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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.

(1)



) 3 g4

s oalal A Wagds )l shaill ady A L ss |50 VLAtV g e sleall L 5l 535 €l IS Caal
55l oda gkt o @B gial) gy slal) lelad Calida 3 48 e e Lia b w05 e ) 558 iy Cbiag
sl dmall e g JaT Cila el o) S s g ey st ) Al )1 ALl 5 5L sy Ll Al )
G Aglitaa) @l shaill 038 AS) gl arlil) Ciladla) 8 Ao 5 Al ) Aalall Jss ol V) 3 G Gl
iy e sale) A Ligan )90 Canli Co g VLAY il slaall L sl 935 Jlae (8 IS5 Of Ll aiiay
S ISE) O G a5kl sl 4l 6 o aoleill (gl =3 gaill o) (JSS Laglail) 4 il 5 Ll Alee
Juaaill 5 48 el N Jsa gl jla Cua S JSG aladll o Cir y VLAY 5 Gl glrall Lia 5l 935

By sl oS s ey eany Vbl

Gallyy Ll (ol 8 VLAl Clagleall L o) S5 ol S5 g Jaa) of (A sl Sy
Calaal) Baiatly cadaill ZSuall s il dleny Adag yall Colagaill T e saee dilac yiny s Alle <ol i)
0589 Y O Gang o ylaall 8 VLAY 5 il sheall L o1 535 5 5 JWaa) o bl jall ST 5 ) Jaall dpaglacl

Allady W15 Ll dadadill Cony adat jpaa Aol iy O @D (e Y g 13 jae Lin g1 iS5 & 5 e

sl Lin 51955 ST 55 g e o S A Ga Bsadll el au e i) 130 Jang
et sn U5V Cangl s saniall Ay yall <ol jlaYl A5 3 Age sSall (s plaall 8 (5 a3l ladll VLAY
Jal sall 5 ¥l padladivl s G Cargll g candaill 8 VLAY 5 e slaall L ol 935 ol IS s dglee
o A sSall ol 8 Lpraa 55 VLAY 5 e slrall L o 955 ol IS i dlee CBLASILY dsd )l
YL 5 o slaall L ol 935 col IS0 a0 Alla Galain) oo Gl Caagl)  csasiiall g jall <l eyl & 5
) i dglee LS g8 aal 1) Gaaglly saniall g pad) il jleY) gy 8 A Sall G ladl) b
s Gualall Caagll s saniall Ay jall ol eyl A gn 8 da sSall G plaall 3 VLAY 5 e slaall L o) 55
il slaall L gl 935 Ol IS0 5 g 5 pe Bl 350 Aladil e daliadll Clasal o cdlelall 4l
Jadll il acdl jlh) sy 8 Geladl sl Caagdl Jialy oty el LY uplae 4 c LY
alad ) Basiall Ay el ol ) Al gn (A e sSal) o ylaall 3 VLAV g il slaall L 5l 535 ol j\SY

& sl 3la 3550 s3e e b il daliadll Cilaal cilSialin

YL 5 e slaall L 5l 635 580 a5 5 dlee Slo b il de 58 Camgy (3 )k ALESELY) Canl) 138 e
L (o AsSa glae Al (e Al 2an3 5 5 cdasiall Ay yall il jleY) Ao (& LpasSall G laall &
Ln sl i€l g5 dalemall cilaaal 4 ki s JISEY) 4k e @) On genll DA (e Slle (e
Ol el e ALK A jall 4 5 g sl )y sl ala¥) 038 Caadilind 38 5 can jLiall 500
Ol ginsall Calide (ge daliadll Clanal o Allie () puad g dsed 4 sane Lo (5l Cus ddadaid) 4k



Cbatipall (pajsall s Gaolaall s (SO alail) malipy g cAglaall dpagladll Adaludl s calatll 5 A ) 5 ) 3
e sbeall Lin sl iS5l ISR 550 ¢ 5 pde dal e (e Sl g a)l il ety Al all cudlis cp 5 pkally
IS 48 hoan L A1l i) (s o5 5 caaaial) G al) e b dae sl (o jlad) b Lyl

(SNA) duelaia¥) clSutl) Jilad iy o 3 51 jadl Lol )3 5 (DSM) 4ssil

Gl sbeall b 5l 935 IS 85 & 5 e 3 alal agdy sk B (e 4 pedll de sane (8 Gl aalas
e Aaliivee Ay il Candl g 385 chasiall Ay pall il LaY) Alga 8 e sSall Gulaall b Y Lai¥l 5
& OVl il glaall L o 5S35 IS 5 ¢ g pda puiags Aglee (o Jaaldi oty oo 55 Gadad JOA
A (e Al Raalise canil) a8 el L) AELaYL 5 casiall A pall il laY) Al g 3 SasSall Galaal
ISR s o sl g5 dlee CLESILY Sale ()5 e 5 i o Gl Ua) Guld e Jab el g
& Al Laalioe Ay caaniall Ay yal) LY 3 e sSall Galaall b VL5 il slaal) L sl i€
Gl Jalas i 3 ) _all Ll Ay (DSM) dpesil) JSa 48 shian il aladil 8 5 kil culall
Sle s dle 5 eunll 8 saaall eyl o3 Aol aexi il 5 ajbial) 5510) (Ui e (SNA) deleia)
Lin o) S5 IS 5 5 il sty il jlaally il calall 8 daalue Ganil) il caedd el
ZoS Alilae aylie 8 Lgie 3alELY) Sy Gl Gy of dus e laadl 8 VLAl g Sl sleall
sasidl) iy yal) ) A Gl

il2e (b A paal) 2l @lld 8 Ly 2 gl ey agal i) 138 ¢ geml (50 Cang a5y Y AT Al (e
Oava e IS a8 Y LY Gnll e (S5 o s sl 3LY Gelae O Cus Baaiall A pall ey
Ol e Ml 5 ) sal1 el ol lagind &5 SIS aniall Ay yall ol ) Ao 8 addedll g 3y i) 5 ) 5
YLt g e sbeall L o) 3385 Blans 5 Lsaalad Gapeat ) Anladl) Claal (1o (5 sin agdl (0 2 ) e
Jaanill 5 alSY) 1oL Leday ) Ay al VLAY g e sleall L o) iS5 o IS5 i 3 oLl 5 adeil) 3

el

(V)



Dedication

To all those who strive for progress and development of themselves their country you can

achieve your dreams, just set a target and work toward it until you get there.

PhD journey was a challenge that | decided to take on with all the other commitments |
already had with family, friends, work, and personal business. | took this challenge for
several reasons, first was a personal challenge for myself, second to make my family

proud of me and set an example to them that you can achieve your dreams.

My deepest apperceptions and sincere gratitude to my Mother and Father, to my brothers
and sisters, to my beloved family for their support and encouragement. Special thanks to
my lovely wife Kholoud, my three beautiful kids Khalid, Hamdan and AIReem, thank
you for all the sacrifices you made and patience you had when | was away from you
working on my PhD journey. To my friends and all those whom 1 love | send a special

dedication.
For all of you, one by one, thank so much for your support, encouragement and deep

prayers, which were the main factors that kept me going to reach my goal.
May Allah Bless You All.

V)



Acknowledgment

First and foremost, all praise is for Allah, The Almighty, The Exalted, to whom we seek

His guidance.

A special thanks to my supervisors, Professor Halim Boussabaine and Dr. Khalid Al
Marri for their guidance, continuous encouragement and support. | appreciate all their

efforts.

Also a special thanks goes to Professor Mohammed Dulaimi who supervised a great
part of my research before he had to leave the university. | thank him for his sincere
efforts.

Thanks to my university colleagues for their discussions, suggestions, criticism and

encouragement.

Thanks to all interviewees who accepted to participate in this study and gave their
valuable time and contribution. Thanks to every person and institution that helped me to
conduct this study, directly or indirectly. Everyone’s contribution is counted and

appreciated.

My sincere appreciation and heartfelt thanks go to my parents, family, friends and work
colleague who have encouraged me in the toughest times of this journey. Every one of
them had their own way of advising and guiding me. Thank you for being there to

support me.

(V1)



Table of Contents

COPYRIGHT AND INFORMATION TO USERS.......ccccoiii e 4
LISt Of TaDIES....eicee s 8
LIST OF FIQUIES ...t 11
ADDIEVIATIONS. ..o 16
CHAPTER 1. INTRODUCTION ....coiiiiiiiiieiiiiniie e 17
RO IN g o o (1t o] o USRS 17
1.1 RESEAICH CONTEXL ......eiviiieiieieieeiie ettt sttt ste e seeeneeneens 17
1.1.1 Evolution of ICT Use in EAUCAtION .......ccccovveiiiiiie e 17
1.1.2 Background of public schools in the UAE ... 20
1.1.3 UAE Public Education and ICT Use in SChooIS .........ccccevvviveieniiiirenenreee, 24

1.2 The need fOr the FESEANCN.......cccvcie it 26
1.3 ReSEArCH QUESTIONS. ......iiviiiieiecieeesie ettt sttt seesreeneens 28
1.4 Research aim and ODJECTIVES ...........cceoiiiiiiiieeeeee e 29
1.5 Contribution to the body of KNOWIEAQE ........ccceovviiviiiiiiecicc e 30
1.6 Research overview and structure of the thesSiS..........cccooviiviiiineicees 31
CHAPTER 2. BACKGROUND RESEARCH.........ccociiiiiie e 34
2.0 INTFOAUCTION. ..ottt ettt nenneas 34
2.1 Diffusion of ICT INNOVALION.........cccoiiiiiiiieirice e 34
2.1.1 Innovation Concept and Definition...........c.cccccoveviiiiicci i, 34
2.1.2 Definition of Information and Communication Technologies................... 36
2.1.3 Diffusion of ICT INNOVALIONS.........cccveriiiiiieieiiee e 37

2.2 Concepts in ICT Innovation DIiffuSiON ..o 38
2.2.1 Individual and Organisational Diffusion and Adoption of Innovation ... 39
2.2.3 Stakeholder Dynamics during Project Stages.........ccccoovvvreneneneiicienninnns 41

2.3 INNOVALION THEOKIES ......eiiviciieie ettt sre e sre e e 42
2.3.1 Diffusion of INNOVALION TNEOKY ........ccoiiiiiiiiieee e 42
2.3.2 Innovation Journey Model by Van de Ven et al. (1999)........ccccccevvivvnnnnne 51
2.3.3 ICT Adoption Models (TRA, TPB, TAM, TAM2, and UTAUT).............. 54
2.3.4 The Technology Organisation Environmental Framework ...................... 65
2.3.5 Concerns-based Adoption Model (CBAM) ........cccooviieiiieeeneeeece e 66

2.4 Stakeholder THEOKY ..o 70
2.4.1 Stakeholders in Innovation Theories..........ccccooeii i 72



2.4.2 Stakeholder Identification and ClasSifiCation..........cccoveevevevveiiee e 73

2.4.3 Stakeholder ANAIYSIS.......c.cciiiiiiiiiie e 76
2.4.4 Stakeholder ENgagement..........cccceiieiiiiiiieseie et 77
2.5 Themes drawn from the Findings of the Reviewed Literature...............c......... 85
2.6 Chapter SUMIMAIY .....ccviiiiiieie ettt sbe st et sre e e re e neas 87
CHAPTER 3. RESEARCH THEORATICAL FRAMEWORK ..........cccc...... 88
K20 1 a1 4 oo 18 od [ o 1O OSSR 88
3.1 ReSearch FrameWOIK .........coiiiieiiiiiie et 88
3.2 Process of ICT innovation diffuSion..........cccccovveiniiiiennnece e 91
3.3 Stakeholder iNtEFraCioNS ........ccccveiiiiiiie e 91
3.4 ICT INNOVAtioN AIMENSIONS ....ccvveiiiiiiierie et sre e neas 92
3.4.1 Relative AdVANTAQE........cccvcveieeieie ettt 92
Bi.2 COSE vttt ettt ettt nas 93
KR I @0 o1 o] [0t SRR 93
3.4.4 ComPAtiDIlILY ....cvoiiiiiecc s 94
AL TrIAlADIITY .oveieeeec s 94
3.4.6 ODSEIVADIIILY .....cviiiiiiiiecece s 94
3.4.7 Drivers of ICT Diffusion in SChOOIS ..........ccccoviiiiviniice e 95
3.5 Organisational/school diMeNSIONS...........cccveviiieicii e 95
35,0 SZE ettt ettt e 95
3.5.2 Change ChamPion ..........cooieiiiiiiie e 96
3.5.3 CeNtraliSAtION.......cceiieieciee e 96
3.5.4 Importance of SChOOI NEEAS...........ccuviiiiiieieeee e 96
3.5.5 REINVENTION ..ot 97
3.6 Environmental dimenSioNs .......c.ccviiiieiiieeie e 97
3.6.1 GOVErNMENt SUPPOIT ....oveiieiiieere e 97
3.6.2 Competition with other publiC SECTOrS.........ccceieieiiiiiireee 98
3.6.3 VENUOT SUPPOIT ...ttt 98
3.6.4 CUITUIal BSPECTS ......veiiiiriiiieieees e 98
3.6.5 ReSISTANCE 10 ChANGE......covieie e 98
3.7 ICT acceptance diMENSIONS. ........ccueiiiirreieeieseereenie e seeseeeee e ereeseesreeneeseeeeeneas 99
3.8 Adoption behaviour dimenSioNS..........cccoiiieiiinenie e 100
3.8.1 Stages of CONCEIN (SOC) ...cuiiieiiiiiee et 100
3.8.2 LeVel 0F USE (LOU) ..ottt 101
3.9 Chapter SUMIMATY .....ooiiiiiiie ettt st st seeere et sreenee e 101



CHAPTER 4. RESEARCH DESGIN AND METHODOLOGY ................... 102

4.0 INEFOAUCTION. ..ottt st et 102
4.1 Definition of Research Methodology ............coeriiereiiiiiinr e 103
4.2 Purpose of the ReSEArCH ... 105
4.3 Research PRIlOSOPNY ........cciiiiiiiecce e 106
4.4 Research APProach ... 110
4.5 Qualitative Research Methods...........cccvveiiiiiie i 112
4.6 RESEAICN STrategY ......ceeiiiiiiiieiiisie e 113
4.6.1 Research Time HOFIZON ......c.ooiiieie e 115
4.7 Data Collection Methods...........cccoviiiiiiiieece e 115
O I 1 =] Y= 117
4.7.2 DOCUMENTALION FEVIEW. ....c.vivierieiiiiiiiesiesie ettt 119
4.7.3 Designing and conducting qualitative semi-structured interviews......... 120
o - 0 ] ] 1T o SO SRPR 125
4.7.5 Translating interview data............ccccceviii i 127
4.7.6 Transcribing INTENVIBWS ........ccoviiiii i 128
4.7.7 Ethical approval ... 128
ol a1 (o] ) (T | 2SS 129
4.7.9 ROIE Of reSEAICNET ......cviiiicc e 130
4.8 Data Validity and Reliability .........ccccocviiiiiiiiiiic e 130
4.9 Analysis and Organisation 0f DAta............cocuririreniiiiiines e 133
4.9.1 Data OrganiSatiON ...........cooerieiriiiiesiesie e 133
4.9.2 Analysis of qualitative data ............ccoeveiiieieicee e 134
4.10 Actual Data ColleCtion PrOCESS........cciviiverierieiiesiesieesiesieeeesesae e sseeaeseessaeneens 136
4.10.1 SChOOI INTEIVIBWS ...t 136
4.10.2 DALA ThEIMES ... .ecii et sttt re e e 137
4.10.3 Stakeholders’ interactions data collection.....................c..cc.ocvveiiiinncns 138
4.12 Chapter SUMIMATY ......cooiiiiiieiiiesieieeees ettt ene s 140

CHAPTER 5: DATA COLLECTION AND FINDINGS - SCHOOL

INTERVIEWS ... s 142
5.0 INTFOAUCTION......ciiiiiiicie e 142
5.1 Technological innovation dimenSioN ............ccoeiiiieriiiie e 142

5.1.1 INN1- Relative adVantage..........cccuoveirirerenenieieeesese s 143
5.1.2 INNZ- COST...ueiiiieiiieiie ittt st be e be et e sbeesrneanaeene e 146
5.1.3 INNS3- COMPIEXITY....eerviieiiiiiiieieisise e 149



5.1.4 INN4- CompatibDility........cccceiiiiiiiiicc e 157

5.1.5 INNS5- Trialability........ccccovoiiiiiiii e 161
5.1.6 INNG- ODBSErvability ........c.cccooviiiiiiiicie e 163
5.1.7 INNG6- Drivers of ICT Diffusion in SChoOIS............cccoovinininininicee, 167
5.2 Organisational/school dimensions’ findings.................ccccooniiiiniiiniennn 169
5.2.1 ORG1- SCNOOI SIZE ......ooiuiiiiieieieiece st 170
5.2.3 ORG3- Change Champion..........ccuiiiriniiieieeeee s 175
5.2.3 ORG4- CentraliSatioN ............coevviiiiieriiiee e e eree e 184
5.2.4 ORG5- Importance of SCho0l NEEAS ..........cccerveiiiiiiiieee 186
5.2.5 ORGB- REINVENTION .......iiiiiiiecieie ettt 189
5.3 Environmental dimensions’ findings .................cccocoiiiiiiiii 191
5.3.1 ENV1- Government SUPPOIT ......occviieiiieiie e 192
5.3.2 ENV2- Competition with other public sectors..........ccccocviviiieiiicinne. 194
5.3.3 ENV3- VENAOK SUPPOIT ..ottt 195
5.3.4 ENV4- CUltural @SPECTS .......ccveviiiiiiiiiie e 197
5.3.5 ENV5- ReSistance t0 Change........cccccveveieiie et 202
5.4 ICT Acceptance diMENSIONS.........c.ccueiiiieieie et sre e 208
5.4.1 TAL- Performance EXPECtanCy .........cccccvvivieieeeeie it 209
5.4.2 TA2- EffOrt EXPECLANCY ....cviiviiiiiiiiecie ettt sttt 212
5.4.3 TA3- Social INFIUBNCE ........ooveiiieiececec s 214
5.4.4 TA4- Facilitating Conditions...........cccceieiieieiicie et 216
5.5 Adoption Behaviour dimensions............cccccvieeiiiiiie e 218
5.5.1 AB1- Stages 0f CONCEIN ...c.oiiiiiiiiieece ettt 219
5.5.2 AB2- LEVEI OF USE .....oiviiiiiieeees e 226
5.6 Chapter SUMMAIY .......ccooiiiiiiieieisise e ene 232
CHAPTER 6. STAKEHOLDER FINDINGS AND ANALYSIS.........cc....... 237
(IO Va1 4 oo 11! [ o 1 PR 237
6.1 The process used to develop and fill the DSM matriX ...........ccccevevevveneivennenn 237
6.1.1 The MBRSLP project management office team interview...................... 238
6.1.2 Steps to develop and fill the MatriX........cccccoviiieiiiiiiiie e 239
6.2 Data processing and analySiS ..........covovrierriieeiene e 240
6.2.1 Stakeholder @nalySiS........cccciviiiiiiiiiiiie s 241
6.2.2 Project activities per project life cycle phase.........cccocoovvieiiiiir e 245
6.3 InterdependencCy @nalYSIS........cocoiiiiiiiiiee e 249
6.3.1 Analysis of stakeholder involvement per year of deployment................. 250



6.3.2 Analysis of stakeholder involvement over project life cycle phases and

MAIN ODSEIVALIONS.......eiuiiiiiiiiiiie ittt ere s 256
6.3.3 Interdependency analysis using social network analysis ..............cccceu... 264
6.4 Chapter SUMIMATNY .....ccoiiiiiiie et sttt s re b s re s 331

CHAPTER 7. DISCUSSION OF RESULTS AND THE ICT INNOVATIONS

FRAMEWROK ..ottt ettt e e e e e e e aees 332
A0 10 0T 1811 Ao TP 332
7.1 1CT innovation diffusion diMENSIONS ........evvveiiiie ittt e e er e e e 332

What are the most important ICT innovation diffusion dimensions for the UAE

(o181 o] [Toa=To [0 ToF L o] g Y=ol (o] 2SS 332
% S T o 1 o T3PPSR 333
7.2 Diffusion of ICT INNOVALIONS ........ccveiiiiiiieiieieeieeese e 337
What is the status of ICT diffusion in UAE public schools? ...........ccccccoeveveininennn. 337
7.3 The role of stakeholder dynamics over the lifecycle of the ICT diffusion
ProjeCt iNThe UAE ...ttt s 348
What is the status of stakeholder dynamics over the lifecycle of the ICT diffusion
project in the UAE (MBRSLP)?.....coo ittt et s 349
7.4 The ICT Innovation Diffusion Framework for Public Schools in the UAE .. 356
7.5 Chapter SUMMAKY ........oiiiiieieieieese ettt nne s 361
CHAPTER 8. RESEARCH CONCLUSION........coceiiii e 362
LS IO Va1 4 oo 11 o1 T o 1SR 362
8.1 The adopted research methodology robuSENESS ...........ccocveiviiiniieneieceins 362
8.2 Accomplishing the Research ODJECtIVES..........cccooeiiiiiiniiiceeeee 363

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

70 (U Tor= [0 o OSSPSR 363

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

status in UAE public SChOOIS. ..o 363

3. To explore the status of ICT innovation diffusion in UAE public schools. 364

4. To explore the process of ICT innovations diffusion in UAE public schools.
364

5. Study the interactions between the stakeholders over the ICT innovation

diffusion project life cycle aCtivities. ..........ccoooviiiii i 365



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

UAE public schools that address the changing stakeholder dynamics over project

HIFECYCIE . e 365

8.3 Core results emerging from data analysis and investigative work................. 366
8.4 Thesis CONTIIDULION ......c.oiviiiiicicc e 367
8.4.1 Contribution to KNOWIEAQE .......c.ccviieiiiicie e 367
8.4.2 Contribution 10 PractiCe ........ccccviviieiiiieie e 368

8.5 Research LimitationS..........cccveiviiiie i 370
8.6 Recommendations for Further Research ...........ccoccovvvviiivienie s 371
REFERENGCES ... .ottt e e 372
APPENDICES ... .ottt e e 390
Appendix A: Constructs Dimensions and interview themes.........c...ccoccevevvenene. 390

Appendix B: School interviews matrix used for raw data coding, sorting, and
themes IdentifiCatioN...........ccoiiiiiiii e 402

Appendix C: Matrix of analysis and emerging themes across cycle 2 and cycle 3

Appendix D: DSM Matrix development for stakeholder’s interaction over project

activities and years of deplOYMENT .........cooiiiiiiiieice e 404



List of Tables

No. Table Name Page
2.1 | Performance expectancy: Root constructs, definition, and scale 61
2.2 | Effort expectancy: Root constructs, definition, and scale 62
2.3 | Social influence: Root constructs, definition, and scale 63
2.4 | Facilitating conditions: Root constructs, definition, and scale 64
2.5 | CBAM stages of concern and expression regarding an innovation | 69
2.6 | CBAM levels of use of the innovation 70
2.7 | Salience model of main attributes 76
2.8 | Extension of Mitchell’s Model (1997) by Bourne (2005) 77
2.9 | Principles of stakeholder identification and analysis 79
2.10 | Stakeholder types and recommended engagement strategies 82
3.1 | Four stages of concern 102
3.2 | Four levels of use 103
4.1 | Classification of main types of research 106
4.2 | Contrasting implications of positivism and social constructivism | 111
4.3 | Main features of positivism and interpretivism 111
4.4 | Comparing research approaches — deductive, inductive, and 114
abductive
4.5 | Six sources of evidence: Strengths and weaknesses 118




4.6 | Interview types 119
4.7 | Semi-structured interviewees list 129
4.8 | Four design tests and case study tactics 135
4.9 | School interview summary 139
4.10 | School interview details 139
4.11 | Data analysis main constructs and dimension 140
5.1 | Summary of school size for the seven interviewed schools 174
5.2 | Summary statistics for each roll-out size per phase 175
5.3 | Summary of support team members per school ratio 175
5.4 | MBRSLP Roll-out geographic distribution by Emirates 176
5.5 | Summary of data findings on school stage of concerns 222
5.6 | Summary of data findings on school level of use 229
5.7 | Summary of main emerging themes per dimension 240
6.1 | List of main stakeholders 246
6.2 | Pilot deployment project main activities 249
6.3 | Year 1 deployment project main activities 250
6.4 | Year 2 deployment project main activities 251
6.5 | Year 3 deployment project main activities 252
6.6 | Defining social network analysis terms and measures 269
6.7 | Degree centrality for pilot deployment nodes 271




6.8 | Degree centrality for year 1 deployment nodes 290
6.9 | Degree centrality for year 2 deployment nodes 301
6.10 | Degree centrality for year 3 deployment nodes 322

10




List of Figures

No. Figure Name Page
1.1 | UAE education system schooling structure 22
1.2 | UAE Vision 2021 KPI’s for the development of a first-rate 24
education system
13 Summary of thesis structure 32
21 Six stages of innovation development process 45
2.2 | Innovation decision process 46
2.3 | Rogers’ innovation process in an organisation 50
2.4 | Innovation journey 53
2.5 | Theory of Reasoned Action 57
2.6 | Theory of Planned Behaviour 57
2.7 | UTAUT Model 58
2.8 | Concerns-based Adoption Model 69
2.9 | Stakeholder classification and engagement approach 83
2.10 | Olander and Landin’s (2005) stakeholder identification and 84
influence matrix
2.11 | Power/Interest matrix for project 85
2.12 | Salience/Position matrix 86
3.1 | Theoretical framework 90

11




3.2 | Main ICT innovation construct dimensions 94
3.3 | Organisation/school main dimensions 97
3.4 | Environmental dimensions 99
3.5 | Technology acceptance dimensions 101
3.6 | Adoption behaviour dimensions 102
4.1 | The research process model “the research onion” 104
4.2 | The research design 107
4.3 | Selecting research methods 116
4.4 | Steps adopted in conducting qualitative interview 123
4.5 | Data collection processing and analysis overview 136
4.6 | Data analysis in qualitative research 138
4.7 | The process used for stakeholder analysis 143
4.8 | Summary of research methodology 144
5.1 | ICT Innovation construct main dimensions 145
5.2 | Relative advantage: emerging themes 149
5.3 | Cost: emerging themes 152
5.4 | Complexity: main emerging themes 159
5.5 | Compatibility: main emerging themes 163
5.6 | Trialability: main emerging themes 166
5.7 | Observability: main emerging themes 170

12




5.8 | Drivers of ICT diffusion in schools: main emerging themes 172
5.9 | Organisational/school: main dimensions 173
5.10 | School size dimension: emerging themes 178
5.11 | Change champion dimension: emerging themes 187
5.12 | Centralisation dimension: emerging themes 189
5.13 | Importance of school needs dimension: emerging themes 192
5.14 | Reinvention dimension: emerging themes 194
5.15 | Environmental dimensions 195
5.16 | Government support dimension: emerging themes 197
5.17 | Competition with other public sectors dimension: emerging 198

themes

5.18 | Vendor support dimension: emerging themes 200
5.19 | Cultural aspects dimension: emerging themes 204
5.20 | Resistance to change dimension: emerging themes 211
5.21 | Technology acceptance dimensions 212
5.22 | Performance expectancy dimension: emerging themes 215
5.23 | Effort expectancy dimension: emerging themes 217
5.24 | Social Influence dimension: emerging themes 219
5.25 | Facilitating condition dimension: emerging themes 221
2.26 | Adoption behaviour dimensions 221
5.27 | Stages of concern dimension: emerging themes 228

13




5.28 | Level of use dimension: emerging themes 235

6.1 | The process used to develop and fill the matrix 242

6.2 | MBRSLP ICT innovations diffusion project stakeholders 247

6.3 | Heat map matrix for frequency of stakeholder involvement 255
activities per deployment year

6.4 | Frequency of stakeholder involvement over project life cycle 261
phases

6.5 | Pilot deployment social network diagram 270

6.6 | Pilot deployment — highest connected stakeholder node s18 ego 274
network

6.7 | Pilot deployment — highest connected activity node e3 ego 280
network

6.8 | Pilot deployment modulity communities 282

6.9 | Pilot deployment network growing over project life cycle phases | 287

6.10 | Year 1 deployment social network diagram 289

6.11 | Year 1 deployment — highest connected stakeholder node ego 293
network

6.12 | Year 1 deployment — highest connected activity node ego 299
network

6.13 | Year 1 deployment modulity communities 301

6.14 | Year 1 deployment network growing over project life cycle 306
phases

6.15 | Year 2 deployment social network diagram 308

6.16 | Year 2 deployment — highest connected activity node ego 313

network

14




6.17 | Year 2 deployment modulity communities 315

6.18 | Year 2 deployment network growing over project life cycle 320
phases

6.19 | Year 3 deployment social network diagram 322

6.20 | Year 3 deployment — highest connected stakeholder node ego 326
network

6.21 | Year 3 deployment — highest connected activity node ego 328
network

6.22 | Year 3 deployment modularity communities 330

6.23 | Year 3 deployment network growing over project life cycle 334
phases

7.1 | Stakeholders’ degree centrality for each deployment 357

7.2 | Stakeholder degree centrality per deployment 358

7.3 | Stakeholder degree centrality over deployments 359

7.4 | Stakeholder’s degree centrality chart per deployment 360

7.5 | The ICT Innovation Diffusion Framework for Public Schools in 361

the UAE

15




Abbreviations

DOI Diffusion Of Innovation

DSM Dependency Structure Matrix

ICT Information Communication
Technology

ITU International Telecommunication
Union

MBRSLP Mohammed Bin Rashid Smart
Learning Programme

MoE Ministry of Education

OECD Organisation for Economic Co-
operation and Development

RAK Ras Al Khaimah

UAQ Umm Al-Quwain

UN United Nations Educational, Scientific
and Cultural Organization

UNESCO United Nations Educational, Scientific

and Cultural Organization

16




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



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):



“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 “(1TU, 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



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):

e Kindergarten school
Kindergarten (KG) is considered the start early childhood education and
divided into two levels KG1 and KG2.

e 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.

e Cycle 2 schools
After completing grade six, students move to cycle 2 which is equivalent to
preparatory level school.

e 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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Average TIMSS Score

Upper Secondary
Graduation Rate

Enrollment Rate in
Preschools
(public and private)

Average PISA Score

Percentage of
Students with High
Skills in Arabic,
According to National
Tests

Percentage of Schools
with High Quality
Teachers

Percentage of Schools
with Highly Effective
School Leadership

Enrollment Rate in
Foundation Year

An indicator that reflects the nation's ranking and score in the
TIMSS test, which evalustes the math and science ckills of
students in grades 4 and 8

An indicator that measures the percentage of national students
graduating from secondary education out of the population in the
age group of 18 years (measured as the number of graduates,
regardless of age, divided by the population aged 18 years)

An indicator that measures the percentage of children between the
age of 4 and 5 who are enrolled in preschools (This indicator
emphasizes the importance of providing children with a good
foundation at an early age)

An indicator that measures the country's ranking and scores in the
PISA exam, which evaluates the reading, mathematics and science
skills of 15 year old students.

An indicator that measures the share of ninth grade students with
high skills in the Arabic language (reading, writing) according to
national tests. The indicator covers students in public and private
schools at the national level (NKPI specific to UAE)

An indicator that measures the percentage of schools that meet
certain quality standards of teachers based on a clear system of
measurement and evaluation.

An indicator that measures the percentage of public and private
schools that achieve high scores on effective school leadership
based on the school monitoring and evalution scheme.

An indicator that measures the share of local students who have to
undergo foundation year {a program usually focusing on
strengthening Arabic, English, Math and IT) out of the total local
students enrolled in the universities in the same year.

International
Association for the
Evaluation of
Educational
Achievement

Ministry of Education
and The Federal
Cometitiveness and
Statistics Authority

Ministry of Education
and The Federal
Cometitiveness and
Statistics Authority

Organization for
Economic
Co-operation and
Development

Ministry of Education

Ministry of Education

Ministry of Education

Ministry of Education

TIMSS 2015:

- Mathematics
Grade 4: Rank 39
- Science Grade 4:
Rank 40

- Mathematics
Grade 8: Rank 23
- Science Grade 8:
Rank 23

96.7%
(2016)

91.0%
(2016)

PISA 2015:

- Mathematics:
Rank 47

- Science: Rank 46
- Reading: Rank
48

67.0%
(2016)

Work in progress

Work in progress

46.8%
(2016)

Ministry of Education

Ministry of Education

Ministry of Education

Ministry of Education

Ministry of Education

Ministry of Education

Ministry of Education

Ministry of Education

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.
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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
anew 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.

Introduction
Chapter 1 Research context, Identification of the need for research, research questions, aim and
objectives
{} Background Research
Chapter 2 Review of related literature & current state of knowledge, identification of main dimensions
to explore the process and status of ICT innovation diffusion in UAE public schools.

1yt
Research Theoretical Framework
Chapter 3 By integrating theories and dimensions from diffusion of innovation theory, stakeholder salience model,
technology acceptance model, CBAM model, and TOE framework. Accordingly identified six constructs
composed of 26 dimensions
b

Research Design and Methodology
Chapter4 | Research philosophy, logic, methodological choices, approaches and assumed choices. Also,
tools & process for data collection and analysis

Iy
Data collection and findings Data collection and analysis for
Chapter 5 (schools) Chapter 6 stakeholder dynamics
Schools interviews data collection, Gather & analyse data on stakeholder
analysis and main emerging interactions over project lifecycle
themes activities using DSM, heat map and
graph theory analysis techniques
Chapter 7 Discussion of Results & ICT innovation diffusion Framework
1y
Conclusion
Chapter 8 Summary of research contribution & main findings, limitations, implications and
suggestions for future research

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 Itisaprocess 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 (1T)
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.

2.Research
(basic and 3.Development
applied)

1.Needs/

problems

4.Commercializ 5.Diffusion and

ation Adoption 6.Consequences

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).
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5.0bservability

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”.

Decision

'
I. INITIATION 2 II. IMPLEMENTATION >
E
#1 #2 H #3 #4 #5
REDEFINING/
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AGENDA-SETTING MATCHING RESTRUCTURING CLARIFYING ROUTINI >
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problems that may the re-invented to organization ongoipg
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need for agenda with an organization, innovation is organization’s
innovation. innovation. and defined more activities, and
organizational clearly. loses its
structures are identity.
altered.

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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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).

Performance
Expectancy

Effort

Expectancy

Behavioral Use

Intention

Social

Behavior

Influence

Facilitating
Conditions

Voluntariness

Gender Age Experience of Use

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 The degree to which a 1. Using the system in my job
Usefulness person believes that would e'?ab'e me to
using a particular system acgompllsh tasks more
(Davis, 1989; | would enhance his or her quickly.
Davis et al., job 2 Using the system would
1989 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 The perception that users | Extrinsic motivation is
Motivation will want to perform an | operationalised using the same
(Davis et al. activi_ty because it is items as perc_eived usefulness
1992) ’ perceived to be from TAM (items 1 through 6
instrumental in achieving | above).
valued outcomes that are
distinct from the activity
itself, such as improved
job performance, pay, or
promotions
Job-fit How the capabilities of a | 1. Use of the system will have no
system enhance an effect on the performance of my
(Thompson et | individual's job job (reverse scored).
al.,1991) performance
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 The degree to which 1. Using the system enables me to
Advantage using an innovation is accomplish tasks more quickly.
perceived as being better
(Moore & than using its precursor 2. Using the system improves the
Benbasat, quality of the work I do.
1991)
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 Outcome expectations If | use the system...

Expectations

(Compeau &
Higgins,
1995b;
Compeau et al.,
1999)

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

1. I will increase my effectiveness
on the job.

2. 1 will spend less time on
routine job tasks.

3. I will increase the quality of
output of my job.

4. 1 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. 1 will increase my chances of
obtaining a promotion.

7. 1 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

ltems

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. 1 would find it easy to get the
system to do what | want it to do.

3. My interaction with the system
would be clear and
understandable.

4. | 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. | 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. | believe that it is easy to get
the system to do what | want it to
do.

3. Overall, | 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

Constructs

Subjective Norm

(Ajzen, 1991;
Davis et al.,
1989; Fishbein &
Azjen, 1975;
Mathieson, 1991;
Taylor & Todd,
1995a; 1995h)

Social Factors

(Thompson et al.,
1991)

Venkatesh et al.,

Definition

The person's perception the

most people who are
important to him think he

2003)

Items

1. People who influence my
behaviour think that | should
use the system.

should or should not perform

the behaviour in question

The individuals’
internalisation of the

2. People who are important
to me think that | should use
the system.

I use the system because of
the proportion of coworkers
who use the system

reference group's subjective
culture and specific
interpersonal agreements that
the individual had made with
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Image

(Moore &
Benbasat, 1991)

others in specific social
situations

The degree to which use of an

innovation is perceived to

enhance one's social image or

status in one's social system

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.

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

Perceived
Behavioural
Control

(Ajzen, 1991;
Taylor & Todd,
1995a; 1995b)

Definition

Reflects perceptions of
internal and external
constraints on behaviour and
encompasses self- efficacy,
resource facilitating
conditions, and technology
facilitating conditions
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Items

1. I have control over using
the system.

2. | 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.



5. The system is not
compatible with other
systems | use.

Facilitating Objective factors in the 1. Guidance was available to
Condition environment that observers me in the selection of the
agree make an act easy to do, | system.
(Thompson et al., | including the provision of
1991) computer support 2. Specialised instruction
concerning the system was
available to me.

3. A specific person (or
group) is available for
assistance with system

difficulties.
Compatibility The degree to which an 1. Using the system is
innovation is perceived as compatible with all aspects
(Moore & being consistent with existing | of my work.
Benbasat, 1991) | values, needs, and
experiences of potential 2. | think that using the
adopters 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 Awadbhi 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).
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I system CHANGE - USE ~— INNOVATION 1
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~ USER SYSTEM CULTURE =
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 | am not concerned about it.
1 Informational | I would like to know more about it.
Self
2 Personal How will using it affect me?
3 Management | | seem to be spending all my time in
Tasks getting materials ready.
4 Consequence | How is my use affecting kids
5 Collaboration | I would like to coordinate my effort with
Impact others, to maximize the innovation effect.
6 Refocusing | 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

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.

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.

Preparation

The user is preparing for first use of the innovation.

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:

70



"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 Definition

Salience

Attributes

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

4. Stakeholders may have multiple
roles

Adopt a long-term perspective; study
how perceptions change

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 Description Strategy Description
Type
) the ideal stakeholder type . encourage cooperative
Type 1: The supports the organization's Strategy 1 potentials
: goals and actions executives can involve
Supportive low on potential threat but Involve the stakeholders such as
Stakeholder high on potential for Supportive employees and lower-
cooperation level managers by
often are ignored as Stakeholder implementing
stakeholders to be managed participative
Usually its board of management
trustees, managers, staff techniques,
employees, and parent decentralizing authority
company will be supportive. to middle managers, or
Other supportive increasing the decision-
stakeholders may include making participation of
suppliers, service providers, these stakeholders.
and non-profit community Getting external
organizations. stakeholders involved
in different parts of the
organization can also
yield positive results
Marginal stakeholders are Monitoring helps
Type 2: The neither highly threatening Strategy 2: manage marginal
; nor especially cooperative ; stakeholders whose
Marginal they potentially have a stake Monitor the potential for both threat
Stakeholder in the organization and its Marginal and cooperation is low.
decisions When making strategic
generally not concerned Stakeholder decisions, top
about most issues. managers should
For medium- to large-sized monitor the interests of
organizations, stakeholders typically marginal
of this kind may include stakeholders.
consumer interest groups,
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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

High on potential threat but

Initially best managed

Type 3: The low on potential Strategy 3: using a defensive
) cooperation strategy

Non Most distressing for an Defend Defence strategy tries

supportive organisation and its against the to reduce the
managers dependence that forms

Stakeholder For many large Non- the basis for the
manufacturing . stakeholders' interest in
organisations, typical non- | supportive the organisation
supportive stakeholders Although this strategy
include competing Stakeholder may be necessary
organisations, employee initially, executives
unions, the federal should always try to
government (and, possibly, find ways to change the
local and state status of key
governments) and stakeholders
sometimes the news media

) Executive faces a . May be best managed

Type 4: The stakeholder whose Strategy 4: through collaboration

Mixed potentials to threaten or to Collaborate If bu_5|r_1ess executives
cooperate are equally high maximise the

Blessing Mixed-blessing stakeholder | \with the stakeholders'
plays a major role cooperation, potentially

Stakeholder In a well-managed Mixed threatening
organisation, stakeholders . stakeholders will find it
of the mixed-blessing type Blessing more difficult to
would include employees oppose the organisation

POy Stakeholder PP J

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

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)

Stakeholder’s
potential for Threat to organization
High Low
Hich Stakeholder Type 4 Stakeholder Type 1
'8 Mixed Blessing Supportive
Stakeh‘_"?‘:"'5 Strategy: Strategy:
potential for Collaborate m——)p  InVoIve
Cooperation ?
with
organization Stakeholder Type 3 Stakeholder Type 2
Non Supportive Marginal
Low Strategy: Strategy:
Defend Monitor

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”.

high

Keep Key
Satisfied Players

Power
Minimal Keep
Effort Informed

low
low Level of interest high

Figure 2.10 Olander and Landin’s (2005) stakeholder identification and influence

matrix
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The feasibility and conceptual The formal planning The stage of appeals
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1. The real estate developer. 2. The Municipality. 3. Residents in the vicinity, 4. The national government, 5. Interest groups for the preservation of the
cultural and historical image of the city. 6. Interest groups for senior citizens

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.
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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.

INN-Technological

Innovation

INN1
Relative
Advantage

INN7
INN5 INN6 Drivers of ICT
Trialability Observability Diffusionin
schools

Figure 3.2. Main ICT innovation construct dimensions

INN3 INN4
Complexity Compatibility

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).
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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), lacovou 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.

ORG-Organisational
(School)

ORG1 RSE ORG3

Change o
School size & Centralisation

Champion

ORG4
Importance of
school needs

ORG5
Re-invention

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), lacovou 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.

ENV-Environmental

ENV1 ENV2 ENV3
Government Competition with Vendor support
support other public sector

ENV5
ENV4 Resistance to
Cultural aspects change

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).

TA = Technology
Acceptance

TA4

TAl TA2 TA3

Performance
Expectancy

Facilitating
condition

Effort Expectancy Social Influence

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).

AB —Adoption
Behaviour

AB1 AB2
Stages of Concern Level of Use

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 | Self/personal From little awareness to seeking knowledge on
1 innovation and demands for innovation

Stage | Process & tasks | Attention focused on the process and tasks of using
2 the innovation and integrating into daily jobs
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Stage | Impact Attention focused on innovation and its use to
3 impact on students

Stage | Improvement Focus is on how to better implement innovation
4

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 | Pre-use From non-use to initial awareness and preparation

1 to use

Level | Basic User implementation is poorly coordinated and

2 mainly involves superficial use

Level | Established User has established pattern of use with few

3 thoughts on improving innovation use

Level | Refinement & User makes deliberate efforts to increase impact

4 renewal 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).

............. Philosophy

------ Approach

Methodological
choice

Mono method
quantitative

Mono method
qualitative ~

Survey

Experiment

Archival
research

Cross-sectional

Multimethod
quantitative

Data
collection
and data
analysis /) imm—femmmmmm—ee - Strategy(ies)
; Multimethod
qualitative

Case study

research

— __—  research A es o -——=- Time

. Narrative Grounded horizon
i quiry  theory

Mixed method

complex
MPIEX .......... g .............. Techniques and

procedures

Mixed method
simple

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:
e Purpose: the reason why research was conducted
e Process: the way in which the data were collected and analysed

e Logic: whether the research logic moves from general to specific or vice-

versa

e 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.

104



> S9A1123[q0 Yoaeasal 199w pue suolsanb yaieasal samsuy

>| sisayiuAs /sSuipuiydieasay mem;um:_m._wEw_ s8uipuy jo sisAjeueanndidsaq || ainiesay| oy s8uipulyyur]
..................... AN — m oo oo oo e oo e
_ Sulpjing uoneue|dx3 _ _ sisAjeue yJ0M1au [e190S _ »
_ sishjeue oneway ] _ _ dew jeay _ ;
> sishjeuy eleq m
. _ Suiyme usened _ _ Wsa _ ,
ST ””HH”HHHHHH”HH”HHHHH”HH”HHHHHH”HH”HHHHH“HHHH”HHHHHHHHH”HHHHHH”HH.
uo129]|03 B3EQ smalnIRul SM3IAID}UI PINIONILS MB3INDI [EAIYDIY :
pain3onJis-1was [ooyas -lwas siapjoyayels pueuoneusawnloq
..................... N L L T A
Spoyiaw ydoieasay Isinnidiaaul/ aAndNpu| aAneyjeny Apnis ase)
ASojouswouayd i R
A
yoeoudde 1 21807 yaeasay
saAnRaalgqo yoieasay _ wieyoieasay _ suonsanp Yoieasay
A

MBINDY v.iNnjelall]

Figure 4.2: The research design
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
105
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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.”
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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 Avre the main drivers of
science
Explanations Must demonstrate Aim to increase general
causality understanding of the
situation
Research progress Hypothesis and Gathering rich data from
through deductions which ideas are induced

108



Need to be defined so Should incorporate

Concepts
that they can be stakeholder perspectives
measured

Should be reduced to

Units of analysis May include the

simplest terms complexity of ‘whole’

situations

Generalisation through Statistical probability Theoretical abstraction

Sampling requires Large numbers selected | Small numbers of cases

randomly 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,

Produce ‘rich’, subjective, qualitative

quantitative data data

Produce findings with low reliability
but high validity

Produce results with high reliability

but low validity

Allow results to be generalised from | Allow findings to be generalised from

the sample to the population 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 In an inductive In an abductive
inference, when | inference, known | inference, known
the premises are | premises are used | premises are used to
true, the to generate generate untested
conclusion must | untested conclusions
also be true conclusions
Generalisability | Generalising Generalising from | Generalising from
from the general | specific to general | the interactions
to the specific between the specific
to the general
Use of data Data collection | Data collection is | Data collection is
is used to used to explore a | used to explore a
evaluate phenomenon, phenomenon,
propositions or | identify themes identify themes and
hypotheses and patterns, locate these
related to an patterns and in a conceptual
existing theory | create a framework and test
conceptual this through
framework subsequent data
collection, and so
forth
Theory Theory Theory generation | Theory generation
falsification or and building or modification;
verification 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:

e 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.
(n (2) 3)
Form of .
. Requires Control of  Focuses on

METHOD Research Question Behavioral Events? antgmpumry Events?
Experiment how, why? yes yes
Suney who, what, where, o yes

how many, how

much?
Archival who, what, where

: " . . 0 5/ NG

Analysis how many, how I "

much?
History how, why? na no
Case Study how, why? fin yes

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

. Strengths Weaknesses
evidence

115



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
guantitative

Same as those for
documentation
Accessibility due to privacy
reasons

Targeted: focuses directly

Bias due to poorly articulated

observation

real time
Contextual: covers context
of ‘case’

Interviews . .
on case study topics questions
Insightful: provides Response bias
perceived causal inferences Inaccuracies: due to poor recall
and explanations Reflexivity: interviewees give
what interviewer wants to hear
. Reality: covers events in Time-consuming
Direct

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

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
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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 Structured - use questionnaires

formality interviews - predetermined identical set of questions
and (standardised)

structure - quantitative research interviews

- interviewer-administered
- must stick to exact written questions

- mainly used in descriptive studies

Semi-structured | - non-standardised

interviews - 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 - non-standardised and informal

interviews - 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 | Standardised Interviewer-administered questionnaire
interaction | interviews

between Non- - one to one (face to face, telephone, electronic)
research standardised - one to many (focus group, electronic focus
and interviews group)

participants

Interviewer | Focused Interviewer exercises greater direction over the
degree of interviews interview

direction

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
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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).

120



1. Decide on the research questions to be answered by the
interviewee

2-ldentify interviewees best able to answer these questions
(sampling strategy)

3-Determine type of interview most appropriate to answer the
research questions

4-Use adequate recording procedures

5-Design and use an interview protocol or interview guide

6-Refine the interview questions and procedure by pilot testing

7-Determine the place of conducting the interview

8-Obtain required approvals and consent from interviewee

9-Use good interview procedure during the interview

Figure 4.4: Steps adopted in conducting qualitative interview (Creswell, 2012)
The nine steps process are described as following:

e The process starts with identification of the questions or themes of

discussion with the interviewee.

e 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.

e The third step is about selecting the most appropriate type of

interview (see Table 4.6).

121



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 .
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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 didyougoto...?

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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7-

8-

O-

Probing questions: following up on what has been said through direct

questioning.

’

Specifying questions: ‘What did you do then?’; ‘How did X react to what

you said?’

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.

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.
Structuring questions: ‘I would now like to move on to a different topic.’

Silence: allow pauses to signal that you want to give the interviewee the

opportunity to reflect and amplify an answer.

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 aresult, 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 [0 Top management (strategic level: 6
level associate undersecretary, minister

advisors, department heads)

o Middle management (section heads,
projects lead, cluster leads)

o Operational teams
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Local o Edu zone and education councils (total 2
education 6 zone heads and 1 education council)
authority level
Schools — o Cycle 2 schools and C3 school’s 7 principals
end-users principal/vice principal)
16 teachers
o teachers
MBRSLP MBRSLP top management (executive 3
level committee)
MBRSLP senior management 4
MBRSLP team members — operational 8
level
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:

e The number of questions was reduced, as some questions/themes

were felt repetitive.

e 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
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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.

Phase of research
Tests Case study tactics in which tactics
occur

Use multiple sources of evidence Data collection

Construct | e Establish chain of evidence Data collection
validity
e Have key informants review draft case Composition
study report
¢ Do pattern matching Data analysis
¢ Do explanation building Data analysis
Internal
validity "~ Address rival explanations

Data analysis

Use logic models Data analysis
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e Use theory in single-case studies Research design
External
validity  ["¢ " Use replication logic in multiple-case Research design
studies
e Use case study protocol Data collection
Reliability
e 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.

Data ( _ '
Collection L Data Processing J—{ Data Analysis |

Audio R
ors oy
pen Coding

Visual Recorded ; :

Interpret &

Elaborate

Others: artic facts, documents, |

other observations Processed

Data

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.

Interpreting the Meaning of
Themes/Descriptions

I

Interrelating Themes/Description
(e.g., grounded theory, case study)

) %

Themes Description

’ T

NG e ‘ Coding the Data
Accuracy of the ——
; (hand or computer)
Information

I

Reading Through All Data

I

Organizing and Preparing
Data for Analysis

I

Raw Data (transcripts,
fieldnotes, images, etc.)
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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 | Male | Femal | Cycle 2| Cycle 3| Total Male Female | Principal /
schools| school | e school | school | teachers teachers | teachers | Vice
S school interviewe Principal
S d
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 INN1 — Relative advantage
(innovation) INN2 — Cost

INN3 — Complexity

INN4 — Compatibility

INNS — Trialability

INNG6 — Observability

INN7- Drivers of ICT diffusion in schools
Organisational (school) ORGL1 - School size

ORG2- Change champion

ORG3 — Centralisation

ORG4 — Importance of school needs
ORGS5 — Re-invention

Environmental ENV1 — Government support

ENV2 — Competition with other public sector
ENV3 — Vendor support

ENV4 — Cultural aspects

ENV5 — Resistance to change

Technology acceptance TAL — Performance expectancy

TA2 — Effort expectancy
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TA3 — Social influence
TAA4 — Facilitating conditions

Adoption behaviour ABL1 — 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.

1.Develp and fill stakeholder
engagement matrix over project main
activities

l

2.Develop frequency analysis for the
matrix

l

3. Analysis using heat maps and
social network analysis

l

4. Descriptive analysis

Figure 4.7: The process used for stakeholder analysis

Final filled Matrix for stakeholder
. engagements over ICT deployment
project main activities per year

Frequencies analysis and table

Heat Map Diagrams
> Social Network Analysis Diagrams

Descriptive analysis for the

N diagrams on stakeholder dynamics
over project lifecycle stages and
years of deployments and level of
stakeholders

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.

.<

Research Phenomenology/ interpretivist

Philosophy

g

ResSarch ¢ Qualitative approach / inductive
Approach

g

¢ Case study

Research Design

* Semi-structured Interviews
¢ Documentation review
Data Collection (| « Archival review

S

v * Qualitative analysis ¢ Dependency structure matrix
e Pattern matching (DSM)

Data Analysis * Themes development * Heat maps
\/ ¢ Explanation building ¢ Social network analysis

Figure 4.8: Summary of research methodology

141



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.

INN-Technological
Innovation

INN1
Relative
Advantage

INN3 INN4
Complexity Compatibility

INN7
INNS INN6 Drivers of ICT
Trialability Observability Diffusionin
schools

Figure 5.1 ICT Innovation construct main dimensions

142



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:

e Main advantages and disadvantages of using ICT in schools?

e The importance of ICT use in schools?

e Comparing before and after the MBRSLP initiative?

e What does ICT enable you to do as a teacher/principal/school?
e What has the MBRSLP ICT implementation enabled you to do?

e s 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.
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Figure 5.2 Relative advantage: emerging themes

In summary, the main emerging themes from the ‘relative advantage’ dimension
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

are presented in Figure 5.2.



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.

INN2-Cost

1.No cost as a major

motivation for ICT 2.No cost as a constraint
adoption

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:

e The system difficulty or ease of understanding
e The level of intuitiveness or ease of use
e The time to get accustomed to the new system
e The support given to simplify adoption

e 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. ...l 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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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:

e Compatible with work aspects

e Consistent with existing values

e Consistent with existing needs

e Consistent with the existing experience of adopters

e Fitting in with the way you like to work/work style

e 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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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:

e Chance of experiments before implementation and testing by users
e Briefings and awareness before implementation
e Pilots

e 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 INNG6- 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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e Results and visible outcomes or benefits
e Rate of usage visibility

e 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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INN6- Observability

1. Cycle2 schools
demonstrated high
observability of results from
ICT innovation diffusion

2. Cycle 3 school believe
implementation is just recent
and they did not have enough
time to see results

4. Cycle 2 and cycle3 schools
believe more results can be
observed once more alignment
take place with education core
elements like curriculum,
assessment, and accreditation

3. cycle 2 schools believe ICT
is diffused into school
experience and normal school
day will be disrupted without
ICT

Figure 5.7 Observability: main emerging themes

5.1.7 INNG6- 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:

e Political
e Educational
e Economical

e 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.

INNZ- Drivers of ICT
Diffusion in schools

3. All schools agree that
the political support was
the main driver behind
launching this initiatives
(vision2021, HH MBR)

2. All schools agree that
coping with national
direction and other

sectors was important

driver

1. All schools agreed on

Educational benefits as a
major driver

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:

e School size in terms of number of students and teachers
e Roll-out size in terms of the size of each deployment phase by the MBRSLP
e 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:

Scho | Cyc | Total | Total | Total | Total Teach | Total Suppose
ol le numb | student | numb | teacher | erto | beneficia | to

erof |s erof |s stude | ries benefici

covere covere ary ratio
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stude | dby teach | d by nts
nts the ers the ratio
MBRS MBRS
LP by LP by
phase 3 phase 3
Scho | Cyc | 576 424 44 44 13 468 0.0021
ol#1 | le?2
Scho | Cyc | 630 428 49 41 12.9 469 0.0021
ol#2 | le?2
Scho | Cyc | 446 337 31 31 14.4 368 0.0027
ol#3 | le 2
Scho | Cyc | 1094 826 62 40 16.9 866 0.0011
ol#4 | le 2
Scho | Cyc | 254 73 22 17 115 90 0.011
ol#5 | le 3
Scho | Cyc | 189 78 14 17 13.5 95 0.010
ol#6 | le 3
Scho | Cyc | 357 153 25 19 18.7 172 0.0058
ol #7 | le 3

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 Phase 2 Phase 3 Grand
(academic (academic (academic total
year 2013-14) | year 2014-15) | year 2015-15)

Total number 123 22 57 202

of schools

Total number 440 799 520 1,759

of classrooms

covered

Total number 11,548 13,000 10,185 34,733

students

covered

Total number 1,343 2,300 2,750 6,393

of teachers
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Total number 123 22 57 202
of principals

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 | Phase 2 (academic | Phase 3
year 2013-14) year 2014-15) (academic year
2015-15)
Support team
members to 1 1 0.14
school ratio

Table 5.3 Summary of support team members per school ratio

Emirat Phase 1 Phase 2 Phase 3 Grand total
e (academic year |(academic year |(academic year
2013-14) 2014-15) 2015-15)

Dubai |Schools=24 Schools=28 Schools=40 Schools=40
Beneficiaries=271Beneficiaries=287Beneficiaries=240Beneficiaries=798
1 0 8 9

Sharjah Schools=36 Schools=44 Schools=59 Schools=59
Beneficiaries=342Beneficiaries=465Beneficiaries=358Beneficiaries=116
6 0 6 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 Schools=8 Schools=11 Schools=11
Beneficiaries=582Beneficiaries=666Beneficiaries=494Beneficiaries=174
2
RAK Schools=29 Schools=32 Schools=45 Schools=45
Beneficiaries=285Beneficiaries=323Beneficiaries=289Beneficiaries=898
9 7 1 7
Fujaira Schools=16 Schools=19 Schools=27 Schools=27
h Beneficiaries=183Beneficiaries=209Beneficiaries=194Beneficiaries=586

1

4

1

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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ORG1
School size

2. The assignment of
support team members did
not consider school size in
term of number of
beneficiaries which lead to
discordant load distribution
among support team
members

1. The deployment
phases were on grade by
grade basis which made
the roll-out and support
across UAE
geographically
challenging

3. The third year new
support approach seems
very high load on the
support team member
and less responsive to
school needs

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:

e Principal as champion
e Teacher as champion
e Support team member as champion

e 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”

176



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, | 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.
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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”

180



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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Adoption team wa
perceived more positive
by principals compared to
teachers as in some cases
teachers perceived
adoption as over
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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:
e Centralised: all decisions and power are with the MoE or the MBRSLP
e Decentralised: all decisions and power are with the schools

e 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.

(0] {CE]
centralisation

1. All smart learning
matters are taken by
MBRLSP or MoE with
minimal school role
Limited to operational
and reporting

3. Schools appreciate
higher involvement during
pilot and first 2 roll-outs.
They were unhappy being
ignored third year roll-out

2. Schools believe getting
more authority will allow
them to achieve more

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:

e Schools are aware, consulted, involved, or not involved in the ICT diffusion

process
e How are the schools’ needs and requirements attained?

e How often are the schools’ needs and requirements supported and satistied?

e 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

5.14.

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, | 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
MOoE, 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.

ORG4
Importance of
school needs

3. Schools perceived support
team as their only channel to
pass their needs and require
more engagement and formal
channels of communication

with MBRSLP and McE in
regards to smart learning

1. Cycle 2 schools
perceived high level of
involvement and
response during pilot
phase.

2. With reduction in
attaining schools needs,
schools energy toward
change reduced

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:

e The degree to which the provided ICT innovations were modified or
developed as they were diffused over the implementation period
e 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
Y,

presented in Figure 5.14.
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ORG4
Re-invention

1. cycle2 schools
witnessed major
improvements from pilot
to first roll-out. It was
very positive as it
consider their comments
and suggestions

2. For major roll-out
schools state no major
change beyond the ICT

package MBRSLP
provides except for type
of devices.

3. Some schools did
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

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.

191



ENV-Environmental

ENV1 ENV2 ENV3

Government Competitionwith Vendor support
support other public sector

ENV5
ENV4 Resistance to
Cultural aspects change

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:
e Extent of government support
e Extent of commitment of resource and support from top management
e 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
S0 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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ENV1
Government
support

3. Government support
was clear in establishing a
dedicated program with
funding and direct
oversight from prime
minister office

1. Government is the
actual initiator and
driver for diffusion of ICT
as part of wider smart
government agenda and
country vision2021

2. Naming the program
under the UAE vice-
president and prime

minister was perceived

as strong support and
commitment

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)

ENV2
Competition with
other public sector

. Schools believe tha
public education sector
started to cope with other
government sectors in
smart government agenda
after launching MBRSLP
initiative

1. Government
excellence awards were
considered as important
motivation to compete
with other sectors

3. Schools believe using
ICT innovations enable
them to better prepare
students for universities
work life

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:

e Level of involvement
e Phases of involvement
e Extent of relationship

e Level of readiness
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e 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.
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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:
e The UAE school context

e Parents and ICT use for learning
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e 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 | 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 ...zais 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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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

MOoE 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 | 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.... | 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 iz...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 .... comnection 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 Vvisit 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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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

TA - Technology
Acceptance

TAL 2 o T

Performance : Facilitati
Effort Expectancy Social Influence aciiitating
Expectancy condition

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:

e Enables me to accomplish tasks more quickly
e Improves my job performance

e Increases my productivity

e Enhances my effectiveness on the job

e Makes it easier to do my job

e The provided ICT is useful for my job

e 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 .... | 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

211



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.

TAl
Performance

Expectancy

2. Concordance among
principals and teachers that only
providing devices is not enough
and that it shall 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 facilitator for
higher performance

1. Concordance among
principals and teachers
that using ICT enable
them improve their job
performance as
educators

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:
e The ICT or system ease of use
e The ICT or system is complicated to understand and takes time to learn
e 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:

e Cycle 2 faced less difficulty due to a higher level of support and effective

implementation.

e Cycle 3 faced greater difficulty due to a lower level of support and issues

surrounding implementation.
In addition, two other emerging themes were identified:

e Cycle 3 had a lower ‘effort expectancy’, though in reality they had a higher

‘complexity’ as deployment was below their expectations.

e (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.
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TA2
Effort Expectancy

2. Cycle 2 faced less
difficulty due to higher
level of support and
effective implementation

1. For first deployment
Cycle 2 had higher effort
expectancy as their ICT
skills were lower

3. Cycle 3 had 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

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:

e People who influence my behaviour think that | should use the system

e Senior management from the education sector and government were
supportive and promoted the use of ICT

e People who are important to me think that I should use the system

e The surrounding cultural attitudes and community influence the use of ICT

e The proportion of co-workers who use ICT

e 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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TA3
Social Influence

- Schools believed |
diffusion in schools as a
must since all UAE
(people, public and
private organisations)
already moved to digital
era

1. Management and
government promotion
for ICT use had a major
influence toward using
ICT in UAE schools

3. Socially schools

perceived teachers with

no ICT skills as an
obstacle

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:

e Guidance and training was provided

e What good practice looks like

e Specific people/groups available to assist with any difficulties

e Have control over using the system

e Have the resources necessary to use the system

e Have the knowledge necessary to use the system

e 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.

TA4
Facilitating condition

3. The need for ongoing
1. Government support 2. Ongoing Support and alignment and integration
and naming the program adoption with MoE to ensure smart
learning embedded

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.

AB —Adoption
Behaviour

AB1 AB2
Stages of Concern Level of Use

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 Cycle 2 | level 3 (impact) between level 2 (process and

#1 tasks) to level 3 (impact)

School Cycle 2 | level 3 (impact) between level 2 (process and

#2 tasks) to level 3 (impact)

School Cycle 2 | between level 2 (process | between level 2 (process and

#3 and tasks) to level 3 tasks) to level 3 (impact)
(impact)

School Cycle 2 | between level 2 (process | between level 2 (process and

#4 and tasks) to level 3 tasks) to level 3 (impact)
(impact)

School Cycle 3 | stage 1 (self and stage 1 (self and personal)

#5 personal)

School Cycle 3 | between stage 1 (self between stage 1 (self and

#6 and personal) and stage | personal) and stage 2 (process
2 (process and task) and task)

School Cycle 3 | between stage 1 (self between stage 1 (self and

#7 and personal) and stage | personal) and stage 2 (process
2 (process and task) 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.

3. Cycle 3 schools believe ICT
diffusion in education, however
their concerns are from other
changes taking place and how
they can align and attain all
these new requirements

Stages of Concern

2. All schools need more
awareness and knowledge on
smart learning within the new

education sector changes to
overcome different levels of
personal concerns

however the recent
challenges pushed them

hack to process and

tasks concerns again
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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 Cycle 2 | between level 3 between level 3 (established)

#1 (established) and level 4 and level 4 (refinement and
(refinement and renewal) renewal)

School Cycle 2 | between level 3 between level 3 (established)

#2 (established) and level 4 and level 4 (refinement and
(refinement and renewal) renewal)

School Cycle 2 | between level 3 between level 3 (established)

#3 (established) and level 4 and level 4 (refinement and
(refinement and renewal) renewal)

School Cycle 2 | level 3 (established) level 3 (established)

#4

School Cycle 3 | level 2 (basic) level 2 (basic)

#5

School Cycle 3 | level 2 (basic) level 2 (basic)

#6

School Cycle 3 | level 2 (basic) level 2 (basic)

#7

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, | 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
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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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the main emerging themes for the ‘level of use’ dimension are

did not have sufficient time to put the provided ICT into actual use (as discussed in

Sections 5.1.3 and 5.3.5).
presented in Figure 5.28.
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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 | Dimensions Main emerging themes

Code

INN1 Relative 1.Concordance across school principals and teachers on the
advantage 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

INNG

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

ENVS

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

TAl

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
MOoE 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
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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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1.Initial preparation and project
management office team interviews
preparations

|

2.Develop and verify list of main
stakeholders involved in MBRSLP ICT
deployment

|

3.Develop list of main activities per
project lifecycle stages for each year
of deployment

|

4. Draft initial Matrix

l

5. Verify initial Matrix and
understand the activities

'

6. Filling the Matrix individually and
then collectively

A 4

Process for developing matrix and
List of interview questions
discussion themes

List of main stakeholder involved in
MBRSLP ICT deployments

List of main activities for project
lifecycle stages per each year of

deployment (pilot, yearl, year2,
— year3)

Initial Matrix draft for stakeholder
engagements over ICT deployment
project main activities per year

Final Matrix for stakeholder
> engagements over ICT deployment

L _—— project main activities per year

Individual filled matrix
Collective matrix

v

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
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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. Inthe 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:

e Analysis of the matrix to identify frequencies of stakeholder involvement

by yearly deployments and by project life cycle phase

e 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 Gmlljer\)/';g %
sl Students Public schools students
s2 Teachers School teachers Schools level
s3 Principals School principals
MOE top MoE _strateglc level staff mt_:lgdmg
s4 management associate undersecretary, minister
g advisors, department heads
MOE middle MoI_E middle management including
s5 section heads, project leads, and cluster
Mmanagement
leads
Operational teams/staff who are directly
6 MOE operational | linked to the project and delivery MOoE level —
teams including cluster managers, mentors, federal
coordinators, education subject experts
MoE IT department and information
MOE IT . .
s7 system department staff involved in the
department
process
Cluster manager responsible for group of
s8 MoE cluster schools (new function added during third-
managers
year deployment)
Education zone Operate at local emirate level and report
s9 . to Ministry of Education. They oversee all
authority L ;
school operations in each emirate.
A local authority entity aimed to support Local level
510 Education the educational agenda, reporting directly

council authority

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
512 Prime Minister | Prime Minister Office as key sponsor for Key
Office MBRSLP initiative stakeholders
Telecom _ outside public
TRA as a key sponsor and the funding schools
s13 | Regulatory |04 or MBRSLP
Authority (TRA) y
Other government entities that might be
Other involved in MBRSLP deployments. This
s14 government includes Ministry of Infrastructure
entities Development, Ministry of Interior, and
local government entities as well.
Connectivity The (_:onnectivity and _Internet service
s15 | services provider provider that was Emirates _
(Etisalat) Telecommunications quporatlon,
branded trade name °Etisalat’
MBRSLP higher M_BRSLP higher qommitt_ee composed of
516 committee minister of education, ghalrman ICT fund
members from'TRA, representative from PMO and
the director general of MBRSLP
Executive committee oversees the
MBRS.LP strategic delivery of MBRSLP, headed by
executive . .
s17 committee MOoE undersecretary and including _ MBRSLP
members members fr_om MOoE top management with inter-
representatives from TRA and PMO organizational
s18 Mgsnilé:rzggltor M_BRSLP heads Qf departments along key
team with MBRSLP director general stakeholders
MBRSLP Team members responsible for operation
s19 | operational team deli
elivery and tasks.
members
$20 MBRSLP expert | Subject matter experts and advisors within
advisors MBRSLP
MBRSLP In_dustry partner_s and vendors working
s21 with MBRSLP in the deployments and
partners/vendors . .
projects delivery
Team members assigned to schools to
s22 Support team support change process and technical
support matters
Mobile team visiting schools weekly to
. share knowledge and drive change in
$23 Adoption team 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 MOoE,

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

d
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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. MokE 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
MOoE 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 Activity Code
phase
Initiation e Establish joint committees i1
e Develop smart learning concept i2
o Identify stakeholders and key partners i3
e Develop pilot project charter i4
Planning e Pilot schools selection pl
e Vendor and partner engagement p2
e Develop time plan p3
e Develop procurement and budget plans p4
Execution e Conduct procurement and awarding el
e Oversee performed work e2
e Manage stakeholder engagement (schools, MoE, | €3
others directly involved or impacted by roll-out)
Monitoring e Oversee roll-out performance ml
and Control o Validate performed scope m2
e Continuous engagement and feedback from m3
stakeholders
Closing e Pilot closure and recommendations reports ml

Table 6.2: Pilot deployment project main activities
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Year 1 Deployment

Project Activity Code
phase
Initiation e Develop statement of work 1il
e Develop business case 1i2
o Identify stakeholders and key partners 1i3
e Develop pilot project charter 1i4
Planning o Develop detailed requirements ipl
o Define roll-out scope 1p2
e Develop time plan 1p3
e Develop procurement and budget plans 1p4
Execution e Conduct procurement and awarding lel
e Oversee roll-out of performed work le2
e Manage stakeholder engagement (schools, MoE, | 1€3
others directly involved or impacted by roll-out)
Monitoring e Oversee roll-out performance iml
and Control e Validate performed scope 1m2
e Monitor roll-out risks and outcomes 1m3
Closing e Operation and support handover iml
e Roll-out closure reports 1m2
Table 6.3: Year 1 deployment project main activities
Year 2 Deployment
Project Activity Code
phase
Initiation e Update and confirm business case for roll-out 2 | 2il
o Re-confirm stakeholders and key partners 2i2
e Develop roll-out initiation document (PID) 2i3
Planning e Scoping and roll-out approach 2pl
e Roll-out planning and scheduling 2p2
e Stakeholders Engagement Planning and 2p3
communication planning
e Procurement Planning 2p4
Execution e Conduct procurement and awarding 2el
e Overseeing work streams (under HP, direct 2e2
MBRSLP, MoE)
e Manage vendors at different work streams 2e3
e Manage stakeholders and perform 2e4
communication activities
Monitoring e Monitor and control work streams 2ml
and Control e Validate and control scope (in regard to vendors’ | 2m2

delivery scope and change requests)
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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

e Control stakeholders (manage expectation in 2m4
regard to delivery, engagements with principals
and teachers, notes on delivery)
Closing ¢ Roll-out handover to operation 2ml
e Roll-out closure reports 2m2
e Lessons learned and closure report 2m3
Table 6.4: Year 2 deployment project main activities
Year 3 Deployment
Project Activity Code
phase
Initiation e Update and confirm business case for roll-out 3 | 3il
e Re-confirm stakeholders and key partners 3i2
e Develop roll-out initiation document (PID) 3i3
Planning e Scoping and roll-out approach 3pl
¢ Roll-out planning and scheduling (master 3p2
planning)
e Resource planning and assignments 3p3
o Identify risks and mitigations plans 3p4
e Procurement planning and budget allocation 3p5
o Stakeholders engagement planning and 3p6
communication planning
Execution e Conduct procurement and awarding 3el
e Manage teams and vendors at different work 3e2
streams (all vendors managed by MBRSLP this
year)
e Manage stakeholders and perform 3e3
communication activities
Monitoring e Monitor and control work streams 3ml
and Control e Validate and control scope (in regard to vendors’ | 3m2
delivery scope and change requests)
e Control master schedule (overall roll-out details | 3m3
include HP, MBRSLP, MoE and other vendors)
— single point of truth for roll-out status
e Control stakeholders (manage expectation in 3m4
regard to delivery, engagements with principals
and teachers, notes on delivery)
Closing e Roll-out handover to operation 3ml
e Contract closure 3m2
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e Lessons learned and closure report 3m3
e 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:

“yearl 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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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 MOoE 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.

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
MOoE 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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was

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”
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”
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.
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 yearl 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

not considered part of these.

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

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.

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
= |n 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 yearl 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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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.

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.

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.

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

©)

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.

MOoE 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.

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.

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.

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

©)

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 MOoE 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:
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”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”

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.

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”.

Over other deployments, MoE level involvement evolved to be involved in

almost all monitor and control activities.

The local education level was not involved in any monitor and control

activities.

TRA and PMO were not involved in monitoring project level activities, as

their focus was more on a strategic level.

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.
MBRSLP was highly involved in the monitoring and control activities.

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.

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

(@]

The closing phase was mostly focused on closing pending project tasks and
handing over to operations teams.

At school level, most engagement was done to get school feedback and get

principals to sign off and close pending deployment activities.

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.

As for local education authority, parents, PMO, and TRA, they were not

involved in the closing activities.

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.
Local education authorities were not involved in any closing phase activity.

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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Node degree Node degree
sl 4 i1 8
s2 4 i2 16
s3 > i3 11
s4 6 i4 11
s5 9 pl 8
s6 5 p2 7
s7 10 p3 5
s8 0 p4 5
s9 1 el 8

s10 0 e2 9
s11 3 e3 20
s12 7 m1l 7
s13 9 m2 10
sl4 0 m3 19
s15 5 cl 11
s16 11
s17 12
s18 15
s19 14
s20 14
s21 13
s22 4
523 4

Table 6.7: Degree centrality for pilot deployment nodes

o At MBRSLP inter-organisational stakeholders level, the main observations

Wwere:

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.
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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
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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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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 (516),
and MBRSLP executive committee (s17).

277



%
e *
@ (&)
o
% =
= » B
‘®
)
®
$ %
I #
i =
3 )
?
]
B
S
BN\
»
i 2
% 9
/P
%
o »
®

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
(13); 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, 519, 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 (522, 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 (el); 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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Node degree Node degree
sl 1 1il 12
s2 1 1i2 10
s3 5 1i3 4
sd 4 lid 5
s5 7 1pl 4
sb 6 1p2 8
s7 9 1p3 6
s8 0 1p4 6
s9 2 lel 8

s10 1 le2 9
s11 1 le3 19
512 1 Iml 6
s13 5 Im2 13
s14 0 1m3 6
s15 6 1cl 8
516 12 1c2 10
s17 12

s18 16

s19 16

520 16

s21 6

522 5

s23 2

Table 6.8: Degree centrality for year 1 deployment nodes

o At MBRSLP inter-organisational stakeholders level, the main observations

Wwere:

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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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
MokE...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 yearl 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 | 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, 59, 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 (1il); 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 feacher’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
MOoE 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 yearl 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 (1el) 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 (1el). 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.

Initiation Planning Execution

Monitoring & Control Closing

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.
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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

pd

261

518

i

19

520

288

2w

me

2

e

a

&5

apg

7

ez

&6

515

LE)

g

w 288 @

&

2 82

s

am

a2

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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label degree label degree
sl 2 2il 11
52 3 2i2 9
s3 10 2i3 6
s4 7 2p1 13
s5 10 2p2 16
s6 9 2p3 18
s7 11 2pd 6
s8 0 2p5 6
s9 1 2el 7
s10 1 2e2 10
s11 3 2e3 6
s12 4 2ed 22
s13 7 2ml 8
sl4 1 2m2 12
s15 8 2m3 6
sl6 14 2m4 16
s17 16 2cl 9
s18 18 2c2 7
s19 19 2c3 10
s20 19
s21 16
522 13
s23 6

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

305



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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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:

309



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).
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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 2il, 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.

Initiation Planning

Execution Monitoring & Control
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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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label degree label degree
sl 2 3il 10
s2 3 3i2 9
s3 8 3i3 6
sd 15 3pl 13
s5 19 3p2 14
sb 16 3p3 12
s7 20 3p4 11
s8 1 3p5 11
59 1 3p6 19
s10 1 3el 11
s11 3 3e2 11
s12 2 3e3 23
s13 6 3ml 9
sl4 2 3m2 13
s15 10 3m3 11
sl6 17 3m4 15
s17 17 3cl 11
s18 19 3c2 10
s19 20 3c3 11
s20 20 3cd 11
s21 18
522 14
s23 7

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

321



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.
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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
MOoE 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 (3pl), 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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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, 9, 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 (57, 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 (516, s17).
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Figure 6.22: Year 3 deployment modularity communities

326



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 3il, 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 (3el) 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”

329



* w»
o W
» w b
-V ° »
L v
. $ E - s
. ®
» :
™ - L4 ®
- ¥ - - » L Y
L]
b4
£ d v/ $ ¥
-
» v
-
.
"
. L ]
-
- ¢ 0
e
- -
£
@
o
Initiation Planning
-» *
» L
— o » - * * -
L] » ™ L
® £ @ 5 o E P »
o\ . o\ w
Jor » 4 - - B . -
-
- % v - % 4
20 -
hd @
® - *
L
L d ") - /i
& €* » . -
@ - -
w» »
P -
ol s o
. Monitoring & Control
Execution

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; VVos 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;
lacovou 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 (lacovou 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 (lacovou 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).
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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), lacovou 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 (lacovou 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 Mobhr,
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
etal., 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 (lacovou 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.
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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
TAL (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 sl (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 7.4 stakeholder’s degree centrality chart per deployment

7.4 The ICT Innovation Diffusion Framework for Public Schools

the UAE

In
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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.
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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, TAMZ2, 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.

364



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 ldentification 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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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.

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.

Itis 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.

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.

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.

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.

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:

(@]

Do further work to refine the extracted dimensions
Conduct longitudinal research to further measure ICT diffusion in education
Investigate the influence of ICT adoption on academic attainment

Verify how the proposed framework could be adapted to be a diagnostic tool

for project managers
Quantify the dimensions using quantitative research methods

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 Description dimensions main
Innovation themes
Construct
Dimensions

INN1 | Relative The degree to which an innovation is |o  Better than before

advantage perceived as being better than the o Before / at present
idea it supersedes. o Enabled me/us to
1. Using the system enables me to ... tve/-ve
accomplish tasks more quickly. o Better foredu/
2. Using the system improves the teaching/ students
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.

INN2 | Cost The degree to which the cost and o Auvailability of
expenses incurred in the adoption resources / funding
and the implementation of the new |o  Sustaining resources
innovation were of issue. o Cost as a motivation

(free prog.)
The costs incurred in adoption of o Cost as inhibitor
new technology include (don’t care as it is
administrative, implementation, free...)
training and expenditure for o Administrative cost
maintenance. Cost is a critical factor |o  Training cost
in an adoption decision and a o Implementation cost
relatively easy characteristic to o Integration cost
measure (Tornatzky and Klein, o Maintenance cost

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
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INN3 | Complexity

INN4 | Compatibility

INN5 | Trialability

still a major impediment. The cost of
an innovation is expected to be
negatively affected the adoption and
implementation of the innovation

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.

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. | think that using the system fits
well with the way | like to work

3. Using the system fits into my

work style

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)
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@)

o O

System is
difficult/easy to
understand

Support given to
simplify adoption
Level of intuitiveness
/ ease of use

time to get used to
the system

Training

Compatible with
work aspects
Consistent with
existing values
Consistent with
existing needs
Consistent with
existing experience
of adopters

Fitting with way |
like to work / work
style

Naming and
positioning the
innovation (national
agenda, MBRSLP,
mGov,..)

Chance of
experiments before
implementation,
testing by users
briefings &
awareness before
implementation
Pilots ...

During initial stages



» 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).

INNG | Observability The degree to which the results of Results and visible

o

the innovation are visible to outcomes / benefits
others. o Usage visibility
» observability of an innovation, as .o Good practice is

perceived by members of a social visible
system, is positively related to its Learning resources
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).

@)

INN7 | Driver of ICT | the degree on the need to diffuse (high, medium, low)
diffusion ICT in UAE schools from
interviewee perspective o Political
o Educational
The main drivers to diffuse and o Economical
adopt ICT innovation within o Social
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
Code | Organizational/School | Description dimensions main themes

Construct Dimensions

ORG1 | Organization/school The degree to which the To discuss school size
size size of school, and di . th th
deployment were of imension with the

issue interviewees schools,
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ORG2 | Change champion

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 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
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the focus was on
following aspects:

e School size in term of
number of students and
teachers

e Roll-out size in term of
size of each
deployment phase by
MBRSLP

e Size of support in
terms of ratio of
number of support
team members to
beneficiaries per
school.

Within this study
context, the focus was
on the following:

e Principal as
champion

e Teacher as champion

e Support team
member as champion

e Adoption team as
champion



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.

o Rogers used term
(champion, change
agent)

e CBAM used term
(change facilitator)

ORG3 | Centralization The degree to which
centralization influenced
diffusion and adoption

To discuss
centralisation dimension
with the interviewees,

The level of the focus was following

centralization of decision | aspects across schools:

making in an

organization o Centralised: all
decisions and power

the degree to which are with MoE or

power and control in a MBRSLP.

system are concentrated

in the hands of relatively |, Decentralised: all
few individuals in an decisions and power
organization (Rogers, -

2003) is with the schools.
e Hybrid: decision
decision-making is power and authority
associated with a distributed between
centralized the school and MoE

organizational structure. or MBRSLP
The organisation level

of centralization and

decision making in

organization are

important elements in

understanding the level

organisational

innovativeness

More concentrated

ORG4 | Importance of school The degree to how much
needs school was involved in
the diffusion process

To discuss importance
of school needs
dimension with the
interviewees, the focus
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ORGS5 | re-invention
(continuous
improvement )

Since Schools are main | was following aspects

adopters of the across schools:
diffused ICT
innovations e Schools are aware,

consulted, involved,
or not-involved in
ICT diffusion
process

e How the school
needs and
requirements are
attained?

e How often the school
needs and
requirements are
supported and
satisfied

e School needs and
requirements go
through clear
channels of
communication and
engagement.

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.

To discuss re-invention
dimension with the
interviewees, the focus
was following aspects
across schools:

e The degree to which
provided ICT
innovations were
modified or
developed as it
diffuses over the
implementation

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
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period.

Any organizational
changes took place to
support innovation
diffusion and
adoption



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 | description Dimensions main themes
Construct
Dimensions
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ENV1 | Government
support

ENV2 | Competition
with other
public sectors

ENV3 | Vendors
support

the extent of government To discuss government support
support in terms of 9 pp

funding, government Q|men_3|on with the
initiatives and policies to | INterviewees, the focus was

promote IT adoption and | following aspects across
use schools:

- extent of Government ¢  extent of Government
support support

- Extent of commitment

of resource and support ¢ Extent of commitment of
from the top resource and support from
management the top management

« Extent of government
pressure in driving ICT
implementation in schools

(Highly supportive, Supportive,
Little support, Neutral,
Aagainst)

the degree to which coping /competing/ahead of other
competition with other | UAE public sector in the adoption
UAE public sectors was | of ICT / smart government

perceived as an initiatives
influence for DICT (behind, coping with, competing
with, ahead)

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)

the role of support and To discuss vendor support

relationship with dimension with the interviewees,
vendors and service the focus was following aspects:
providers involved in the | *Level of involvement

ICT innovation *Phases of involvement
diffusion. sextent 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 | To discuss cultural aspects

ENV5 | Resistance to

change

Code | Technology

TAl

Acceptance
Construct
Dimensions

Performance
expectancy

of UAE school context, | dimension within this research
parents on ICT use for | context, the focus was following
learning, and UAE aspects
culture toward ICT use. | *UAE school context
*Parents and ICT use for learning
*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

Resistance to change To discuss resistance to change
refers to the degree of dimension, the researcher asked
resistance in regards to | interviewees to share their views
ICT innovation diffusion | on main challenges, examples of
in schools. resistance, and suggestions to
The focus will be on the | sustain adoption.

main challenges schools

faced and resulted in

resistance and

negatively impacted

effective diffusion

main sources of
resistance
main challenges

Description Dimensions main themes
the degree to which an The researcher used different terms
individual believes that to facilitate better understanding

using the system will help | from participants such as:
him or her to attain gains | *enable me to accomplish tasks
more quickly
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TA2

TAS3

TA4

Effort
expectancy

Social
influence

Facilitating
condition
(existing
infra,
training ,
support,
adoption, )

in job performance as
educator

the degree of ease
associated with the use of
the innovation for teaching
and learning

The degree to which an
individual feels social
pressure to use a particular
information technology

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

Obijective factors in the

environment that observers
agree make an act easy to

399

simprove my job performance.
sincrease my productivity
senhance my effectiveness on the
job

*make it easier to do my job

sthe provided ICT is useful for my
job

susing ICT assist in my job as
teacher

The researcher used different terms
to facilitate better understanding
from participants such as:

sthe ICT or system ease of use

sthe ICT or system is complicated
to understand and take time to learn
susing ICT for teaching and
learning is easy or complicated

The researcher used different terms
to facilitate better understanding
from participants such as:

*People who influence my behavior
think that | should use the system.
*Senior management of education
sector, government supportive,
promote use of ICT.

*People who are important to me
think that | 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.

The researcher used different terms
to facilitate better understanding
from participants such as:
sguidance and training was
provided

swhat good practice look like
sspecific 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

s*integration with other systems



Code

AB1

AB2

do, including the provision
of computer support
(Thompson et al. 1991)

Adoption Description

Behaviors

Construct

Dimensions

SoC (stage of The feelings and level of
concerns) concern for individuals

involved in change

LoU (level of The level of innovation use

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
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Dimensions main
themes

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

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.



ing,

School interviews matrix used for raw data codi

Appendix B

sorting, and themes identification

School 1 - GIRLS - Sharjah

cycle 2

Cade D i Main themes

- Principle main statements

School 1- Principle summary by main themes

schaol 1 - Teachers main statements

School 1- Teachers sur

Innavation
characteristie

= Better than betare
= Befare d at present

= Enabled metus ta ..eue f ve

= Better for edu | teaching! students

INN1 | Relative advantage

he talked about haw IGT
learning appartunities.
Onis ICT necessity in your schowl of a lusury, she confirmed that it is a necessity and
thers iz no way they go back uith no ICT in schoal

Fnowledge ]

15T is currently teaching Teachars and

internet and d oither 4pps on
illbe i leszans

e
better than before
ICT is 4 necessity not lusury
o wayto ga back with no ICT
into daily routine teachi

without 12T nermal sducation will be interrupted

Wit ICT uzage omMpared 1o conuentional les5ons, Students naw havs awsreness and
can of
they need.

prefer T lessans

eFICT to select te content they need

they noted ICT role in betcer delivery of elass lessons 1o students . they
said it make lesson delivery Faster than ususl olassraom, better students

and learning
and outsames,

better than befare
ICT i< aneoessity not luwury
5 WA to g0 back with no IST

without IGT narmal education wil be
o students prefer lessons with 10
comentianal lessans

make lezson delivery Faster than sy
better student engagement
enable them to better impact on stu

= Auailabiliy of resourcss ffunding
= Sustaining resources

= Cast as 2 motiuation (free prog)

= Cost as inhibitor [dont eare as itis free..)

INNZ | Cost = Administrative cast

Itis Free in UAE ..na oot on students o teachers

beoausatis frae take
i gift from SHK Mohammed.

The same for students 2 part of their manners (4.

the devices and bringing them to les50ns redy and fully charged. She notes that ministiy

them uith asap

we
© cost incurred on sohool, teachers or students
I resouress MERSLE
MBRSLP - all related ad d maintenance cost
MERSLF raining to allteachers and 2 dedicated individual per school
(adoption team) for in school support
ciple darthis, e

O main suscess Fastars they stated,
- with and

e

dapt ICT far

on schaol, teacher.

On main challenges
- The need to embed smart learning in different are.s including students

MEBRSLP cousred al related admin,
maintenance cos,
MEBRSLP provided one week trainin

their
d to deal with

Gurrently same of

= Systemis diffioultieasy to understand
= Support given 1o simpiify adoption

= Level of intutiveness | ease of use

= time 10 get used ta the system

INNG | Camplerity

- Training far teachs full week P
site adoption to help teachers with IZT knowledge.

to3 days andno on

- Teohnioal issues with some of the ds

fioes and eanneotivity

{adoption team) for in zchaal support
Atfitstwe needed some time

bytime and had e

it Lha

o

DG Phe NoRE MINIEH deUEIop Samething Simar 1o ensure alltzachers and studénts | On the ather side. all devices them don°t care much as devives are under Insurance and got replaved to | On the ather side, al devives and ser

- Msintenanoe ost P 9y inthe right way o them snd slso mang time olassroom saperizncs get interrupted dus tonot | of devioes among some students!
oharging their devices at home

WERSLP waining to allteachers and 2 dedicated individual per schacl - System is diffisulte sy o inder:

alieady use but not
= Suppart given ta SImPIy sdoptiol

for

challenges especially sarly stages of deployment

= Levsl of of us
= time ta getused o the system m
implement in school, we nesded mea

= Compatible with work aspects
= Cansistent uith &

N4 | Campati

ing experience of adopters
= Fitting with way like 12 work ¢ wark stile

= Naming and positioning the innauation [national
agenda, MERSLF, mGov. )

Onis ICT necessity in your sehool of 3 lumry, she eonfirmed that it is 2 neeessity and
thers iz no way they go back uith no ICT in schoal

T hing and d
and prepare next generation

role to cape wi

On MERSLF and the project e cucle,
alear to them in schaols. Alsa in her view it was nat olear it both MoE level and lacal
education 2ones levels. By time itis clear naw to her 3t schoollevel, At MoE level she.
believe there is still misalignment and the same at local zane level [sonsistency]

0N wha it S lear 10 JOU now She 53id, by time and diffetent engagements ith MBRSLP
and specially SSTF training things beeame more olear on where we are heading and why.
AMOE level we dont have slear view Wham 1o 33k about Smart learning 7 There na

dedicated point MaE or and e
212 Rat sure why BULF they had olear view o whatis the program and whatis ther role
aur st clear rale for MaE role in

MERSLF projset ?

The PO program 3 of smar
leathing, vision, our 1aie, and whers we ars heading

Currentiy ICT daily and . without ICT
narmal sducation will be interupted [fitting work styls]

P T
Mame of the pragram and Launch by HH was 2 key suceess Factor

Eeginning | year 3 to schools,

at MIE and zane level. By time it is now olear at schaal level but at MoE and zane levels
there i ali [ne i i leami

different levels].

MGE and Zane role within smart learning not olear als:

ink with MERSLF not olear?

Alsathey nated ICT rals in better defivery of class lessons to students
they 53id it make lesson delivery Faster than usual elassraom, beter

= Training MERSLP slawtespanse inrespondingta our supgestions and queries Thifd rGil-out Sraining 3Nd SUPROM Has less compared to frst 2 yers (1week to 3 daus) = Training [very high, bette than Mc
n site adoption member now suppart more than one school which s too much focused. the nadoption helpd us ins
stower ] ]

make pactan
students leaming and outcomes.

Their definition of smart learning and MERSLP we gaad an high level but
they were not clear on difference between MERSLE and MoE. Th
onICT importance is oritical and they sannot o5 back to old teacking with
RalICT, F definition and their def of smart

= Comp: aspeats [hi
= Consistent with existing values [h
= Consistent with existing needs [v¢
= Consistent with existing experienc
teachers need training]

ing wi ke tormork fwar

learning 2]

P rale
things o MG such 55 Question bank (this was spected as seenin
MEFSLP research findings)

= Maming and positioning the innou
mGiou,.] [wery high]

= Chance of experiments before implementation,
testing by users

= briefings & awareness before implementation
otz

During initial stages

INNS | Trialability

Dimensions mapping themes

school-Interview-mapping themes

vs-DICT analysis Sheet1

school-Intervi

Frinciples day brisfing before every I
Schosl was not ane of pilot schols

teachers get uaining, then try at sohoal and then students get the devices [after 112
month or second semester]

Arst roll-out was very Fast we did ROt know about and smar

o,

leatming concept, wision was

net claar o <ehanls.

[ ]

= Chance of experiments befare im
[only during first week training, then
= briefings & awareness before impl
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Appendix C

2 and cycle 3 schools

School 7 - GIRLS - Dubai

Cycle 3

cross school analysis

construets

Code

imensions

= Better than before [better than befare, |

School 7 - Principle summary by main themes:

= Before ! atpresent [before ICT use s ad-has andlimited. now 26703 B10]

e ve prepare for
NN |Relative advartage

€]

avcess and save time]

similar leatning styles, enable different learming resrouces, easier 05655 and save

= Better for edu /teashing! students [enable different learning restouses, easier

sehool 7 - Teachers main
statements.

-Savetime
- Enable teaching using different styles
and media

~Enable mars fun

-Help better engage students

-Make classioom mers interactive

School 7 - Teachers summary by main
themes

= Better than before [better than befare, |
= Eiefore § at present [before ICT use was ad-
hoo and limited, now across GI0]

cycle 2 schools emerging themes

- Bel
= Enabled melus 1o .eve f -ve
= Better far edu ! teaching! students

In g theme. relative aduantage

= Enabled metus to ..+ve { ve [enable diferent
Iesning S, enable mers . beter engage

ICT inschagls than prevouse ad-
s state F01 using ICT o enahae teaching and learming. il of them sree o wante
g0 back withless o1 na ICT in schools. in addition, 31l schools peresive ICT ta add

arning stules, easier acesss, better
engage studetns, motivate sutdents ]

past on students
outcomes]

cycle 3 schools emerging themes

= Better than before
= Before { 3t present

= Enabledmetus ta...sve d-ve

= Bretter for edu | teachingl students

[in general, the visws from
telative advantage of the provided ICT being better than previouse ad-hac state far using ICT ta
“nahos teaohing and leaming Al ashools agae no vay (0 g0 back with s or o ICT in
schaols. In addtion, Tto and
add positive impact on  Zestente curcomes]

[on enablement, it s Sbuously at a diferent levsl as cycle 3 SChaOIS are at the early Stages of

r35ig app e which teach mathin [the vl f snsblment and tegration af ICT I schol prosesses, i varing howauar e e posiie =
Sepeniingon b euel f it and st persona fors h ereralIGT 15| sohosie
SRSy o resowcest fandng = FaTaBTy o esomees TTunding
~Sinanngresounces ~Sinaningresounces
e — Zoet % s mkwaon [ree prog)
= Cost a5 inhibitor (don’t care as itis free..] = Cost a3 inhibitor (don't care asitis free.]
Z Raminiaraios sost Z Raminéar e sost
~Trainig sost “Traninacas
voplementaton cast Zimplementation cost

INMZ Cost MERSLP provided resourees and services MBERSLP provided resources and services =Integration cost = Integration cost

“Miimenance sost ~Maimanancs sost
i genarathe views an - {ingenaratthe views an 23 schoo Pis
MIERSL i aing oare o ot e 9 oG dvios,Setioes, ndiolied st reronoes, andtalated s snd waing

=nmets
to make full use o try everythings]
= Training [training was compre=sed and need mare suppart]

seems 1o be conducted n less

g s compressed and need |

there X sllwhichmakes  |cost. There areno an zchaol at tance much mers s ssier
o e e s St gt and srighttorward]
~ Support given 1o simplfy sdaption
= Leuel ofinuiliveness ! e3se of use
 time 10 gel usad to the system
= Sustem is diffioufeasy to understand = Training
= Support given 1o simplfy sdaption dimension, in hoo
[l = Level of inwitiveness f s2se ofuse provided IT Iready use some ICT element
Featues and GplIons..we have 2new | = Sustem iz diffioultessy 10 understand [ nat | =M= (o get used (0 the system inthierteaching, e enough time (o make ful use of
Suricubmi shacrt and daloer 10| have gel sncugh chance o o the features | 11003 the MERSLE e :iming of Inlast semester and
Studens ..and third semester 5 alvays | and optians, " host =2 seb ot the
g e el dmension i el veviewed ol 2 sohosl ey |cion . and teachers
u vetage s highlavelease 1o i stond am wsa the rovdeq T prosson This was R
O trsining . They agreed thew enioued | wae oremumt sra peitee st el 1eganded o the hih el of suppongiven ( schacls vhre the radpemenant ot rofvded suppar i yas peroryed 3 below spestaton a2 sohocls are avare of the
= Sustemis diffculteasy ta understand [medium, seweral teachers sheady ICT | : ; g and weekly and support provided 7
alo |the aining el siew for whylt waz | howser compresced) ol e st s of e gt T addian e s athere 1o e 25 very d third semester, ) e d suppar:
of et pressure. Suppirt tam member did elp] ; pasitive] team per zohool., provided, and going mejer
W5 |compieny e e es oo et ot e3chets leadyuse 71 it sesionand sty nﬁ..m,ﬁmﬁ.“_,‘H;,.nug_uﬁ_uu.sg e S b I AU
have time E} 4 iy Hain items and severainew

ease of use: avarege good due to high support

[on training, te3cher training oer

teacher training: very good st 2 years then redused
support team: i
multiple schaals

3 week], this was byteach they said
they aimost farger that they had 12 g2 school 311 am then
951 UaiRing Senter from 12 1 5 pm, on the other hand, teaher were very positive on the

and waste of fime...alsa trainers are

i d Sher
camfartable looatians and with lees e adaption team: very good for LS, with some ciitisism from some teashers as . qualiy of trainers, venue, and planning.]
e s ey rasd i Gyl 3 anes pmer program
iples traini Jate Genersl Iastear iare n dvstono i

hae chance ta practice]

Vaiing 122 4670 Qa0 s 1S Ve amming and added vale 1o better undertand smart
learning conoept and good how good practics ook ke thisr 1ale and how they can

o the ather
some principles 53id they couldn ot attend and sent t

shanges and pressure on oyole 3 principles,
r depuryinstead.]

haue lapeops]
Campatbiity = Fitting with way

& to work { work ste [yes]

[ye=]

time ta absarb this with il
expected more bazed on what they he sred an the program]

Dimensiens mapping themes school-Intery

w-mapping themes

= Naming and positioning the innavation [national agenda, MBRSLP, mGav..)

genstalthe deplyment of ICT in general quite recent and schaol did not have
ther changes and timing challenge, the school

eucitement .. thei were eager to get
the new tablsts...to be smart

school however sinoe it was late and
nat much applications and no e-baoks
it came below their eupectations.

lspps]
ke ta wark ¢ work style [yes]

3l principles
requested demands ta expand i to teachers. Main items :
ease of use: avarege level howeuer did nol have enough lime 1o prastioe and use
ing: auer extended
time. in Sohool inifastrucUre not ready to practoie fight sfter sessions, teachers under alot of
e itk <auspeniiaty it " i
ork sspeats
ith eristing values
Z Eanievant vith sisting ness
= Gonsistent vith eristing esperience of adopters
= Compatible with work 3spects = Fining with way | like s work ¢ work stule
= Compaie with work aspeots [ighingenwra]| = Consistent it evsing vale= = Hlaming and positioning the innowation (national agenda, MERSLP. mGov. ]
= Consistent with existing walues [high in ing needs Tin general,
gereral] ~ Consistont with euisting expenience of adopters sompatible with existing needs, values, 1o be work stle. this was regarded 16 general dircotion of
= Compatible with work aspects [high in general] -C i iurn, they #wark sule UAE toward ICT ad d The
= Consistent with existing values [high in general] had higher (natonalagenda MBRGLP. mGoy.) | |consistent and strong ICT nfastuctue and résounce across all Schools, made the MBRSLP
- C . IMGF [ s o studente and apps, privded ICT and needs of in UAE. howewer dus 10
and 3pps. 1 s supaoting |10 CUolE 2 was mote] atve 35 Highl sompatble it existing heeds, alues, o be ok sy .zwzmw 110 deplyment, no digitl sontent, school
= C i of igh, Iread el e | = i touard ICT ad sman|less d 3 i
st teashers siready have govermment. the prevause state laking sonsistent m.amzo;m_n;_.ﬂ.ﬁsa.ﬁ Ieading hools and led to some

i st o

resource acrass 3ll sohaols, made the MERSLE
walues and needs of the school sectar in UAE ]
hand, the limited ICT skillsnd experaince soross 3 large proportion of

atiue highly

(national agenda, MERSLP. mGov..] [yes]

[in general the deplyment of ICT in general quite

euperaince, however this
isthe and after thrse years
a5 per teachers ICT is now part of thier daily

fecent and schoal absorb
this with all sther hanges and timing challenge.
the school expected mare based on what they

heared anthe pragram]

9o back with no IET]

ianing of the MBRSLP initiative &5 2 change program nas

percauied 2z 3 key driver making it compati h values and work 3spects. naming
HH supart for this shange and

school-Inte

ws-DICT analysis

Sheetl

ayele 2 schaols]

[ hand, ICT skills
cycle 2 schoul t the start phase, this was regarded to the fact that it s 3 years after lunacing the
MIEFISLP program and schaols staited to sdopt IST 55 the ICT use sulture Spreading 3oross
URE schaols. in addition, introduced
ICT ta some oycle 3 sehaals. That said, syole 3 sehools had ;R infrasture and resources
on sd-hoe and by the
PICT with thie needs and

teachers adonted this visian]

the smart
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Appendix D
Pilot deployment

404

jon planning execution Monitoring & Controlling
TOTTTTSE
it
develop Identify Develop engagement pilot Closure
establish Develop vendors and . Conduct Manage Validate and
smart Stakeholders pilot schools Developtime | procurement Oversee Oversee Roll-out and
joint ~ pilot Project . partners procurement stakeholders performed feedback
learning and Key selection plan and budget - performed Work performance recommenda
Charter engagement and awarding engagement scope from -
concept Partners plans tions reports
stakeholder
code pl p2 p3 pd el el e3 ml m2 m3 cl
students s1 1 0 0 0 0 0 0 0 0 1 0 1 1 0
school level teachers s2 1 0 0 0 0 0 0 0 0 1 0 1 1 0
principals 53 1 0 0 0 0 0 0 0 0 1 0 1 1 0
MOE top s4 1 1 0 0 0 0 0 0 0 1 1 0 1 1
MOE middle 55 1 1 1 1 0 0 0 0 0 1 1 0 1 1
MoE leve
federal MOE operational teams s6 1 0 1 1 0 0 0 0 0 1 0 0 1 0
MOE IT Dept s7 1 1 1 1 1 1 0 0 0 1 0 0 1 1
cluster managers s8 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Education zone s9 0 0 0 0 0 0 0 0 0 1 0 0 0 0
local level - -
Education council s10 0 0 0 0 0 0 0 o 0 0 0 0 0 0
Key Parents sll 1 0 0 0 0 0 0 0 0 1 0 0 1 0
stakeholders Prime Minister Office s12 1 1 1 0 0 0 0 0 0 1 0 0 1 1
Telecom Regulatory Authority s13 1 1 1 1 0 0 0 1 1 0 1 0 0 1 1
«other Gov entities ,n.zs_m_:. of infra, s14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ministry of interior, ..)
ivity Services Provider (Etisalat| 515 0 0 0 0 0 1 0 0 1 1 1 0 0 1 0
MBRSLP Higher committee members 516 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1
MBRSLP inter- = =
o BRSLP Executive committee member| s17 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1
g t -
E = | st senir Team | 518 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
e
v MBRSLP operational team members 519 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
stakeholders
MBRSLP expert advisors s20 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MBRSLP partners/vendors 521 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1
Support Team 522 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0
Adoption Team 53 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0




Year 1 deployment

Roll-qut 1 (2013-14) project cycles

initiation planning Execution Monitoring & Controlling closing
\ Identi Develol Manzge ) )
project fy Develop . b Conduct | Oversee Oversee Monitor | Operation
. Develop | Develop |Stakehold | Develop Define procureme stakehold Validate Roll-out
ecycle ) i detailed Develop procureme | Roll-out Roll-out Roll-out and
Statement | Business | ers and Project ; Roll-out | nt and ers performed | _ Clasure
phases Requirem Jtime plan ntand |performed performan Risks and | Support
of Work Case Key Charter Scope budget i engageme scope reports
activities ents awarding Work ce outcomes | Handover
Partners plans nt
stakeholders code 1i1 1i2 1i3 1id 1pl 1p2 1p3 1pd 1el 1e2 1e3 1ml im2 im3 1cl 12
students 51 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
schoal level teachers 52 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
principals 53 0 0 0 ] ] ] ] 0 0 1 1 ] 1 ] 1 1
MOE top management ] 1 1 0 0 0 0 0 0 0 0 1 0 1 0 0 ]
MoE | MOE middle management 55 1 1 0 0 0 1 1 0 0 1 1 0 1 0 0 0
M ) m<m_ WIOE operational teams % 1 0 0 0 0 1 1 0 0 1 1 0 1 0 0 0
Bdera MOE IT Dept ] 1 1 1 0 1 1 1 D 0 0 1 0 1 0 0 1
cluster managers 58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
\ocal level Education zone management 59 1 0 0 0 0 0 0 1] 0 0 1 0 0 0 0 D
ocal leve
Education council management 510 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Key Parents sil 0 0 ] 0 0 0 0 0 0 ] 1 0 0 0 0 0
stakeholders Prime Minister Office 512 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
outside Telecom Regulatory Autharity s13 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 1
other mg_.. wa_n_mm __3_:_5_.. of infra, “4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ministry of interior, ..} 0
Connectivity Services Provider (Etisalat| 515 0 1 0 0 0 0 0 0 1 0 1 0 1 0 1 1
) MBRSLP Higher committee members| 516 1 1 0 1 0 1 0 1 1 1 1 1 1 1 0 1
MBRSLP inter- - 3
~_ VBRSLP Executive committee member{  s17 1 1 0 1 0 1 0 1 1 1 1 1 1 1 0 1
organizationa -
" MBRSLP Senior Management Team 518 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
. sm,_\n_ MBRSLP aperational team members | _ s19 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
STAKENOIOETS ™ \BRSLP expert advisors 20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MBRSLP partners{vendars 521 0 0 0 0 0 0 0 0 1 0 1 0 1 1 1 1
Support Team s22 ] 0 0 0 0 0 0 ] 0 1 1 1 1 0 1 (1]
Adoption Team s23 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0
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Year 2 deployment

m

|~ e | e

18
19
20
21
22
23
24
25
26
27

Roll-out 2 (2014-15) project cycles

initiati planning executi Monitoring & Controlling closing
Update TTakenol Tanage Validaie | Control | Control
: e ||EEemEr roll-out | d Manzge | o enol & Control | M Stakehol | Roll-out Lessons
project =n confirm | Roll-out | Scoping . =rs Identify | Conduct [ Oversee | Vendors takeno Monitor osﬂ_..o =ster | stakeho
confirm 5 Planning |Engagem |Procurem | . ders and Scope (in|Schedule| ders |Handove | Roll-out | Learned
fecycle B Stakehol | Initiatio [ & rol Risks & |procurem| Roll-out at & Control N .
Business & ent ent B = perform regards | (overall |[manage rto Closure &
phases ders and n out B ___|Mitigatio| entand |performe | different | work ) .
. .. | Casefor Scheduli | Planning | Planning . communi to roll-out | expectio | Operatio | reports | Closure
activities Key Documen |Approach ns Plans (awarding| d Work work ~ streams
Roll-out . ng and cation vendors | details nin n Report
. Partners | t(PID) . streams o . A »
stakeholders code 2i1 2i2 2pl 2p2 2p3 2pd 2p5 2el 2e2 2e3 2ed 2m1 2m2 2m3 2m4 2cl 2c2 2c3
students sl 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0
school level teachers 52 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0
principals 53 1 1 0 1 1 1 0 0 0 1 0 1 0 1 0 1 0 0 1
MOE top s4 1 1 0 1 1 1 0 0 0 0 0 1 0 0 0 1 1] 0 0
MoE level - MOE middle s5 1 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1] 0 0
tederal MOE operational teams 56 0 0 0 1 1 1 0 0 0 1 0 1 1 1 0 1 0 0 1
MOE IT Dept s7 0 0 1 0 1 1 0 1 0 0 0 1 0 1 1 1 1 1 1
cluster managers sB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0
local level Education zone s9 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Education counc 510 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Key Parents s11 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 1] 0 0
stakeholders Prime Minister Office s12 0 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0
outside Telecom R y Authority 513 1 0 0 1 1 0 1 0 1 0 0 1 0 0 0 0 0 1 0
n.:._mﬂ mn_u. w_.;;_mm m_ﬂ__.__s_e_na 514 0 0 0 1] 0 0 0 0 0 0 0 1 0 0 0 0 1]
infra, ministry of interior, .. 0 0
nnectivity Services Provider (Etisald 515 0 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 1 0 1
MBRSLP dsnm—.smz,w_._u :_m_._wa on_...__._.__Jmm membery 516 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 0
oreanization BRSLP Executive membg 517 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0
nm, ke MBRSLP Senior Team| sl18 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1
ﬂmxmso_(_‘“_ma MBRSLP operational team members| 519 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MBRSLP expert advisors 520 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MBRSLP partners/vendors 521 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1
Support Team 522 1 0 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1
Adoption Team 523 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 1 0 1 1
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Roll-out 3 (2015-16) project cycles
planning execution Monitoring & Contralling closing
Update — Frocure | Staken Manage | Manage Vandate | Control | Cortral —
5 and Develop | Scoping Resource ment | olders Teams & | Stakehol & Control | Master |Stakeho|Roll-out Lessons
project Planning ~ N Conduct Monitor & entRo
confirm Roll-out | &roll- Planning Plannin| Engage Vendors | ders and Scope (in | Schedule | Iders |Handove Learned
ifecycle R Stakeho & procurem Control . out
Business Initiation| out N & S E& ment at perform regards to| {overall | {manag rto &
phases Iders Schedulin Mitigatio _ | entand | | work Best
. .. |Casefor Documen | Approac| Assignme Budget |Plannin . different | communi vendors | roll-out e Operatio Closure N
activities and Key ) g (Master ns Plans -~ awarding ~ streams practice
Roll-out T(PID) h . nts Allocati| g and work cation delivery | details |expectio n Report
Partners Planning) e i B 5
code 3pl 3p2 3p3 3pd 3p5 3p6 Jel 3e2 3e3 3ml 3m2 3m3 3md 3cl 3c2 3c3 3cd
students sl 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
school level teachers s2 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0
principals 53 1 1 0 0 0 1 0 0 1 0 1 0 1 0 0 1 1
MOE top s4 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 0
MOE middle s5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Mok level - -
cederal MOE operational teams s 1 1 1 1 1 1 1 1 1 1 1 1 1] 1 1 1 1
caer MOE IT Dept 57 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
cluster managers s8 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Education zone 59 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
local level -
Education counci 510 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Key Parents s11 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0
stakeholders Prime Minister Office s12 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
outside Telecom Regulatory Authority 513 0 0 0 0 1 1 1 0 1 0 0 0 0 0 1 0 0
other Gov m_.;;_mw_.jés_e.u:_._:m. <14 0 o o 0 0 0 o o q 0 0 q o 0 o o 0 o 0 0
ministry of interior, ..)
Fonnectivity Services Provider (Etisalat|  s15 0 1] 1] 1 1 0 1] 1] 1 0 0 1 1] 1 1 1 1 1] 1 1
MBRSLP Higher committee members|  s16 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 0 0
MBRSLP inter- = -
. BRSLP Executive member| 517 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 o 0 0
o
nrms,_xa 212 | MBRSLP Seniar Team | s18 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1
1k jm,,‘_n_ MBRSLP ional team members 519 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
stekehalders MBRSLP expert advisors s20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MBRSLP partners/vendors 521 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
Support Team 522 0 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1
Adoption Team 523 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0 1 0 1 1 1






