acceptance 

Construct 

Dimensions 

Description Dimensions main themes  

TA1 Performance 

expectancy  

the degree to which an 

individual believes that 

using the system will help 

him or her to attain gains 

The researcher used different terms 

to facilitate better understanding 

from participants such as: 

•enable me to accomplish tasks 

more quickly 
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in job performance as 

educator 

•improve my job performance. 

•increase my productivity 

•enhance my effectiveness on the 

job 

•make it easier to do my job 

•the provided ICT is useful for my 

job  

•using ICT assist in my job as 

teacher 

TA2 Effort 

expectancy  

the degree of ease 

associated with the use of 

the innovation for teaching 

and learning 

The researcher used different terms 

to facilitate better understanding 

from participants such as: 

•the ICT or system ease of use  

•the ICT or system is complicated 

to understand and take time to learn 

•using ICT for teaching and 

learning is easy or complicated 

TA3 Social 

influence 

The degree to which an 

individual feels social 

pressure to use a particular 

information technology 

The researcher used different terms 

to facilitate better understanding 

from participants such as: 

•People who influence my behavior 

think that I should use the system. 

•Senior management of education 

sector, government supportive, 

promote use of ICT. 

•People who are important to me 

think that I should use the system. 

•The surrounding attitudes and 

culture, community, influence to 

use/not use ICT. 

•Proportion of co-workers who use 

ICT. 

•Using ICT perceived to enhance 

social image or status in the social 

system. 

TA4 Facilitating 

condition 

(existing 

infra, 

training , 

support, 

adoption,  ) 

the degree to which an 

individual believes that 

his or her organization is 

supporting the change. It 

can also include the 

objective factors within 

the specific environment 

that participants or 

viewers agree that it 

facilitated the change 
  

Objective factors in the 

environment that observers 

agree make an act easy to 

The researcher used different terms 

to facilitate better understanding 

from participants such as: 

•guidance and training was 

provided  

•what good practice look like  

•specific person/group available to 

assist with any difficulties  

•have control over using the system 

•have the resources necessary to use 

the system 

•have the knowledge necessary to 

use the system 

•integration with other systems 
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do, including the provision 

of computer support 

(Thompson et al. 1991) 

  

  

Code  Adoption 

Behaviors  

Construct 

Dimensions 

Description  Dimensions main 

themes  

AB1 SoC (stage of 

concerns) 
The feelings and level of 

concern for individuals 

involved in change 

adapted level from 

CBAM SoC from 7 

levels to 4 levels 

  

1- self / personal : from 

little awareness to 

seeking knowledge on 

innovation and demands 

of innovation. 

2- process & tasks: 

Attention focused on the 

process and tasks of 

using the innovation and 

integrating into daily 

job. 

3- impact : Attention 

focused on innovation 

and its use to impact on 

students 

4- improvement: The 

focus on how to better 

implement innovation 

AB2 LoU (level of 

use) 
The level of innovation use 

and how individuals interacts 

with a new innovation 

operationally in practice. 

  
LoU dimension describes 

behaviors of innovation users 

and does not at all focus on 

attitudinal, motivational, or 

other affective aspects of the 

user. LoU does not attempt to 

explain causality. Instead, the 

LoU dimension is an attempt to 

define operationally what the 

user is doing 

adapted level from 

CBAM LoU from 7 

levels to 4 levels  

  

1- Pre-use: from non use 

to initial awareness and 

preparation to use 

2- Basic : User 

implementation is poorly 

coordinated and mainly 

superficial use 

3- Established : User has 

established pattern of use  

with little thoughts on 

improving innovation 

use  

4- Refinement & 

renewal: User is making 
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deliberate efforts to 

increase impact and  

seeking more effective 

alternatives to the 

established use of the in 

novation. 
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Appendix B: School interviews matrix used for raw data coding, 

sorting, and themes identification 
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Appendix C: Matrix of analysis and emerging themes across cycle 

2 and cycle 3 schools 
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Appendix D: DSM Matrix development for stakeholder’s 

interaction over project activities and years of deployment 

Pilot deployment  
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Year 1 deployment  
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Year 2 deployment 
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Year 3 deployment  

 

 




