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Abstract

School education in the information age has adoptedimber ofe-learningtechnologies
thatarebelieved to enhance teaching and learning praciicdsquip students with the skills

to manage the challenges of tHeitureworkplaces. One of these-learningtechnologesis

the Learning Management System (LMS)eachersn Qatar secondary schoalse this
system through an online portalconnect witrstudents, parents, school administration and
policy makers The LMS hasintroduced manyew functionalitiesfor teachershowever,
integrating such technologies in educational contexasngplex, andhere is a need to better
understandhe factorghat influenceW H D HIKIB pratficesThis study aimed to add to the
understandings ot ©® HDUQLQJ V\VWHPV /06 E\ H{TSORULQJ IDFW

practices in secondary stage schomitext in Qatar.

This study utilised amexploratory sequential mixed metrsodesignstaring with qualitative
data collectionn the form ofsemistructured interviewshat werethematially analysd
Based orthe findings otthe qualitative phaseheinstrument for the quantitatiyghase was
developed.The quantitatie phaseusedan online questionnairghat was analysed using

descriptive statistics and factor analysis

The results showed th&bur important factors werkindering WHDFKHUVY /06 LQV
MoEd policies, students and parents, IT lab dassd LMS design and usefulneSome

minor differenceswere foundbetween moreand less experienced teachers, detween
scienceeacherandteachers obther subjectshowe\er, threse differences didot affectthe
overallhindering infuencethatthe identifiedfactors KDG RQ WHDFKHUVEive06 LC
supportingfactors werealso explored the use otablets, MoEd support, LMS functions,
personal factorselated to individual teachelnd the school administrationThis study
contributesto ourunderstanding oWV H D Ro€havdoviffegardingechnologyintegrationand
highlightsimportant areasf devdopment for better LMS integrationtmteachesy SUDFW L |
The study contributes nevempirical data to the field ofechnologyusein the school

educatiorcontextandproposes rovel framework to descrideMS use in Qatar
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Chapter 1£Thesis Overview



1.1)ChapterOne

This first chapter providesnoverview of the main contesdf each chaptan this thesis

1.2) ChapterTwo

The second chaptef this thesisprovidesbrief background information about the author
and backgroundon the State of Qatar, the context of this research, and its educational
developmentlt focuseson technological integration thegovernment educational system,
specificallytheLearningManagemen®ystemusedin schools It alsodescribesome similar
technological LMS integratiorprocesse in other contexts worldwideincluding the

difficulties experienced across these contexts

1.3)ChapterThree

Thethird chapter in thighesisreviews the lieraturerelating to thefactorsthat have been
found to influence W H D FIKMSWSE in practicelt reviews severallearning theories
(behaviourismgognitivism andconstructivismthat underpimur X Q GHUVWDQGLQJ R
behaviourin relation tothe LMS with some specific examplaaken fromconstructivist
learning theories ASLDJHW TV W KHIBaAthindgrD F&R PQLMM. Y N\TV VRFLRF

(McLeod, 2018 Schunk, 201p

The chaptegoes on taeview related behavioural models that were developadderstand
human behavioysuch aghe Theory of Reasoned ActidiTRA; Fishbein & Ajzen,1975)
and the Theory of Planned Behavio{TPB; Ajzen, 199). Other relevantechnology-
focusedbehavioural modelare also reviewedsuch as the Technology Acceptance Model
(TAM; Davis, 1989)nd the Decomposed Theory of Planned Beha\(iDuiPB; Taylor &
Todd, 1995) Finally, gaps inthe existinditeratureare identifiedand the research questions

for this study are presented



1.4) Chapter~our

ChapterFour presents thev WX G\fV PHWKRGRORJ\ |, W tikebrédticgl V E\
pragmatic¢epistemologicahndontologicalassumption®ehind the choice of methodsed

It then dscusseshestrengthsand weaknesses thie chosemixed methodapproachwhich
consisted of a qualitative phase of data collectind analysigollowed by a quantitative
phase.Each phases thenseparatelydetailed in terms of data collection and analysis,

including consideration related taesearcher positionalityeliabiity , validity and ethics.

1.5) ChapterFive

The fifth chapter presents thadingsandanalysisof both phasesf the studyThe analysis
of PhaseOne data resultenh 49 potential factorthat were used to construct timstrument
for the second phas# data collectionin the FhaseTwo data analysjsninefactors were
identifiedwith a high level of potential influence on teachellsM S integrationalong with
four limiting factors andive supporting factorsThe chapteendswith acombinedoverview

of the results obothphasessynthesigg the two sets of findings

1.6) ChapterSix

ChapterSix discusse the findingspresented in Chaptefive and relate them to the
literature identifying the original contributios that this study makee our knowledgein

the field One of the main findings is relatedMoEd policies whichwerefoundto hinder
WHDFKHUVY /06 LQWHJUDWLRQ E\ LPSRVLQJ DGGLWLRQ
anddistracts them from teachingn addition,the MoEd  VMS integrationis not clearto
teachers and other stakeholddisey could notidentify whetherLMS was intendedfor
management or learninmurposes oboth. Students and parentsl lab clasesand LMS
design and usefulness werefalind tolimit teachersLMS integration Combining thenine

mostinfluential factors a new LMS framework was created



1.7)ChapterSeven
The seventh chapteresentghe limitatiors of the researgtpracticalrecommendations,

future research suggestions and conclusion.

1.8) References andlppendices
In this section, @ademic references are presenidiese aréollowed bythedetailed tables

and documentthat constitutehe Appendices



Chapter2 - Background



2.1) Introduction

This chapterprovides brief background information about the authard background
information abouQatar the countryin whichthis researclwas conductedjoing into detalil

on the development @k educational systeand the integration of technologyo teaching

It then focuses on the use of the LMS and similar technologies in Qatar and other countries

with some eamples of experiences in the field.

The following section describe my own experience in the educational field and an
explanation of why this research was conducted. | also reflect on my understanding of anc

beliefs about what it means to be a teacherata)

About the Author

| am a chemical and process engineer who worked in the oil and gas field for more than foul
years after my graduation in July 2010. My educational experience mostly came from my
volunteering work, which began in 2006 and focusedhendevelopment of children aged

10 to 18 in terms of their academic knowledge, morals, social interaction and physical and
mental health. Through this work, | experienced different educational environments and
engaged with many people, ranging from goweent staff at the Qatar Ministry of
Education (MoEd), teachers, school administrations, parents and students. Being a part o
this community for more than 10 years, | have observed many of the achievements anc
VXFFHVV VWRULHV ZLWK InQ ag WalVd3 ddmeé dfl tReXissDed/thdr Qeed Yo/ W
be addressed and resolved. In particular, the general shortage of Qatari teachers means tt
it is important to encourage Qataris to engage with the educational experience in any way
possible. While volunteeri | strove to add an educational qualification to my engineering
degree, which gave me a solid, accredited academic structure and knowledge that helped

to better engage with the educational community.



In the current context of rapid advancementsghhology, research into new innovations
KHOSV XV WR F D SYé-Hdtetrtxpe@exéeb andrevalufiteh8w education practice is
responding to the changes. This allows us to better guide the current and future teaching an
learning process. The mo&tcent investigation of LMS integration in Qatar took place in
ZKHQ WKH /06 zZDV LQ LWV LQIDQF\ VR PRUH UHEF

experiences with this technology is well overdue.

The motivation for this research comes from my expeedhat while technically the LMS

has great potential in enhancing administration, teaching practices, and learning practices, |
has gained something of a negative reputation in Qatar, with teachers tending to focus mor:
on the problems it is causing than its benefits. | have discussed this informally with a
close circle of friends who are working in the educational field either as teaching-or non
teaching staff. Many of these friends discussed their negative experiences with LMS
integration. Thisledm& R ORRN IRU SXEOLVKHG UHVHDUFK LQWI
to understand why the LMS technology is considered to be problematic and how it could be
more successfully implemented. However, there was very little existing schsedtl (K

12) LMS research.

Another motivation for this study was to provide teachers with the opportunity to
communicate their LMS experiences, given that they have accumulated considerable
experience with LMS integration since the project was originally rolled out. Thiitdes

a current gap in the literature. Further discussion of gaps in the existing literature is presente:

in section 37.

Reflection on Being aTeacher in Qatar
Being a teacher in Qatar is considered a great honour, an honour that also comestwith gre:

responsibility. | have experienced this feeling when working with students and their parents



in my volunteer work. The expectations from both of them puts some pressure on me and le
me thinkcarefully about my decisions. This is because of the impadttdachers have on
shaping the future of the country through the students they teach. Students are influenced b
their school environment and by their interactions with teachers and friends. Many teachers
are seen by students as inspiring examples beodtise way in which they live their lives

and the contribution they are making to society. This impacy Wi X Gaspaniov fiffered

from young and older students. | have engaged with a wide range of stgdgrdaups, they
ranged between 10 and ¥gars old. Younger students were attracted to the social and
environment experiences more, while older students were attracted to the intellectual

experiencen addition to the social environment

It has been increasingly evident to me in recent years that in many government schools
Qatari students and staff are becoming the minority. The majority of students and staff now
have different nationalities and backgrounds. This heterogeneous envirarananake it

a challenge to preserve the Qatari cultural environment at school, but at the same time i
brings opportunities to work and interact with other students and staff of other nationalities,
ZKLFK HQULFKHV VWXGHQWVY H[Std prede@ertthe\QatArkadlto®R (G
HQYLURQPHQW WKURXJK FHUWDLQ DQQXDO HYHQWYV \
on the 18 of December each year. This celebration is Qatari cuthemed and schools
organise activities to support this, fotaenple a showcase of hospitality in a Qataaijlis

(guest room), theezeef(a Qatari sword dance), and Qatari poetry. Some schools run
competitions between students in these activittasther details about Qatar and its

education system are presentethe following section

| have engaged with a few n@patari students during my voluntegork andhave found

that nonQatari students were hesitant in starting a conversation with me or other Qatari



students. So, | started talking to them and encourfged to engage with other Qatari

students in the activities | prepared, this have helped in breaking the ice.

2.2) The State ofQatar

The State of Qatar is a peninsula located in the Middle Easgtlgdllla, 2011 Naser et al.,

2006 Weber, 2010). It oapies an area of 11,521 kmand is considered one of the
developing countries in the region ¢Abdulla, 2011 Naser et al., 2006It is a conservative
Islamic country with Arabic as its official language (Qategozernment 01, 2020). Its
populationwasmost recently measured at 0&795,000 (PSA, 2020Qataris known for

the richness of its oil and natural gas reserves, and its main income is from the productior
of oil and gas. It has the thitdrgestaturalgas reserves in the world after Russid &an

(Qatar Gas, 2020).

In the 1930s, Qatar was an undeveloped country whose main trading activities were fishing
and pearl fishing. After oil @xactionand production began the 1950s the country began

to grow and develop economical{patar egovernment 02, 2020). Sheikh Hamad Bin
KhalifaAl-7KDQLYY SHULRG DV U X ©2013) Baw WekgrkafteRt d€yahd phvent

in many sectors in the country. Population growth was expoemtid995 there were
around513,000 people in the counfrgndby the end of 2013 there weoser 2,336,000
people (Worldometer, 2023f which only around00,000were QatarisThis increase was
mainly due to the growth in expatriate labouhich wasfocused on building, operating and

working at new and expanding organisations.

The state of Qatar is one of the s@untriesthat makeup the GCC (GulfCooperation
Council), which was formed in 198The genesis of the GCC occurréxiygears before that,
in 1975 whenHis Highness th&mir of Kuwait Sheiknisabah AIAhmad AkJaber AlSabah
visited Sheikh Zayed ANahyan the ruler of the United Arab Emiratess ideato creae

9



the GCC.In May 1981, the six counks *the Kingdom of Saudi Arabiathe Oman
SultanatetheUnited Arab Emirates, the State of Kuwait, the State of Qaidthe Kingdom
of Bahrain ragreedo form the GCCThey agreedo work together for the mutualbenefit

in a range of areasf whicheducatiom wasone

4DWDUYV G hrocterBdcRBEQ&Mous fieldsuch ashealth services, economics,
education and sportén healthdevelopmentfor example,as of 2019Qatarhasover 27
health centregrovides oveb0 services anig home ta4000 clinicans PHCC, 2019 One

of themostrecenly developedservices is virtual consultation, which was very useful during

the COVID-19 pandemi¢PHCC, 2021)

(FRQRPLFDOO\ bDanwdhdPYoduttUsiher¥ased greatly since 2Q00creasng

from 17.76 billion USD to 175.8 billion U3in 2019 (The World Bank, 2021Yhe main
cause of this increase is related to the expansion in oil and gas produrcports, Qatar

has hosted many eventsuch as the Asian games 20@6th a second hostintp occurin

2030. It hashosted a variety of handball, wrestling, basketball, tennis, table tennis and

football events, and will hoghe FIFA World Cupgn 2022.

EducationallyQatar hahosted 51 TEDx events (TED, 202k)hasalsohostededucational
initiatives such as WISBNorld Innovation Summit for Education), which discusses various
topics related to educatiprsuch as access and inclusion, early childhood, emerging
technologies anBdTech life skills and other§WISE, 2021) Qatar reached thidobal level
after a challengingeriod of development. The following sectiottetaik the history of

4 D W Bduchibrsystem
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2.3) TheHistory of Educationin Qatar

In the 1890s, education in Qatar was through what were knowuttabandmulla. Those
two words refer to the teachsaf thetime, who used to gather students at their houses or in
masjids (mosques) At that time, the existence @b suchschoolsis recadedin Ottoman
documents (AlAbdulla, 1998). Stuiés in these schoofsecused orthe Holy Quran, Islamic
Studies, Arabic language and poetry. The education system did not ehaqueget dealntil
the 1950swhenthe production of oibecame a spur for ahge In 1952and1953 the Amir

of Qatar at that time, Sheikh Ali Bin Abdulla Alhani, ordered four people to develop an
educational plan for the whole country {Abdulla, 1998). In 1954 there were two formal
schools, and after two yeaitsis hadincreaed tosix schools with 1089 students 1957,
theMinistry of Knowledggwhich wadaterrenamed th#&linistry of Education MoEd) was
founded with HH Sheikh Khalifa bin Hamad-Ahani as itgresidentBy 1964 there were

nineschools with 4346 studental¢Abdulla, 1998).

Another significant change in education took place between 1965 and 1972, when the
Ministry of Education developed its own curricula and education expanded to the secondary
level for both genders (AKobaisi, 1979). In thed970s, Qatabeganto develop its first
higher education institution, Qatar University, which was formally opened in 1977 (QU,

2020).

Education kept expanding until 2002,hen the governmenbfficially announced the
establishment othe Supreme Educational Council (SEC), which gradually replaced the
MoEd and took over itprojects(Brewer et al., 2007; SEC, 2002). The main chahgée
occurred after the establishmenttbé SEC was the reform of governnteschools. Tis
reform program started wifive schools. Its main feature was that each government school
was to be considered gmdependenschool fthat was commercially run by ifgincipal.

Instead of the MoEd controllingy F K Réxi@hNsgshrough heir finance teamthe school

11



principal receive DQ DQQXDO EXGJHW LQ WKH VFKRRQEvte® UL Y
to cover all costs (such as salaries, refurbisheyenilities andequipment) Eachprincipal
becameaesponsible for hisr her schoo curriculum before this had beerprovidedto all
government schooldy the MoEdfV FXUULFXOXP G HAndtReR Bipditentv. W |
reformthataffected assessment practices was dual examination, which thaastudents

sat twoexaminationdor all subgcts.The firstof theseexaminatios was provided by the
school and the second by the SE{wever, he SEC reveed to being the MEd and
thdependenschoolsfto pavernmentschoolsy in 2016 (see 2.6 below)The following

figure showsthefour main periodsn Qatarf ®ducatiomal development:

Early period 1t MoEd period SEC period 2"d MoEd period

»

1890s 1957 2002 2016
Figurel. Timelineshowing4dDWDUYV HGXFDWLRQDO GHYHORSPHQV

2.4) Educational Structure

The education system in Qatar has three main stages: Primary, Preparatory and Secondat
The Primary stage consists of six gradesg)L Students start at the agesof or severyears

old in GradeOne In Grade 6 studentare aroundl2 years old. The Preparatory stage
(equivalent to Lower Secondary or Middle School elsewhere) consists of three grades (7
9). Students stafrade 7 at the age of 13 years alttlby grade %re around5 years tl.

The Secondary stage (equivalent to High School or Upper Secondary elsewhere) consists c
three grades (1012). Students sta@rade 10 at the age of &@dby Grade 12areabout 18

years old.

All students follow the same curriculum unBlade 11, en they are given the option to

chooseone ofthree different paths: the scientific path, the literature and humanitieopath

12



the technological path. Across those paths there are three categories for the subjects taug!

shared subjects, mandatory patibjects and elective subjects.

The shared subjects are Islamic Studies, English Language, Physical Education and Soci:
Skills/Scientific Researct-or students oithe scientific paththe mandatory subjects are
Arabic language, Mathematics, ChemistBhysics and Biology; elective subjects are
Businessvlanagement, Information Technology, Visual AAsdhitecturelnteriorDesign)

and History/Geographyt-or students onhe literature and humanities patmandatory
subjects are Arabic Language, General Science, Geography, History and Genera
Mathematics Elective subjectsare Visual Arts, Business Management, Languages,
Mathematics (derivatives and integrations) and Information Techndfoggtudents othe
technological path, the mandatory subjects are Telecommunigadod Network
Technologies, Algorithms and Programming, Mathematics, Arabic Language and Physics
Elective subjectson this pathare Visual Arts, Business Management, Chemistry and

History/Geography (MoEd, 2019).

The governmerff 2030 Vision aimed to set goafsr different sectors in the country. The

following sectiondiscusseshis vision focusingprimarily on education.

ADWDUTV 9LVLRQ
In 2008 Sheikh Hamad Bin Khalifa AThaQL DQQRXQFHG WKH FRXQWU\Y
2030 (QNV 2030). QNV 203was structured accordinigthe four pillars of Human, Social,
Economic and Environmental Developmerih the words of the official QNV

documentation:

- Human developmenis thedevelopment of all its people to enable them to sustain
a prosperous society

13



- Social developments thedevelopment of a just and caring society based on high
moral standard, and capable of playing a significant role in the glabtalership for
development

- Economic developmentis the development of a competitive and diversified
economy capable of meeting the needs of, and securing a high standard of living for,
all its people for the present and for the future

- Environmental deMepment:is themanagement of the environment such that there
is harmony between economic growth, social development and environmental

protection.{GSDP, 2008).

An Educated Populatiofis one ofthethreecomponents athe Human Developmepillar.
Qatar aims to provide a worldass education system that equips its citizens thélskills
they needand allows them to reach their full potential. The system supports and encourages
research, creativity and innovation through an effective systefundingfor scientific

research (GSDP, 2008).

2.6) Investment in Educational Technology

Qatarhasinvesed considerably inlevelopng its educational system. The following tables
present the increase tinenumber of schools, teachers and studesgsarating gvernment
schools gov.) andindependent schoolen@.). Fromthe schooleats 2005/06 to 2014/15,
thereports wer@annuallygenerated by the SE€or the yars 2015/16 and 2016/Téports

wereannuallygeneratedby the MoEd

As shown n Table 1 below, the number of government schdmdgan todecreas in the
2006/07 academic yeafhis wasdue to the transformationinto independent schools
following the SECY ¥ducational plan. Byhe 2010/2011 academic year, all government
schoolshad becomédependent schooll.can be seem Table 1that the total number of

14



schools decreased in théghoolyear This occurred fotwo main reasonsfirst, some
government schoolsvere amalgamated tcreatea new independent school ia new
building, andsecond, some school buildings were demolishedtarskschools were closed
permanentlyln 2016/17 the SEC revetedto being the MoE@&ndall independent schools

also reverted to being governmeanhsols.

Tablel. Number of schools Qatar 20052017

Year # Gov. # Ind. Total
Schools Schools schools

2005/06 152 0 152
2006/07 138 52 190
2007/08 118 70 188
2008/09 93 85 178
2009/10 92 108 200
2010/11 0 170 170
2011/12 0 178 178
2012/13 0 178 178
2013/14 0 178 178
2014/15 0 179 179
2015/16 0 189 189
2016/17 193 0 193

Table 2 below highlights the number of teachers teaching in government schioicls
were transformethto independent schools and thesckto government schools as stated
above.The number of teachers incredsintil 2010/11whenit decreasedue tothemerging

and closuresf government schools.

15



Table2. Number of teacheiia Qatay 20052017

Year # Gov. # Ind. Total
Teachers Teachers  Teachers

2005/06 6,802 0 6,802
2006/07 6,747 2,657 9,404
2007/08 6,169 3,646 9,815
2008/09 4,975 4,506 9,481
2009/10 3,693 5,536 9,229
2010/11 0 8,942 8,942
2011/12 0 12,358 12,358
2012/13 0 12,130 12,130
2013/14 0 13,326 13,326
2014/15 0 13,728 13,728
2015/16 0 14,552 14,552
2016/17 14,888 0 14,888

Table 3 below showthe number oftudentsn the same school years.sémilar patternto
previous tables can be seen, with one differetmeenumber of studentkd not decreases
compared tdhe numbers afchools and teachestownin Tables 1 and 2.This is because
the SEC moved students affected by sclobmduresto the nearest schools to their homes.
This allowedstudentgo continue their learningithout disruption.

Table3. Number of studentim Qatay 20052017

Year # Gov. # Ind. Total
Students  Students  Students
2005/06 55,778 0 55,778

2006/07 48,834 29,019 77,853
2007/08 38,504 40,782 79,286
2008/09 30,493 49,900 80,393
2009/10 18,864 62,915 81,779
2010/11 0 85,863 85,863

2011/12 0 89,200 89,200
2012/13 0 96,720 96,720
2013/14 0 98,908 98,908
2014/15 0 102,241 102,241
2015/16 0 107,986 107,986
2016/17 113,532 0 113,532

16



The SEC (andater the MoEd) introdued varioustechnologies to support teaching and
learning practices. They equipped classrooms with projectors, provided teachers with
laptops, prepared computer laboratories and installed smartboards. 4Taht@vs the

increase in computer provisioo studens andschools.

Table4. Average computers per school and average students per cqrap0&e2017

Gov. Ind. Computers/ Computers/
Year Students/  Students/ Average Gov. School  Ind. School Average
Computer Computer

2005/06 12.8 0 - 27.2 0 -
2006/07 18.5 8.4 13.45 28.3 143 85.65
2007/08 12.6 9 10.8 39.3 150.1 94.7
2008/09 12 54 8.7 37 196.1 116.55
2009/10 9.5 6.2 7.85 38.8 207.1 122.95
2010/11 0 6.8 - 0 141.2 -
2011/12 0 7.3 - 0 151.4 -
2012/13 0 7 - 0 177.1 -
2013/14 0 4 - 0 253.4 -
2014/15 0 15 - 0 169.2 -
2015/16 0 11.2 - 0 172 -
2016/17 8.5 0 - 180 0 -

2.6.1)TheKnowledgeNet

The Qatari government established the Supreme Council of Information and Communication
Technology (ictQatar) in 2004vith the aim to develop a knowled¢pased society, and
equipgraduate students with the skills requiredrteetthe challengs ofworkplaces and
industry (AkJaber & Dutta, 2008; Karkouti, 2016). In 2083 School Knowledge Net (K

Net) was introduced bictQatarinto schoas, with eight schools participaig in the first
implementation phase. By 2008, the number of schools participatingniet Krojecthad
increased to 37 independent school\é&t was a threeway educational portal connecting

users wih resource§{MOTC, 2009).
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ictQatar worked closely with stakeholdéosaddress technical issues withNét, providing
individual training and workshops. As a way to encouragB el integration ictQatar
presented awards gightcategories fothe besK-Net integration byschools and teachers.
Along with the SEC, they gradually increagbd number of participating schools to cover

all of theindependent schools in the country by 2010 (Brewer et al., 2007; Karkouti, 2016;

MOTC, 2009).

2.6.2)TheLearning Management SystamQatar

With the continuous development of-Met by the SEC and ictQatar, the system was
reformed and reintroduced as the Learning Management System (LMS) in 2011. LMS
implementation in schools was executed in three stagesngtar the 2011/12 academic
year (Bader, 2012). The second phlsgan inthe first semesteor the 2012/13 academic
year (Bodor, 2012), and the third ainthl phasein whichthe LMS covered all independent
schools in Qatahegan irthe second semestaithe 2012/13 academic year (Atab, 2013;

Al-Sharq, 2013).

Teachers were trained the use of the LMS prior to its implementation. The SEC indicated
that theyhad trained 600 teachers prior to the second phase of implementation (Bodor,
2012). In addion, lead LMS teachers in schoolto were charged witimplementing LMS

provided irhouse training sessions for colleagues at the same school (Bader, 2012).

In support of the LMS project, the SEC announced the electronic schoolbag)(project
(Bodar, 2012; Karkouti, 2016), whereby all studergseiveda tablet devicéoaded withe-
books for all study modules. The SEC also created an online library tdadigatlibrary
and an online platform for materials callg@gcontentf{Lonn et al., 2011; Baat, 2012; A

Arab, 2013).
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In February 2013the first phase othe e-bag project was launchedith the aim that it
would be completedvithin three years (Bodor, 2012; SEC, 2013dwever, this goal was

not achieved and the distribution of théa&gs wasliscontinued Some of the reasons for
stopping this project were mentioneddryeschool principal in a press intervievhe stated

that the tablet devices hagen subject teechnical issues such as battery life, maintenance
cost and inappropriate use biudentdeading todamage (AlWatan, 2017). In 201 &he

MoEd mentioned in a press interview that theadreplaced ébags for each student with
tablet devices for schoolénstead of individual tablets, thgyovided each school with a
number of portald tablet devices and fixed computers in computer laboratories for students

to use ando beintegratel with the LMS (AFWatan, 2017).

In 2016 by a new Emiri decree, the MoEd wasestablished and the SEC abolishaakl

the MoEd took over alof WKH 6 (& TV UHYV S K&k, 2B16CAIM&dz&hY 208650
Karkouti, 201¢. LMS integration continued to be implemented, but with less public
attention due to this major change in the education sy3technical information regarding

theLMS and its glolal use are discussed in the following section.

2.7) ThelLearning Management System

The LMS is one of the most weéthown technologies adopted by educational organisations.
Its use has been reported in many studies, thooggtof thesestudieshave focused on
higher education organisations (Adzharuddin & Ling, 2013; Asiri et al., 20h2jy@Enova

& Voronina, 2014; Oliveira et al., 2016; Ouadoud et al., 208&)\eral, however, have
focused on K12 stages (Awang et al., 2011; De Smet et al., 2012; Nasser et al., 2011,

Yildirim et al., 2012).

19



2.7.1) What is an LMS?

An LMS is a type of teamology used to promote educational practices throuigarming

The LMS became very popular in the 2kentury (Spautry, 2021) E-learning in an
educational contexneans all forms of electronically supported or mediated learning and
teachindf(Al-Qahtini & Higgins, 2013; p. 221; Keengwe et al., 2014)le&ning is
sometimes referred to as online learnberause of itsise ofthe internet (AlQahtani &

Higgins, 2013; Sorgenfré& Smolnik, 2016; Turvey, 2010).

The LMS is a product of previous innowats that were developedertime and introduced
into the field beginning in thesarly 120s. Many current LMSfunctions weresimilar in
earlyteaching and learning practi¢esich ashe teaching machine used by Sidney L. Pressy
in the1920s thatitilised multiple choice questiond/hen using this machingusients could

not advance to the next question unless tadgctedhe correct answdAthmika, 2020)

In 1953, the first videairing of alecture was televised from théniversity of Haiston

USA (Athmika, 2020) One key inventionin 1960was PLATO Programmed Logic for
AutomaticTeachingOperatiors). This was a computebasedtraining program introduced

by Dr Donald Bitzerthatallowed learners to take control of their learnjdghmika, 2020)
Another feature of PLATO was the introduction of social and collaborative learning
communities through its networkisearners were able to chatth each othem dedicated
chat roomg(Athmika, 2020) PLATO was furtherdeveloped and useas an LMS more

recently (Watson & Watson, 2007)

In 2000 the first opesource LMS was introduced his wasnamed MOODLE (Modular

ObjectOriented Dynamic Learningnvironmenf. MOODLE wasa softwarepackagehat

learners couldlownloadonto their computersOne of its main features was panalised
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learning,wherdoy learners were able to chooseitheontent(Athmika, 2020) MOODLE

was followed byother LMSs such as WebCT and Blackbo@@dvus, 2013)

LMS continuedto develop and have includedh ancreasinglylarge variety of functions.
Currently,an LMS is specifically defined as an online interactive software technology used
to support learning and teaching practices in terms of planmvagerial distribution,
communication and performance evaluation (Adzharuddin & Ling, 20:Buahidi & Al-

Shihi, 2010; Asiri et al., 2012; De Smet et al., 2012; Ouadoud et al., 2018).

Planning in the LMS consists of developing strategies to achievis geahoney &
Cameron, 2008; Oliveira et al., 2016). Planning has many forms: teacregptan their
lessons and develop strategies to be u#ssly cancreate personal learning ptaand
strateges for individual students based on their performamreahey can create plarfer
specific groups of students (Oliveira et al., 2016; Yildirim et al., 20Edx. example, a
student could be doing very well in a subject, and to keep this student motivatethar

could create a motivation plan thantainsbonus challenging task§he ganningfunction

can also be used by other stakeholders, for example the school administration. School
administrations anuse the LMS to plammanageand organise specificaining courses and

online forum discussi@or meetings (Adzharuddin & Ling, 2013; Oliveira et al., 2016).

Via the LMS, electronic materialsanbe sharednoreeasily and quicklthanhardcopes.
The LMS also allows fothe sharingof various types ofmaterials such as documents, web
links, videos, audidiles and pictures (HotBozic et al., 2009; Kesim & Altinpulluk, 2013;
Lonn et al., 2011). Sharing materials supptmessharing and construct of knowledge
(Chen, 2008; Cobb & Bowers, 1999; Ouadceet al., 2018), and constructing knowledge is

one of the goals of learning (T&Noyes 2008;Nasser et al., 20)1The sharing feature
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of the LMS also supports differestiudentearning stylegSurjuno, 2011)tor example those

describedby Sarasin (299) in her VAK(Visual, Auditory, Kinaestheticdheory.

Communicating online through the LMS opens space for interebutside of school at
any place and any tinan a controlled online platforniothsynchronous and asynchronous
communicationare embled(Ouadoud et al, 2018). An online communication feature is
helpful for students and teachers, for example. Teaclrsiscuss items that were not
covered during the class oanopen a new discussion with students about the next topic.
Studentswho are shy, who might not have htw opportunity to ask questions duriag
class or who came up witmew questionsfter a class canse the LMS to communicate
with their teachers. One of the benefits of communicating online is that stideetsore
time to reflect on a question before answerMartin-Rodriguez et al., 2015). In the United
Kingdom, the government saw the importance of online communicatighning in the
Department of Education and Schoolsteategythat they expected Bools to provideccess

to online educational platfornier studentdy 2010 (Turvey, 2010).

Another benefit of online communication through the LMS is that it provides more
RSSRUWXQLWLHYV WR OLVWHQ WR VWXGHQWYV DQG
communication with parents through the LMS increaSd3 U Hn@k&cddh with the LMS,
making parents more likely to see the LMShaseficial (Blau & Hameiri, 20105tudents

also have the flexibility téearn in a on@n-one environment or collaboratiyen a group

with other students (Sorgenfr& Smolnik, 2016). Thus communication becomes more

effective with the use of the LMS (Busaidi & Al-Shihi, 2010).

Skill in online communication and collaboration askey work requirement in the 341
century (Wilson et al., 2015). Online communication through the LMS has many forms

including text, voice recordings and videos. Communicating through the LMS is not only
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for students and teachers; school administrations and parents can also use it (Davidovitch ¢

Yavich 2015; Nasser et al., 2011).

BWXGCHREYPGC WHDFKHUVY SHUIR WBILE feebrdey D X DME L R C
(Oliveira et al., 2016).7 H D F Knitetastifrs with the system can be accessedh®sschool
administration through electronic records loQins that can be generated using an
administrator account (De Smet et al., 2012; Nasser et al., 2011). Paeatsocfollow
WKHLU FKLOGUHWW PF BHWVYR Q @ DADKFHHL Us iR Khe QNESU(Hidagat, S U F
2018; Nasser, 2019; Nasser et al., 2011). Checking performanaceadingfeedback
LQIOXHQFHY VWXGHQWVY DFKLH9I5PLIMA hdve 'H2NedEGRriversN F K
to counteractsocial isolation through online learningspeially during the COVID-19
pandemi¢cwhen online learningpecame the mostidely usedeaching and learningethod

(Hanafie Das et al., 202Raza et al., 2021)

Globally, the LMS has been tested and used in many countries. The decision as to when t
adop and integratéhe system has been different from one country to anahdthe level
of integration has also varied. The following section presents some examples of LMS

integration in different countries.

2.7.2) Countriesnvesting in LMS

Many instarces ofLMS integrationhave beerbased on private organisational decisions.
However, there havalsobeen some case@swhich governmergtook the responsibility for
such an integration. Below are some examples of LMS integration across the globe

categorsed ly geographical locatian
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2.7.2.1)TheEasternWorld

In Hong Kong,Cheng and Yuen (20)&valuated.MS use in junior secondary schools.
They took a longitudinal approagtdistributingsurveysat intervals of three month3he

first survey wadlistributedat the beginning of the academic ydhe second survey after
three monthsand thdinal survey waglistributedsix months after the first. Their model was
based on TAM and Expectation Confirmation Model (E@xposedy Oliver (1980). The

DLP RI WKHLU UHVHDUFK ZDV WR XQGHUVWDQG,ad#/ XGH
their participants wer&,182 juniorsecondarystudents from 25 schools. All surveys were
administered by teachers in computer classrooms at their schools. Inggyestiese
researcherss RXQG WKDW SHUFHLYHG HDVH RI XVH ZDV QR
intentionsto use the LMS inthe first survey. However, ease of use becanweasingly
associated withntention and satisfaction in theecond and thiréduveys. The findings
regarding the effect qgierceived usefulness on intention and satisfaction were the opposite:
there was a strong effect in the first survey, but this dropffed the later surveys (Cheng

& Yuen, 2018). One of the limitatiorecknowledgedwas the targeted sampleecause the
participantswere junior secondarystudents, compared to adults, some bies/ have

occurreddue to relative differences in cognitive skills (Cheng & Yuen, 2018).

Research into the use of LB some countries lseevaluated updates, @gh the research

done in Indonesia by Hidayat (2018). He tested a new LMS system known as Quipperschoo
thataimed WR LPSURYH VWXGH Q WavsgniBrbighscHddNewel THell R® R J\
previousy used by thesstudents ha@ fixed design that did not allow teachers to make
PRGLILFDWLRQVY EDVHG RQ VWXGHQWVY QHHGYVY 7KH 4X
Quipper School Link, Quipper School Learn and Quipper School Create (Hidayat, 2018).
The system allowetstudergto interact online through reading, writing and ac¢esmline
materials. Theyauld alsoaccess their own artleir SHHUV Y SHUIRUPDQFHV

of Quipperschool is an adaptable curriculum for all stages from junior to senioHiniglyat
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(2018) found thaQuipperschool could be used to improve mastery of bicddggnior high
school level Thereweresome technical issues related to internet connections and device
availability, so he recommendedubt blended learning lepied to overcome those issues

(Hidayat, 2018).

Malaysia initiated Smart School Integrated Solutions (SBI$997 asSDUW RI WKH FF
2020 vision. The aim ofSSIS was to transform teaching and learning processes by
integrating technologies at school. The Malian government chose 90 schadoldegin

with based on their performance and locati®hose gmart schoolgdiffered in their
technological facilities from normal schools: they were better equipped with ICT
infrastructurethat promoted the use of Smathool Management Systems (SSMS). The
Malaysian governmergelieved that schools should be transformeble@ble tacope with

the new technological challenges (Ali et al., 2009; Thang et dl1l)2Bwang et al. (2011)
compared 25 smart schoelgh 25 mormal schools in terms of progress in using knowledge
management systems. They created a conceptual model that highlighted the influence o
culture, management and technology on the creation, capture, storage, application an
sharing of knowledge. Their gationnaire toohad five subsections: the importance of
managing knowledgdacilities and methods of managing knowledgeowledge sharing
barriers knowledge activitiesand contributing factors to managing knowledge. They found
that culture, managemeand technology all supported knowledge management. However,
they also were able to identify some barrigrsluding time constraints, workloads, sharing
behaviour and the ICT infrastructuii@wang et al., 2011; p. 279). One interesting finding
ZDV WKDW GHVSLWH VPDUW VFKRROVY H[WUD IXQGLQJ

was not foundo bea determinant of knowledge activities (Awang et al., 2011).

Oman recently introducehLM S into their education systeaiming to address issues with

the systemhrough a data driven approaftNasser, 2019). In 201@he Ministry of
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Educationin Omanrolled outan LMS covering allof WKH 6XOWDQ DWwhefV V
beginning, the LMS was uddor administrative purposes only. More recently sgstem
has started to include students and parents thedvariety of information available has

increasedsuch asnew accesst&/ WXGHQWVY DFKLHYHPHQWY 1DVVHI

Another study in Indonesia had aQLTXH IRFXV RQ VWXGHQWVY PRI
learning during the COVIEL9 pandemic.Hanafie Daset al. (2020) researched the
possibility of developing a sociocultural approach during the challenging pandemic period
through Moodle. This researchoto place at the University of Muhammadiyah Enrekang.
They gathered data through Moodle, observations, tests and documentation. They found the

students showed developments in their creativity with the use of Moodle as an LMS.

2.7.2.2)TheWesternworld

In Australia, Mahoney and Cameron (2008) investigatdtetheran LMS should be
integratedin schools. Due tathe fast technologicaldevelopment inthis area 2008
technologiesare nowoutdated when compared tmrrenttechnologies. However, tee
researcher@xaminedMOODLE as the LMS integrated tm schools a system thatlid
provide many of the functiongrovided by WRGD\V /06V VXFK DV PRQL
allowing online quizzesinduploading tutorials and PowerPoint presentations, in addition to
submitting assignments online (Mahoney & Cameron, 2008). Teachers participating in the
researchregardless ofheir literacyleveland LMS skills, found the LMS useftdr lesson
planning.As there were six teachers delivering the same course, only one oféwseled to

do eachlesson plan anthenshare it with the others, so sipay themtime to work on other
teachingrelated tasks (Mahoney & Cameron, 2008). There were some issues \nitidhe
usage of MOODLEfor example, planning and monitoring online discussioas time-
consuming. Some technical isswsooccurred while connecting MOODLE to the school

network, as the school administration aimed to have a single username andrgpdsswo

26



both systems. The claithat anLMS would benefit all schools was nabnclusively
supportedn their researchas there were many factors to be considered, makinguté®e

in a school a complex decision (Mahoney & Cameron, 2008).

In Belgium,an LMS is widely usedacross the countrygovering all regions. The Belgh
government finances the LMS system integration through GO! Nejwdrich isone of

three main educational networks in the region of Flanders. Each educational network is free
to crede its own curriculum (De Smet, 2015). De Smet et al. (2012) tested the instructional
use and acceptance of LMS by teachers in secondary stage schools in Belgium
differentiating between informational use and communicational use. Sewantychools

were willing to participate in the research, regudtin a total of 505 participating teachers.
Theresearcherfound that informational use took precedence over communicational use,
andthatfor teachers to use the LMS in an informational way, ease of ugevidsefulness
should be considere®é Smet et al., 2012). They also found that being innovative was not
necessarily enougto promptteachers to use the LMS for communication. Perceived ease
of use was found to be the strongest indicator of LMS acceptafite researchers
recommendethatschool managerg§¢ DNH LQWR DFFRXQW WKH LPSRU\
and performance perceptions and the directiagidect impact of internal ICT support on

LMS adoptionf[De Smet et al., 201p. 688).

In Canada, Stockless (2018) tested the acceptance of the LMS in a whod5,000
students and 2,400 teachers. At the time of the research, the LMS had been newly introduce
to the school less than a ydafore Stockless (2018predictedthat the LMSwould be
beneficial for k VWXGHQWYVY OHDU Quio be WerlelidiaKfar GigheH H Q
education students. The research used the famous TAM created by Davis (1989) to identify
factors that influence LMS acceptability by teachers, chebkthert HDFKHUV Y ,&7

influences their intentionsregarding LMS usage and whether ICT used by teachers
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influences their perception of the affordarcef LMS features. He found that the LMS
VXSSRUWYVY WHDFKHUVYT WHDBKQ® JWBEQ BpebivedHiodp HES $ U D
usefulness influence their intentions. However, he couldotirm WKDW WHDFKHU\
and their perceptianof the affordance R1 /06 IHDWXUHV ZHUH SUHGL
intentiors to use the LMS. &veralfactors weresuggestedathave affected the findingthe
optionality of LMS use for teachershe number of teachers trainedLMS use andthe
number of teachers who patrticipated in the research. In addition, the LMS had been relatively

recenly introduced into the school sgsh (Stockless, 2018).

Slovakia tested the use of an LMS called Claroline in the 2011/2012 academic year. The air
of this study ZDV WR HYDOXDWH é\ahd Gpin@s\isgharding®el systeh® F H
%DOiaRYLp .DURODPtN & O D3JoRaR lafgHagd) Gnd/iXiS 8eR U W
for teachers taise they can simply create an account with a password, log in and start using
it. Claroline is fast, easy to use and provides teachers with the opportunity to produce
interactive exerciseintended toattrect and promote studeflSOHDUQLQJ %DOii:
.DURODptN JRU H[DPSOH ZKHQ VWXGHQWYV FRPSO
recciveWKHLU UHVXOWY DQG IHHGEDFN LQVW Rsuwe®tool% D O
with both open and closeended questions to collect the data. They found that Claroline
LMS integration by primary stage students did poseany difficulties, andhat parents
were gradually accepting the @HDUQLQJ HQYLURQPHQW %DOIiaRYL
interesting finding was that pupils requested gest administered via the Clarolifie

%DOiIaRYLD .DURODpPtN S
2.7.3) Issuegffecting LMS Integration
The decision to integrate a technology is based on its benefits and the isapiredicted to

bring to the educatial system ando society, as described above. However, integrating

28



such technologies can be complex @andot always successfuhsthere are many factors

thatneedto be considered.

The literaturefeaturedsome criticsms ofthe berfits of LMS in educational institutions.
Some of these were design probleifise LMS was found to be designtdfocus more on
teachercentric approacheI KLV LVVXH ZDV UHIOHFWHG LQ WKH V\
the factthat most features inthe \VWHP ZHUH UXQ XQGHU DQ LQVWUX

2016; Alhazmi & Abdulrahman, 2012; Ottenbregftwich et al., 2010).

Some researchers reported thtatentsfoutcomes and achievemenlisl not improve after

the integration of the LMS and silar technologies (Alhazmi & Abdulrahman, 2Q14&!-
Qahtani & Higgins, 20121t was reported in some cases thatadministrative requirements

of the LMS wereoverloaded hindeing WHDFKHUV Y HG X F DoMtheRpdiet L Q \
(Alhazmi & Abdulrahman, 2012Awang et al., 2011; De Smet; 2Q16lence, the LMS was
typically not used to promote studecgntric approachas which students are expected to
construct knowledge. In some cases, the LMS was found to have a limitingogffeelf
directed learning, as materials and learning taskslamescribed (McLoughlin & Lee,
2010). It was also found that the LMS did not support informal stuckanttic learning
(Chen & Bryer, 2012)These authoreecommendedhe inclusion ofsocid media asatool

to encourage discussions and collaborations with clear agendas

In her personal reflectiol-Ali (2010) commens thatthe technology department at the
organisation she worked at refiHo encourage students and other stakeholdersedhe
e-learning system. The refusal was due to a reversal from the Public Authority of Applied
Education and Training (PAAET) of their initial agreement on implementation. Instead of

gradually expanding thelearning system, they wanted it to cover tieole organisation,
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without training teachers or students-{Ali, 2010). Such issues contribute the failure of

technological integrations.

The Bnguage used in LMShas also affectetheir successful useFor examplemany
participants have requestém have materials in Arabic rather than EngliSafar, 2012
6RPH FRXQWULHVY JRY &huh@redt @ Wibgr&tibg tecBagies into their
education systenbut in practice they mayot treat this as a high priority. As a result, school
principalsin these countries mapandon the idea of integratindgsarning into their schools

(Alfelaij, 2016).

2.8) Summary

This chapter has presented some backgraum@atar,the countrythatis the focus of this
research,ricludinggeneral information, educational history and development, educational
structure, 2030 Vision angkcenttechnological investment in the educational system with
the introduction of the LMS~ollowing this, arLMS was defined and the global use of LMS
was discussedith a focus on th&-12 level. Finally, severalissues thahave been shown

to affect the successful integration of the LMS were presented

The next chapter wilbrovidea deeper literature reviesggardng the factorghatinfluence
WHDFKHUYV n EldtoD t6LNRSXindegration It will also featurean examination of
relevanttheoretical backgroundelating to learning, human behaviour and technology

acceptance and integration.
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Chapter 3zLiterature Review
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3.1) Introduction

This chapter reviews the literatuom IDFWRUV LQIOXHQFLQ Jegarthig F K H
learning management system (LMS) integration in practice. The literature review is split into
four sectionsThe first sectiorexamines potential factors influencing LMS integration. This
section focuses on three maispectssubjective norrg attitudes and perceived behavioural
control. The second sectiaeviews literature related to learning theories and the integration

of the LMS. The three main theories examined are behaviourism, cognitivism and
constructivism.The third section reviews influential theoretical frameworks airaed
understanithg human behaviouand development, which are the basis for other theoretical
frameworks.The fourthsection coversechnology interventiosin education. Tl section
focuses on theoretical frameworttet have beedeveloped to understand user behaviour

regardingtechnoloy acceptance and integration.
3.2) FactorsinfluencingLMS Integration

Researchers have identifiathny factors influencing technology integratiargeneral and
LMS integration in particula(Abdul Hamid et al., 2020Adzharuddin & Ling, 2013; Al
Qahtani& Higgins, 2013;Ashrafi et al., 2020De Smet et al.,, 2012; Emelyanova &
Voronina, 2014; Nasser et al., 2Q00zkan et al., 2020ruen et al., 2019 Various methods
are used to categorigactors in the literature=or example, Nasser et al. (2011) exzadi
the factors affecting student usage of LMS in Qatar sclamulsategorisedhesefactors as
manipulative and nemanipulative.These researchers recruiteder 1,300 participantso
answerguestionnairg, andfollowed the questionnaires with student focus grohpsvever

they didnotinclude other important factors suakteachers, time and workload.

In their researcon WKH -XVXU /06 LQ WKH .LQJGRP RI 6DXGL $U

et al. (2012) uskinternal and external variables as the categ(@ess-igure2). The internal
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variables included three sudategories: attitudes towards the use of LMS, bedbfsute-
learning, and competence level in usitg LMS. External variables included externa
barriers and demographic factors. Their framework and categorisaiombased on a
combination of two theoretical frameworkhe Theory of Reasoned ActiomRA, Ajzen,
1991)and theTechnology Acceptance Metho@AM, Davis, 1989)in addition to some
recommendations from the literatyissiri et al., 2012) Both theories will be discussed in

the theoretical backgroursgction(section3.3).

Figure2. Jusur LMS utilisation framewortdsiri et al., 2012, p. 137).

Research by ABusaidi and AIShihi (2010)on the acceptance of the LMS was conducted

to create a theoretical framework for evaluating the acceptante bMS by instructors
(seeFigure 3). These researcherbased theiwork on the TAM (Davis, 1989) Three
categories of factors were identified: instructor factors, organisational factors and technology
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factors. All of these categories had a direct relatgpwith the TAM components perceived
usefulness (PU) and perceived ease of use (PEU), which wibtessed in detaih section
3.5. Their theoretical framework focused on the acceptantieedfMS by instructors and
did not include other factors, such as social fadiGlsen et al., 2014; Kriek & Stols, 2010)

and policieqAsiri et al., 2012; Nasseat al., 2011).

Figure3 ,QVWUXFWRUTV /06 @IFBusb®IMRDADPFhithi, R&RLG, Hb O6)see
appendix A fora better readable information

In this chapter, literature will be reviewed followitite categorisatiorsystem developelly

Chien et al. (2014)subjective norms, attitudeand perceived behavioural control.
Subjective norms include social factors, attitudes include factors related to the technology
integratedand perceived behavioural casitincludes factors related to the resources and of
personal control. Tése three categories athe determinants of intention introduced
originally by Taylor and Todd (1995) in thdrecomposed heory of PlannedBehaviour
(DTPB). The following sectiowill review the factors influencing LMS integration by
teachers.
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3.2.1) Subjective Norm Factors

Subjective norms fer to social relatioshipsthat affect teachers in terms of performing a
behaviouror approvingof it (Abdul Hamid et al., 20204ljaloud et al, 2019;Ashrafi et al.,
2020;Chien et al., 2014; Kriek & Stols, 2010; Trafimow, 200B)bjective normbave been
shownto be a significant determinant of behavioural intentidhdul Hamid et al., 2020;
Bond, 2019Tarhini et al., 2015). Taylor and Toddv '73% GHFRPSRVHG \
under subjective norms: peers and superidd& R DUH PHPEHUV RI D SF
environmentthat influence their decision makir{@hien et al., 2014). Asiri et al. (2012)
HPSKDVLVHG WKH LPSRUWavgéndssrRahdWwddial Bupplioct.\Chievi RtFal D (
(2014)examinedSHUFHLYHG VRFLDO SUHVVXUH DV DgWHWRU L
determine their behaviour according to TRAizen & Fishbein, 1977)These examples
demonstrate the importance of sbaansideratios, especially as education in schools

occurs in social environmenShieh, 2012)

In LMS, online communication is one social feature that enables teachers to communicate
with students, parents, administrators and colleagabdul Hamid et al., 2020 This
communication is open and not restricted to a place or timthey can communate
synchronously and asynchronousAbfleFMaksoud, 2018 Stakeholdersuch as policy
makers, school administration and paremtgpect expert use of all of the LMS
communication functionalities. These expectations put pressure on teachers when
integratirg the system (Adzharuddin & Ling, 2013; Nasser et al., 201 &pectatiors of
teachers themselvesirroundingthe LMS was found to influence thaisage Aljaloud et

al., 2019; Ashrafietal.,2020.ULHN DQG 6WROV L Q G LpedathbrsG W K
had a significant effect on the integration of technology by teachers. Chen et al. (2008) stated
WKDW SDUHQWVY H[SHF WdzhersBgardings ¥eal tSchindlvdy XiseHan® Q
instruction. This waslso found byAhmad and Hamad2020) ard in a studyof smart

schools in Malaysia (Awang et al., 2011).
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In addition tocommunication, the contributisrof parentso WKHLU FKLOGUHQTV
and to technology integratiorhave beendetermined to be a significant factor the
successful integration of an LMS and technology by teachetsQarmen RamireRueda

et al., 2021Ertmer et al., 2001; Keengwe et al., 20ZHu et al., 2018 Parents contribute

to teaching and learning presses in different ways. The inclusion of parents in planning
and designing student development plans has been found to be beneficial to student learnin
andto the successful integration of technology by teachBond, 2019;Yildirim et al.,
2014). Simiarly, Blau and Hameiri (2010) indicated that the involvement of parents
improves pedagogy and exchange armromote[s] interactiof(p. 245) Parents who
recognise the benedibf technologyfor their children{ arning tend to hae more positive
attitudes towards itslay-to-day integration Ahmad & Hamad, 2020fsuei & Hsu, 2019
Therefore, informing parents beforehand about the technology to be integrated atsschool
recommended tpromote their assistanedth theintegrationprocesqChien et al., 2014

Tsuei& Hsu 2019.

Parents and in particulartheir knowledge of and attitude to technology, have a strong
LQIOXHQFH RQ FKLOGUHQTV XV(BiariRhi &V &l.F ROQOR@KeI & IR U
Thiessen, 2003Hadad et al(2020) hghlighted V H Y Hbar&@n@ngustyle$to explain their
understanding of child development in relation to technology, a finding supporiduhiad
andHamad (2020) an@wanzen (2018)Parenting styleefers tothe patterns of parental
authority in relationto the child, which create the emotional context for the parieid
relationshipf(Hadad et aJ.2020, p. 3). Three parenting styles were identified based on
%DXPULQGTV S D U Ha@hbritafve, aMh&iRw@aR Jand permissive
(Baumrind, 191; Hadad et al., 2020;D Q L X a & Cau¥gn, 2021Macmull & Ashkenazi,
2019. A fourth style was added in 1983 by Maccddnyd Martin that they termedhe

uninvolvedf parenting style.Authoritarian parentsexpect blind obedience from their
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children, butdonot UHVSRQG WR WKHLU FKLO Gad HeelopoQrisekG VvV -V
esteem and social skil&A8 X WKRULWDWLYH VW\OH SDUHQWYV UHVS
have more warmth and suppdrtitthey also have high expectations; their childiemd to
developgood selesteem and social skills. Permissive parents have fewer rulesreand
warm and indulgentowards their children; their children tend to have some behavioural
problemsbut usually shovhigh seltesteem and good social skills (Baumrind, 1971; Hadad

et al., 2020; Macmull & Ashkenazi, 201%)ninvolved parents do ndtecomenvolvedin
WKHLU FKLOGUHQTV OLYHYVs, &t a@ iiliffexertdVWKKLHIIKU HH B HE ¢

needs; theichildren tend to be low achievers with weak social skills (Hadad et al., 2020).

The relationship betweerdhnology integration and parenting was researched by Hadad et
al. (2020)and AhmadandHamad (2019)who found that the resistance of sopaents

could be described based onithmerceived lack of acceptance. As detailedection3.5,

TAM (Davis, 1989)is a good indicator of technology acceptaraed is useful in
understanthg SDUHQWV Y UHVLVWDAMFWas fosndtB BeHNALUIEfIEIEnOt® \
explain resistance Rama Murthy and Mani (2013) introduced thg¢hree pillars of
technology resistancge D P Bri@ikblly based orthe ghree pillars of sustainability
(Purvis et al., 2019; WCED, 1987that includes social, environmental and economic
resistance. In technological educational researahfourth pillar was introduced
pedagogical resistan§@Hadad et al., 2020). Social resistanc€Jist ODWHG WR SDUH:
UHJDUGLQJ WKHLU FKL Graéss@ffiuatio &vidHddr@ert\(Bidth [SSLRuAY, U H
2015; Ebbeck et al., 2016). Environmental resistance is related to physical and health risk:
thatthe child may suffersuch as back pain, obesayndvisual impairment (Ebbeck et al.,
2016) or mental illhealth(Blau, et al. 2019). Economic resistance is related to pefents
capacityto pay for all related components of the technology to be, ursz#dding thenternet
connection technological devices, maintenance and accessories (Ebbeck et al., 2016).

Pedagogidaresistance iselated mostlyto parentsfand educatorfconcerns about students
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being distraced from learning(Hadad et al., 2020)For example, although technology
integration has various features that may enhance pedagogy, the lack of instructiona
strategiesmay sometimes cause a disconnection betvagechnologyfl sharacteristics and

the actualise of the technology studentgSung et al., 2016)For example, the use of some
mobile devices in the classroom might allow students to access social media and gaming
apps which affect their concentrationGourage, 2019 in Hadad et al., 2020; Green M.,

2019.

The involvement of parents in educational practice can take various. fBuiding a
community of practice isne usefubpproach that has been recommended in the literature.
A community of practice is a group of people sharing the same agenda and working togethe
in a sustained way to implemenatlagenda (X UL&L U % X QL Gtden k- 2018,
Hornby & Blackwell 2018;Laluvein, 2010). Unlike social network&hich focus on the
guantity of interactionsccommunities of practiceend tofocus on the quality of interactien

(Hornby & Blackwell 2018 aluvein, 2010).

In educatioal parentteacher commuriés of practice the studentor child isusuallyat the
centre. Parerteacher relationshiparebound to the existence of studeatsbothteachers

and parentK DYH FKLOGUHQYfV OHDURUQALDYV WKRLWdWDHRF
& Blackwell 2018) This common agenda may work as the domain to construct a community
of practice. A community of practice provides the opportunity to share ways of doing things,
understand and agree on what is best for w@mil§| \eéarning, construct knowledge and
enhance pedagogyirano & Rowe, 2016Hornby & Blackwell 2018;Laluvein, 2010).
However, there might be some challenfpgsa community of practicelhese might include
control, power, trust, expectati®and willingnesgo participat§Hornby & Blackwell 2018;

Malone, 2015)Power refers tone ability to force, control or influence others. This kind of
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power should be recogniseas itmayshape social interactisbetween the members of the
community of practiceExercising powerpositivelypromotes trust within relationships. The
presence of trust within the community of practieads tobetterquality interactios

(Roberts, 2000; Wathne et al., 199&Wwo other critical characteristics for a successful
community of pactice are active participation aftiH P E vilivgfiess to share knowledge

(Ardichvili et al., 20@).

Studentsareprimary LMSusers As with parents, there anaarious studentelated factors

that may affect LMS integratiofAbdul Hamid et al., 2020)Student experience using

LMSs canaffect LMS integration by teacherssQGDU $NoD\OU .ORED
2010) For examplestudent:eed tohave the necessary information technol@gy skills

to work with computers and log into the LMS (Adzinddin & Ling, 2013; Liu et al., 2010;
1DVVHU HW DO 6 W X Bighwasiesubfe @spécifRteaching Nnied® O V
teaching IT skillgBrowne, 2015)However, student®ay also bexperienced and have the
necessary skills to use the system bubtwohotivatedto do so (Keengwe et al., 2014; Selim,
2007). Emelyanova and Voronina (2014) stated that students sometimes have no desire t
work with the LMS because they are used to faodace teachingln such situations
teachershave been found tealue student learningver technology integrationApdul

Hamid et al., 2020Chien et al., 2014; Herb&isenmann et al., 2006; Wilkins, 2008).

However, students are inevitably goingniged toengage with LMSike software. One of
the aims of introducing LM&nto schools is to engage students with this kind of technology.
6WXGHQWVY HQJDJHPHQWthK DRevatltd{AbQul Garvd- t\av, RE0L Q

Aljaloud et al., 2019; Bond, 201@ndhas beenlefined as

the energy and effort that students employ within their learning community,

observable via any number of behavioural, cognitive or affective indicators across a
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continuum. It is shaped by range of structural and internal influences, including

activities aml the learning environmenBond & Bedenlier, 2019.2)

Typically, the more students are in control of their learning environment theengegjed

they are(Li et al., 2019; Ozkan et al., 2020; Swanzen, 2083)ident engagement with
technology was exgitly theorised by Boné&ndBedenlier (2019)who created a student
engagement framework that was based on the bioecological model of influence on studen
engagementThe framework wasriginally developedy Bronfenbrenner and colleagues
(1979) and updatkby Bond (2019andproposes thagngagement happens at four systemic

levels micro, meso, exo and macro

The microsystem is concerned with the studetitemselves and their immediate
environmentparents andtherfamily membersteachers, peers, curriculum, technology and
institution. 7/KH PHVRV\VWHP LV WKH VWXGHQW JRiswBrkdadd O D (
a connection betweethe microsystem andhe exosystem. The exosysteimcludesthe

V W X G ékentigfd\Viamily,their parentV fvorkplaces, school policy andthe national
curriculum. Thehighestlevel systems the macrosystepwhich includesculture, history,
economicsand broad technological developmerisiose factorsare very similar tothe
factors influencing teachersighlighting thecomplexty of engagenentwith the LMS and

the depgh of the interconnectionsbetween those factors and stakeholdefsiose
interconnections areot linear but actin a continuous circular relatiship (Bond &

Bedenlier, 2019).

Teacherstudent interaction islescribed in the literature ase of themostimportant factos
in student engagementhis interaction is not bound to single place or type of
communicationsuch as facéo-facein the classroomy can take various forms armtcur

through different medium&Vhenusing technology, the interaction cotiddke placghrough
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online texting, discussiomr videosand audio files The introduction of technology is
intendedto facilitate and promote sttdQW VT LQWHU D F W L RaQdVacHitadaK W K
productive relationshigAljaloud et al., 2019)On the LMS, those kinds of interaction
functions need to be taught to students, wislefgests that it is important to providielS
training sessiont students as well de teachers. One of threore seldondiscussed factors
in literatureis enjoyment. If students enjoy using the LMSs expectedhat the enjoyment
will be refleciedin their achievements and interactigAgaloud et al., 2019Hadadet al.,
2020;del Carmen RamireRuedaet al., 202). While mostresearchers haecused on
studentdinitial reactionto theLMS, Ashrafi et al. (2020) investigatéoefactors influencing
VWXGHQWYV fcdntihue HiSiNghe RIQS. WHeyfound that sW X G ht@wovig] were
affected by perceived enjoymemterceived usefulness and subjective nosumsh ashe

behaviour oteachers, parentmdclose friendgAshrafi et al., 2020).

The introduction of technology educations driven andnfluenced bypolicy (Bianchi et

al., 2020 Blackwell et al., 2014; Duggan, 201%Hence,policy is an additionalfactor
influencing the integration of LMSs by teachéfddul Hamid et al., 2020; Ozkan et al.,
2020), and i®ne of the factors affeag LMS integrationin Qataraccording to Nasser et al.
(2011). Bianchi et al. (2020) found thstrong WHFKQRORJLFDO SROLFLHYV
achievements the long run. In the UK, when the natioBapartment oEducation wanted

to introduce programming iatheir curriculum, they responded with the creation of policies
that focused on learning to code and the knowledge and skills necessary to use somputel
(Williamson et al., 2019). Blackwell et al. (20140 their researclon factors influencing

digital technology use in early childhood education, found $bandtechnological policy

KDG D GLUHFW SRVLWLYH HIIHFW RQ WHDFKHUVY WHEFK
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Converselyin some countriggolicymakershave nofocusedon improving pedagoglgut
instead on providing technalgical devices to schools (Muralidharan et al., 2019).
Livingstone (2012) argued that policies aim to achieve educational outcome improvements
using information communication technology (ICTather thamaiming toteach students

how to use technologi€gp. 11).1t has beeriound that the availability of technology
schoolsaloneis not enough foeffectivetechnology integratiordel Carmen RamireRueda

et al.,, 2021 Ertmer & OttenbreitLeftwich, 2010;Vongkulluksn et al., 2018)Asiri et al.

(2012) consideregdolicy a potential barrier to the successful integration of the Jusur system
in Saudi Arabia Policy enforces standards for the integration of LMS by teachers and
sometimes adds additional administrative work for teacherghwiverloads them and
consumes effort and teaching time (Awang et al., 2011). Some of the participantturayhe

by Chien et al. (2014) regarded policies as constraints to their successful use of teehnology
based assessmefne of the possible reasofts the differences between teachesdsen
evaluating policy as a factaould be a misconceptiomboutthe reasoror goalbehindthe
introduction of suchtechnological policiesTo avoid such misconceptisnthe school
administrationneedsto clearly expDLQ WKH VFKRROfV WHFKQRORJL
teachers tend to use th®S and similar technologies based on thpsrceivedbenefitsfor

theirteaching and learning experiences.

Schools vith a strong schoclevel vision regardingtechnology positively influence
WHDFKHUVY DWWLWXGHV W.RZ<AISEE pRe FHesaks)sRi@Rwith the W H .
underuse of technologyBlackwell et al., 2014 Ertmer et al., 2012; Somekh, 2008;
Vongkulluksn et al., 20181t is recommended thatthré FKRRO 1V W H FikeQHRRiedRR J\ Y
with parentgo promotebetter understanding and acceptamespecially when technology is

expected to be used at hofdel Carmen RamireRuedaet al., 2021).
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Another aspect of polcthat has beediscussed irthe literatureis that nternationalising
technology integration policies would nio¢ appropriatelue to the differences in context
between countriegTarhini et al., 2015). Different factors may belevant in different
countries, and the interactions betwdantors may also be distinct, meaning that each

country will have unigugolicy requirements.

3.2.2) Attitudes

Attitudesareconsidered toDI IlHFW WHDFKHUVY OLNHOLQ@kEYYas& R S
LMS integration(Ajzen, 1991) Attitudes arespecificallyrelated to the technology at hand.
ThePEUandPU RI D WHFKQRORJ\ DUH WZR FULWLFDO IDFWR
acceptance (Chesney, 2006; kial, 2010;Saeed & AbdinnouHelm, 2008; Tarhinet al,

2015) They arealsothe twodeterminants of th& AM created by Davis (1989). A further

review of the model and its components is presented in the later sections

Course and curriculum desigs apotential factonin the integration of LMSs by teachers
(Adzharuddin & Ling, 2013; Mdmieux et al., 2015). ABusaidi and AlShihi (2010)argued

that for successful LMS integration and acceptance,-tbaraing design should be aligned
with the department curriculum. Therefore, when designing materials for courses and
curricula, a balancéetween online and fade-face learning should be soudt -Qahtani

& Higgins, 2013) For example, in Malaysia, the curriculum has been updated to incorporate
morecontentand to account for new technology (Awang et al., 2011). However, successful
integration of technology into the curriculum is challenging, and teachers need to be assistet
when doing sdBitner & Bitner, 2002) They need to develop plans and select apjatgpr
applications that meet the curriculdminstructional needs and stud&hlarning needs
(Ertmer & Ottenbre#_eftwich, 2010) Technical and collegl support is critical for a

successful LMS integration and is directly relatedser behaviour.
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Couse and curriculum desigis not the same at all levels, and children in earlier years
interact differently with technologip children in later yearsThis difference should also be
considered when introducing LMSn schools (Chen, 2008; Livingstone, 20IMartin

Rodriguez et al., 2015; Yildirim et al., 2014).

Given all ofthe difficulties teachers might face when integrating the LMS into their teaching
practicesthe LMS should be reliable to use (Lonn et al., 2011). Loggerhetconnection

and othetechnical issues with the LMS disrgphe focus of teachershifting their attention
from learning activities to the difficultigkey areencounteng (Peng et al., 2009; Yildirim

et al., 2014). Additionally, unreliable systems pose a poterngladisecurity risk (Peng et

al., 2009).The aailability of technological tools is important for successful integration
(Chen, 2008; Marti¥Rodriguez et al., 2015; Smarkola, 2008). Nasser et al. (2011) and
Yildirim et al. (2014) stated thathe unavailability of technology is a barrieto LMS

integration.

3.2.3) Perceived Behavioural Control Factors

Behavioural ontrol factors affecan LQGLY L G X® &fW rdsdluf@dsHand personal
control over events. Thesmay eitherenhance or hindeS H R Sgerdeivéd control over
thar behaviour(Ajzen, 1991, 2001)Seltefficacy is one of therimary control factors
affecting the integration of LMS by teachers (Chien et al., 28f#arkola, 2008; Tarhini et
al., 2015) Sekefficacy, a conceptfirst introdueed by Bandura and associates in their
systematic research progracontributed to$ M | HQdEYstandingf perceived behavioural
control (Ajzen, 1991) Thetwo frameworks areompatible as seHlefficacy is goncerned
with judgments of how well one can exge courses of action required to deal with

prospective situationf{Bandura, 1982, p. 122The age of the teacher @ otherfactor
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mentioned in the literatur@ecker, 200Q)older teachers tend to resist LMS integration in
their traditional teachingrpctice (Nasser et al., 201Dlder teacherslso tend tdhavea

greater influence on policy (Nasser et al., 2011).

Experiencewith LMS integration isalsoa factor. The more experienced teachers are with
the LMS, the less time and effort it takes them to do a sk lack of experiencelearly
hinders the successful use of LM@ rowne, 2015) In their researclon LMS success,
Klobas and McGill (2010) fond that the time teachers spent using the LMS was affected by
their experience with the systerather than by other factorSimilarly, in research about
online learning communities, Liu et al. (2010) found that learners with prior experience in

using onine learning are more willing to participate in online learning communities.

However, experience is not acquired immediately. It takes time to develop, and time for
teachers is precious. As mentioned in the introduction, the LMS can save teachersttime, ye
teachers seem reluctant to use LMS due fear of losing timgBrowne, 2015; Dindar &
$NoD\OU. Awang et al. (2011) found that timeas one of the factors affecting
SDUWLFLSDQWVY LQWHJUDWLRQ RI NQRZO.HiBsdsduB QD J|
to the new policy and the effmquired to become used to the system gathexperience.

They indicated thahe problem for teachers bévinginsufficient time intheirdaily routines
remains unresolved (Awang et al., 2011). For example cpaatits in the work by Chien et

al. (2014) reported that time was an issue for thBonovercome this issue, they formed a
group of teachers in the department to collaborate in designing and implemanting
technologybased assessment. As result, thergpassible solutions to overcome the lack
of-time issue. Blau and Hameiri (2010) added that the more time spent using the LMS, the
more beneficial itis, which is consistent withthe experience factor mentioned earlier.
Thereforeteachers should be allowatbre time by the administration to develop their LMS

skills (Browne, 2015)
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Workload is another potential facttitat has beerepeatedly mentioned alosigetime in

WKH OLWHUDWXUH '+QGDU $NoD\OU KLJERQWWH B R
workloads are the more time they need (Awang et al., 2011; Nasser et al., 2011). Teachers
LQ &KHQ Y ¥tudy commented thathe workload for covering the curriculumas
already very heavytherefore, theyverehesitant to losetime allowing students to explore

the curriculum content with integrated technology.

Anotherfactor affecting LMS integration is training. Training refers to IT and LMS skills
training, as botlreimportantfor theintegraton of LMSsin teaching. IT skillare important

to enable users tose computers, laptops, or tablets to log into the LMS, while LMS skills
allow them to benefit from the functionalities within the system. Some researchers have
indicated that training is an external constraining factorBésaidi & Al-Shihi, 2010;
%URZQH '«QGDU $NoD\OU /ILYLQJVWRQH
teachers stated that training influenced their behavioural intsrticlerms ofclassroom
computer usage. However, teachers with limitedno training are found to integmat
technologylessinto their teaching practic@Becker, 200Q)Training should not be allocated

as a ongime workshop, athat formatis not very effective. Instead, teachers need to have

follow-up or refresher workshogiom time to timgLakkala & llomaki, 2015)

In their researchon LMS in Malaysian universities, Adzharuddin and Ling (2013)
recommendethattraining be provided to all teachers, students, and lecturers in addition to
providing an orcall support teanotsolve unexpected issues that might arise.eKmsgence

of a support teanhas alsobeenindicated in the literature as a factor influencing LMS
integration (Lonn et al., 2011; Smarkola, 2008). De Smet et al. (2012) stated that easy acces

to support woud inspire teachers and promote technology integration. Similarly, in their
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research on developing IGupported pedagogy in schools in Finlanakkala and llomaki
(2015) indicated that teachers should be provided with ICT support at school for everyday
classesParticipantsin this studyreflected that the best support in their ICT pedagmgye

from their more experienced colleagkakkala & Ilomaki, 2015)

Cost, financial support, and infrastructure are all important investment factors in preparing
a school setting for LMS integration (Chien et al., 2014; Livingstone, 2012; Nasser et al.,
2011; Tarling & Ng'ambi, 2016). The cost of technology is high, and not all technology is
fit for educational purposes. Mamyline higher educational institutes hevailed because

of the high costtheir lack of strategies, antheir poor decision makingAdzharuddin &

Ling, 2013)

On the other hand, the LMS is believed to eaaecosteffective elearning technology in

the long run, dugor exampleto less papensaggAl-Busaidi & Al-Shihi, 2010) Awang et

al. (2011)arguedthat, when choosing technology, cost should be weighed in relation to
expected educational benefigad infrastructure readinesd’he MalaysianMinistry of
Education invested in 90 particiggg schools in their smart schegroject,in which they
supplied computer software and components. The ICT infrastructure of those participating

schools enabled knowledge management integration (Awang et al., 2011).

3.3) Theoretical Background

Teachingand learning processes are not the same for all teadaefs individual teacher
has his or her own personal view and experiesfcithese processeBersonal views and
experiences are part of the study ofrfan behavioyahighly complexand widely disassed

subject. In thedxford Dictionary human behavious defined asthe way in which one act

or conducts oneself, especially towards otl§gtxford, 2018) It also meansthe way in
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which an animal or person behaves in response to a situation olustff@xford, 2018) In

the literaturehuman behaviouis defined as a physical process in the brain in response to
outside stimuliBagozzi, 2007; Mahoney & Cameron, 200Bpr example, peoplesually

tend to report a behaviour based oniraident for example, u e kicked the ball after
hearing the whistl§. A smallpartof the historyof anobservable behaviour is reported, but

there is much more to it.

Skinner (1953%tated that behaviour ia primary characteristic of living thinggp. 45) and
indicated that behaviour is influenced bgth theself and environmental variables. By
identifying the relationsipsbetween these factors and the behaviour, it is possible to control
the behaviour by controlling these independent factors (Aghwet al., 2004; Skinner,
1953). For example, in simple terms, the student behaviour of doing homearobe c
controlled by controlling theumber oimarks a piece ofiomeworkis worthand the deadline

for submissionln this way teaches areable to catrol student§pehaviour bymanipulating

influential factors.

One of the main goals for teachers is for student leariiimg LMS, as the name implids,
intendedfor learning. Therefore, it is important to review learning theories relatéueto
LMS. Learning has beewidely discussed in the literature (HeBozic et al., 2009;
Mahoney & Cameron, 2008; Ouadoud et al., 2008y theorists havelaimed todentify

the theoretical underpinningsf the learning process Schunk (2012) for example,
characteriseiluman learnings beinglue to g change in the rate, frequency of occurrence,
or form of behaviour or response, which occurs primarily as a function of environmental
factorsy Similarly, Ashworth et al. (2004dlefined learning athe productof @ change in
behaviour, with an emphasis on a connection between a stimulus and a r§$peresgued

that by understanding the learning behaviourbathteaches and students, policymakers
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and administrators N be able to better design and ieypent educational plans and achieve
their goals(Chen, 2008; Montrieux et al., 2015; Nasser et al., 2011; Tarling & Ng'ambi,
2016) The following section will review the mairelevantschools ofthought regarding

learning.

3.3.1Typesof Learning Theorig

Thereare five main schools of learning theories: behaviourism (Ashworth et al., 2004,
Ertmer & Newby, 2013; Harlow et al., 2007; Kozulin, 1986; Levin & Wadmany, 2006;
McLeod, 2018), cognitivism (Ashworth et al., 2004; Cobb & Bowers, 1999; Ertmer &
Newby, 2013; Greeno, 1989; TschanrAdioran & Hoy, 2001), constructivism and social
constructivism (Ashworth et al., 2004; Chen, 2008; Ertmer & Newby, 2013; Harlow et al.,
2007; HyslopMargison & Strobel, 2007; Keengwe et al., 2014; Levin & Wadmany, 2006;
McPhal, 2016; Peng et al., 2009; Simpson, 2002), social learning (Ashworth et al., 2004;
Bandura, 1977, 1991, 2002; Browne, 2015) and humanism (Ashworth et al., 2004; Broudy,
1973; David, 2015; Rogers, 1985). There is no universally agneedcategorisation fo
learning theories; however, in this research, the categorisatsd@msreated byAshworth

et al. (2004), Leonard (2002), and Merriam and Caffarella (18@Bpe followed when
describing critical learning theories. Thgsto assisin the comparisoand discussion of the
theories. It is not necessary to have each theory bound to one category. Some of them mig|
be present in more than one categloyexampleBurnerf W Q G 3L D J H WASkwOMiK H R U
et al., 2004; Leonard, 2002; Merriam @affarella, 1999) Three of the main schools of
learning are important to this resegrbehaviourism, cognitivism, and constructivism, as
they are the most common theories in LMS research {Bomic et al., 2009; Mahoney &

Cameron, 2008; Ouadoud et 2018).
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3.3.1.1)Behaviourism

Behaviourismwas initially proposedsathephilosophy of the science of human behaviour
(Skinner, 1974) It was first introduced by John B. Watson in 1913airwork titled
Psychology as the Behaviorist Views(Ashworth et al 2004, p. 4) He argued that
psychology should be redefined as the studjpelhaviour, which is where he was criticised
by other psychologists, as most of thérg.,Edward Titchener and William Jamesgre
focusing on gtudying mental processes imreental world of consciousne§slowever, at
this time, the view on behaviourism was differékinner, 1974)Due to the difficulties in
studying consciousness (a mental process), behaviourism gained more attentigoués it

be studied under scientifconditionsf{Ashworth et al., 2004, p. 6)

6NLQQHU GLVDJUHHG ZLWK VRPH RI th®MWtenaDdafs H[V
new-borninfant fwhere he claimed that he could take any healthy infantgamyert himf

to any discipline he wante(Bkinner, 1974) For example, other external factors that are
EH\RQG RQHYV FRQWURO VXFK DV SROLWLFVshagnG VR

RQHYV E HIkDNeL, BIXA)

Behaviourist Fablet defined learning ps acquisition of new behaviour or modification of
existing behaviour due to a stimulfi®uadoud et al., 2018, p. 2%ehaviourism or
behavioural theories explain learnitigough the observation of environmental factors. In a
classroom, students learn through observing their teacher or other external facttaisoln

to the LMS, the behaviourist approach to learnirn®e seen in online multiplehoice
guestions, wher students are stimulated by the questions to answer and obtain immediate
feedback on their answers (H@ozic et al., 2009). This helps studelgarn through trial

and error, as learning is an incremental process {Bomc et al., 2009; Ouadoud et,al.

2018).
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This behavioural change is criticisadbang only superficial, as it fails to providedeep
understanding of other facto(®uadoud et al., 2018Btudents might obtain the correct
answer, but do not actually understand why it is the correswem It excludes internal
factors, such as beliefs, emotions, and thoy@nraham, 2017; Schunk, 201Zpraham
(2017) indicated that Skinner focused more on describing the observed environmental
influence on behaviour than on explaining the inner thinkimgcessrelated to his
experimens on rats.Others also argue thhthaviourists neglect the influence of internal
factors (Harlow et al., 2007); however, Skinner (1974) mentioned that it is not true, as he
discussed the importance of internal factorggegnal stimulationgrising inside the body

and havingan important part ifbehaviour (p. 241). Behaviourists did not focus on internal
factors when explaining learning, not because tirag not important but because thegre

not observabl¢Schunk,2012)

7KH LQFUHDVLQJ FULWLTXH RI EHKDYLRXULVPYV +DUO
(Ashworth et al.,, 2004) led to the introduction of another learning theory known as
cognitivism. The following section reviews the theafycognitivismand its definition of

learning.

3.3.1.2 Cognitivism

In contrast tdehaviourism, cognitivism accounts for internal factors (Ashworth et al., 2004;
Hoic-Bozic et al, 2009; Ouadoud et al., 2018). Cogngitheories explain learning terms

of three important process First,a learner acquires knowledge through areml source
Second, the learneecognises and stores this knowledge in memory structiredly, the
learnerprocesses thknowledgeand uses ito understand and solve problems (Ashworth et
al., 2004; Chisanu et al., 2012; Ouadoud et al., 2018; 8cB0h2). Learning here is defined

as an internal mental phenomenon that results from what others do and say (Ertmer &
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Newby, 2013; HoieBozic et al., 2009), and the focus is on how learqerceive, interpret,

store and memorize informatidfHoic-Bozic et al., 2009, p. 20).

Thistheory has parallels withMS use as teachers present and manage information through
the system, and students interact with information, interpret it, store it, and use it for problem
solving when needed (HoeBozic et al., 209). This approach allows teachers to target
individual learning differences among students.( learning styles) by uploading
information in differentformats such as text, audio, and video mater{@siadoud et al.,

2018).

However, constructivists dg the assumptions of this thinking, statinsteadhat there is
evidence that thinking takes plage situations, and that cognitions are largely constructed
by individuals as a function of their experience in these situafi@thunk, 2012, p. 230)
In addition, learning is not guaranteed through ws@llictured materialalone as there are
other factors, sucasmotivation,thathave a critical role in influencing learnii@uadoud

et al., 2018). This leads to the next school of learning theooestractivism.

3.3.1.3 Constructivism and Social Constructivism

Constructivism is another philosophy of learning behaviBauning et al., 2004; Harlow et

al., 2007 Schunk, 2012; Simpson, 2002)n constructivism, learners construct their
understanding actively based on their experiences and existing knowledge structures (Cher
2008; Cobb & Bowers, 1999; HeBozic et al., 2009; Peng et al., 2008), which a
knowledge structure ighe networkof relationships the teacher establishes among reading
and reading instruction concefRoehler et al., 1988, p. 15%)earnersare expected to be
active and construct knowledge for themselves internally. Hemoiyidual people

construct knowledge thé true for themselves but not necessarily for otheris i$tdue to
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their personal beliefs arteviousexperiences (Chen, 2008; Cobb & Bowers, 1999; Teo
Chai et al. 2008); thus, it could be argued that knowledge is personapgmaduct of our

cogntive actf[Simpson, 2002, p. 348)

In terms of educational technology integration, constructivismtéraded to behe most
relevantlearning theory due to its emphasisstudenicentred approachédmineh & Asl,

2015 Ozkanet al., 202). Becker and Ratz (2001, cited inLevin & Wadmany, 2006, p.

158 found that computer usage by teachers in practice is related to constructivist views.
Similarly, Ouadoud et al. (2018) highlighted that L&1Support more studefentric

approaches.

For example, in consictivist approaches, teachers tend to design tfesrning activities
to engage students in active probteolving genuine inquirf{Chen, 2008, p. 68in which
students tend to ask questions and express and debate viepberis2008)In LMS, this

is reflected in discussion boards that emphasise online communication and collaboration.

However, in some of the literature, researchers ighecificallyto sodal constructivism

rather than constructivisnm their discussion of learning theories related to technology
integration (Levin & Wadmany, 2006; McPhail, 2016; Ouadoud et al., 2018; Peng et al.,
2009). In social constructivism, knowledge is construateani active sociocultural setting
rather than individudy (Amineh & Asl, 2015; Levin & Wadmany, 2006)Social
FRQVWUXFWLYLVP LV PRVWO\ LQIOXHQFE@InEA 8QASIR WV N
2015; HyslopMargison & Strobel, 2007) however, both consictivism and social
FRQVWUXFWLYLVP DJUHH RQ WKH OHDUQHUYV DFWL?

(Hyslop-Margison & Strobel, 2007; McPhail, 2016)
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Piaget] V DQG 9\JRvaMdek Weer & Yasnitsky, 2011; Vygotsky, 1986)
psychological theories are good examples of constructiveoriesthat haveinfluenced

educational technology research. They are reviewed in the following sections.

3.3.2 Examples of Learning Theories

3. BLDIJHWYV 7KHRU\ RI &RJQLWLYH "HYHORSPHQW
OnH RI WKH PRVW LQIOXHQWLDO WKHRULHV LQ HGXFDYV
developmen{Geary, 1995)which wasproposedL Q SLDIJHWYV WKHRU\ L
cognitivig, social learning, andonstructivi$ schools of learning the@s (Ashworth et al.,

2004) However, it is discussed in the literature as part of constructi(@eary, 1995;
Karpov & Haywood, 1998; McLeod, 2018piaget argued that cognition develops in a
process that occurs due to interaction with #mvironment and biological maturation
(McLeod, 2018) ZKHUH OHDUQHUV DUH YLHZHG DV uDFWL?
knowledge for themselve&Geary, 1995) Biological maturation in generaéfers tothe
growth from childhood to adolescen(®eunen etal., 2006) however, Piaget focused on

intellectual growth in children as theage(Ginsburg & Opper, 1979; McLeod, 2018)

According to Piaget, KLOGUHQYV LQWHOOHFWXDO JURZWK RFF;
sensorimotor stage (birth tavo yearsold). ,Q WKLV V W DddHondg-dfd spdantdriecuy V
and they are trying to understand the wdfinsburg & Opper, 1979By the end of this
stage, children have attained enough cognitive development to proceed to the next stage. Tt
pre-operational age {wo to sevenyears old) is where they develop the ability to imagine
the future and build on the pd§&insburg & Opper, 1979Next, in the concrete operational
stage gevento 11 years old), they show significant growth, especglhgn thattheyspend
considerable timén schoolat this age Their language and basic skills develop quickly

alongsidetheir physical and social interaction experiences. Tdwyelopreversibility in
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thinking, and they shift from the dominance of perceptions in theiitig towards having
their own experiencd&insburg & Opper, 1979Finally, in the formal operation stage (11+
years old), children improve their thinking and reasoning capabilities (Ginsburg & Opper,

1979; McLeod, 2018).

SLDIJHWYV WKHRUint¢ D@ ntalH e@mnantddtbGical maturation, physical
environment experience, social environment experience, and equilibf@tbank, 2012)

The physical environment experience is th& L Dt@r§dtion with the environment through
physical means, ugh as touching. The social environment experience is RteL O G |V
interaction with people within the environmefarming different kinds of relationships.
Equilibration is g biological drive to produce an optimal degree of adaptation between

cognitive stuctures and the environmefibuncan, 1995, p. 461)

For a learner to adapt to the world and reach equilibration, the learner must go through twc
important processes identified by PiagetiCook (1952): assimilation and accommodation
(Ginsburg & Opper1979; McLeod, 2018)Assimilation is fitting external reality to the
existing cognitive structurwhile accommodation igghanging internal structure to provide
consistency with the external realfffschunk, 2012, p. 236for exampleimagine thatwo
brothers are watchingn Olympic running competitiomn which the gap between the first
runner and the second runneicanstant The older brother, who is 23 years old, asks the
\RXQJHU EURWKHU ZWRichdhe o\ HEWUJIM RR@Q IDVWHU"Y 7Kt
EURWKHU DQVZHUMWEHRADKN HLKN WVUXQ@ QUHHRIQWY +RZHYHU
running at the same speed due to the unchanging distance between them. If the older broth
tells his younger brother that he is wgorit will create a conflict for the younger brother.

The younger brother believes that the first runner is faster, but the new information means

hehs tUHFHLYHG FRQIOLFW L QSchiii2012R1@ Potrgan BDaihe s X W
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resolve this issuesing assimilation or accommodation. He can assimilate the reality and
believe that his older brother is testing him or that the first runner was running faster but
now they are at the same speed. Alternatively, he can accommodate by believing his olde
brother without understanding why, or he can change his belief syStemnk, 2012jo

reflect the idedhat all runners witltanunchanging distandeetween them are runningthe

same speed. Hence, people assimilate reality and accommodate structures.

PIDJHW VWDWHG WKDW WKH FRQVWUXFWLRQ RI FRIQLW
intellectual developmeriGeary, 1995; McLeod, 2018jle regarded external environmental
factors as secondary influences that dissrtBHUVRQTV V\VWaH®&adRg t& &K H P |
equilibration(Geary, 1995)A schema isa cohesive, repeatable action sequence processing
component actions that are tightly interconnected and governed by a core nfdiamet

& Cook, 1952, p. 7). In other words, it is the basic takstructure that organises information

and knowledge (Ertmer & Newby, 2013; McLeod, 2018his is also referred to an

organised pattern of behavioi@insburg & Opper, 1979)

(YHQ WKRXJK 3LDJHW IRFXVHG R QaspikgL OSthebrQifd G H
underpinning®f his theory ismportantin gaininga better understandirgg the concepts of
learning and development, aftite theory is useful foleachers in their teachimqgractice
+RZHYHU 3LDJHW(Y{V WKHR U\hBslbéeRitiQdath\bly Wthier Geledrndmer S P |
(Matusov & Hayes, 2000; Siegler, 199iyho arguethat children may not demonstrate
3LDJHWYV VWDJHV RI FRIQLWLYH GHYHORSPHQW DW W
such as exposure felevant stimuli « Q RW U H Qrbatibh @ priar®@rdiviedge or using

ineffective means to retrieve informatifischunk, 2012, p. 239)
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SLDIJHWYV WKHRU\ Rl FRdJdoR bhWihdvitluaBgtcy bib@drcalPve® Wi
development and maturatigpuncan, 1995; Geary, 1993} did not consider social and
otherexternal factors to be of the same importance. Other reseafGeany, 1995)nsisted

on the importance of cultural influena®d FKLOGUHQYV FRJQLWLYH JL
FKLOGUHQYV PDWKHP DW linkebhatioDay<an e f ¢ direc@/ Wl eGced Iidy U
the curriculum in each natiofGeary, 1995)Hence, the influences of cultural aather
external factors are of the same importance as biological maturdyguotsky, who
introduced the sociocultural theorgonsidered the external sociocultural wokey in

deriving psychological processes of mutual interpretafi@ancan, 1995)

3. I\JRWVN\TV 6RFLRFXOWXUDO 7KHRU\

9\JR WYV N\ {WwadpipbBed inany decades;dgawever, it was natvidely known until

his bookThought and Languageas translatetb English in 1962and published by MIT
Presgvan der Veer & Yasnitsky, 2011; Vygotsky, 1986P\JRWV N\TV VRFLRFXO
XQOLNH 3LDIJHWITV WKHRU\ al & frdyhsatlodukuré briétatiorR S P H
(Duncan, 1995; Karpov & Haywood, 1998; Matusov & Hayes, 200@yotsky argued that
learning and development cannot be dissociftaa their context{Duncan, 1995)This

means thathe school buildings far more than just a physical structureislalsoa place of
sociocultural interaction that promotes learning. @eedler (2009)stated, as learners

interact with the world, the meanisgf concepts change.

Human development is subject to three key elements identified by Vygotskytetaetion
of interpersonal, culturahistorical and individual facto&chunk, 2012)Social interaction
with people in the environmengtimulates [the] developmental procésteading to
cognitive growth(Schunk, 2012, p. 242)t is argued thatraditional teaching does not

usuallylead to useful interaction, as informatiorseen as beingansferredrom teacher to
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studentIn contrast, interactive collaborative teachingrigued to benore useful for student
development and construction aidwledge(Matusov & Hayes, 2000) 9\JRWVN\TV W
is thereforecategorisedas constructivis, as itpromotes more studesentred practices
(Duncan, 1995; Karpov & Haywood, 1998; Chen, 208)r Vygotsky, he individual
element is morespecifically relaed to students with disabilitiefie mentios that the
characteristics that students inherit produce different learning trajectories from other

students without disabilitigSchunk, 2012; Vygotsky, 1986)

9\JRWVN\TV VR F L mast@oKey te@res vediatiBriand th&one of Proximal
Development{Karpov & Haywood, 1998; Kozulin, 1986Mediaton takes place through
psychological tools, such as language, signs and symbols, whickthieelparner with
communication and other psychological processach as learning, designing and searching
(Karpov & Haywood, 1998; Livingstone, 201#ence, cognitivelevelopmenis influenced

by psychological tool§Bruning et al., 2004)

7R GHWHUPLQH D OHDUQHUTV LeyaMiraCHEalhEr\taK 2&arh@itey H O
the appropriate instructional conditions, Vygotsky introducedctiveept of theZzone of
Proximal DevelopmentThis is defined asthe distance between the actual developmental
level as determined by independent problem solving aniéwieé of potential development

as determined through problem solving under adult guidance or in collaboration with more

capable peer§Vygotsky, 1978cited inPuntambekar & Hubsche2005, p. 2)

Many researcherge.g., Bruning et al., 2004Puntambekar & Hubscher, 2005; Ryba &
Brown, 2000) havéighlighted howteachers work with students on a difficult task that the
student could not solve alone, sharndfural toolghatresult in cognitive change. Similarly,

one feature othe LMS is thatteachers can work with students individually through the
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system platform Teachers can target the Zone of Proximal Developrogniploading
specific materialaimed ata certain intellectual level SURPSWLQJ VWXGHQWYV

that newlevel (Ouadod et al., 2018).

However, not all studentsehavein the same way because students construct knowledge
based on their understanding and experience in the cgRtextambekar & Hubscher, 2005;
Ryba & Brown, 200Q0) Learning is not always a gradual accuriola of knowledge;

sometimes it happens sudtie(Schunk, 2012)

Therehave beerseveral attempts to help students acquire cognitive mediators through the
social environment. These include instructional scaffolding (Bruning et al., 2004; Chen,
2008; Kim e al., 2013; Puntambekar & Hubscher, 2005), reciprocal teaching (Greeno, 1989;
Karpov & Haywood, 1998; Ratner et al., 2002), and apprenticeship (Ertmer & Newby, 2013;

Levin & Wadmany, 2006; Radziszewska & Rogof, 1991).

This section has reviewesbme examigs ofinfluential theoriesin psychological research
and specificallyin educational research. The following sections re\pesviousattempts to

understand behaviour through theoretical frameworks.

3.4) Theoretical Behavioural Frameworks

To understand teacher behaviour, it is important to review the literagaedingoeliefs as
these are key in the formation of attitugésizharuddin & Ling, 2013; Ajzen, 1991; Ajzen
& Fishbein, 1977; Anderson & Maninger, 2007; Asiri et al., 2012; Bemdi991, 2002;
Chen, 2008; Davis, 1989; Fishbein & Ajzen, 1975). Researchers have recommaérued

on teacher$beliefs in orderto understand their behaviour (Chien et al., 2014; De Smet et
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al., 2012; Pajares, 1992). Other researchers have assurmiedligfa are the beptedictors

of decision making (Bagozzi, 2007; Bandura, 1991; Ertmer & Ottenbeétitvich, 2010).

%HOLHIV DUH DFTXLUHG WkdtéR Keliif s Xowheld, t8eHodrgdR @fidg t@ L |
explain surrounding situations througtpacts of the belief&eliefs that are acquired earlier

in life and incorporated to basicbelief structure are more difficult to change than newer
beliefs(Pajares, 1992; Tarling & Ng'ambi, 2016)vertime, acquired beliefs become more
rigid and fixedwithin the belief system, evahose that i@ based on incorrect information.
Theserigid beliefsoften donot changevhen challenged with scientifically proven findings
(Ertmer & Ottenbre#_eftwich, 2010; Pajares, 1992). Raths (20fi)k the positiorthat it

is hopelesstryto FKDQJH D W H §(Erkiet&QfteBbied efithiich, 2010, p. 275).

However all beliefs are noequallyrigid. Three assumptiorssemade by Rokeacftited in
Pajares1992, p. 318in his analysis of belief$irst, the intensity and power of beliefs differ.
Second, beliefs vary aloragcentratperipheral dimensiarnThird, the more central a belief

is, the moreesistanit is tochange.

Fishbein and Ajzen (1975, p. 131) definedidfe as the subjective probability of a relation
between the object of the belief and some other object, value, concept or fiileote
Luan & Sing 2008). Fishbein and Ajzen (197dijferentiated betweetwo types of beliefs:
descriptive and inferdial beliefs. Descriptive beliefs are formed through diesgteriences

such as seeing or feelingor example, seeing an orange that has an orange gtolour
Inferential beliefs are more conflictingnd consist ofndirect relationkips betweenthe
objectsof beliefs. For example, a teacher who dasgative viewof technology and positive
views of collaborative work who is asked about how technology could assist in marking

quizzes would probably express a negative view and say it would be a waste tineneir
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and effort. However, technology could provide an autocorrect function, suckhat MS,
based onwwr HLGHU TV QRWLRQV FRQFHUQLQY FD

(Fishbein & Ajzen, 1975, pp. 14B44).

In conclusion, beliefarea critical component of attitudewhich inform human intention.
Fishbein and Ajzen (1975) illustrated that in thEweory of Reasoned ActiomRA). This
framework consistof two main determinants of behaviour. The following sections review
their TRA framework and its development into thieeory of Planned BehavioufB) by
Ajzen in 1985 (Ajzen, 1991). Both theoretical frameworks were ased basis for later

frameworks, such as TAM and DTPB.

3.4.1TheTheory of Reasoned Action

The TRAprovides a useful framework for conceptualising thoughtful, systematic, rational
behaviour(Legris et al., 2003; Shimp & Kavas, 1984; Teaan & Sing 2008). The theory

uses attitudes and subjective norms to predict intentions and uses intentionsidb pred
behaviour (De Smet et al., 2012; McCoy et al., 2005; Sheppard et al., 1988). Intention has
been regarded as a central factor thg@ptures the motivational factors that influence

behaviourf[Ajzen, 1991, Lai, 2017).

Figure4. Theory of reasoned actighegris, Ingham, & Collerette, 2003, p. 192)
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Attitude is the degree to which a person has a favourable or unfavourable evaluation or
appraisal of the behaviour in questfifiAjzen, 1991,p. 18§ 6XEMHFWLYH QRUF

perFHLYHG VRFLDO SUHVVXUH WR SHUIRUP RU QRW WR ¢

Beliefs have an indirect relatiship with behavioural intentiog) in that theyrepresent the
opinions and information held by an individual towards a certain object (Fishbein & Ajzen,
1975). ¥ KHUHIRUH WKH ZKROH RI LQGLYLGXDOYV EHOLHI
ZKLFK GHWHUPLQH WKH LQGLY L Gtvia@d perfoigivgHaQc/taiR Q V

task(Asiri et al, 2012, p. 130).

The TRA was used b$himp and Kavas (1984, p. 79#) a study aiming to determine
consumer intention to use coupons by focusing on taitudes and perceptions of whether
important otlers « think should or should not expend the effort to clip, save and use
coupons] Sheppard et al1988) found the frameworko be useful when investigating
behaviour They alsadecommendd theinclusion of some factors that the framework did not
accountfor due to its generality, such as goal intention (the theoretical framework focused
on behaviour rather than goealg., faking a diet pilfrather thanjosing weight{Sheppard

et al, 1988, p. 326)Onelimitation indicated by Ajzen waglealing withbehaviours over
which people have incomplete volitional contffd991, p. 181). He also indicated that other
research has shown thpther predictors may have to be added to the tH§Ajyen, 2001,

p. 48). Therefore, Ajzen (1985) developed a theofefiGamework that included an
additional component to the initial framework. The next section will revieveltisorated

framework.
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3.4.2 Theory of Planned Behaviour

The TPBwas introduced by Ajzen in 1985 (1991). He added an extra component to the
original TRA, perceived behavioural control (Ajzen, 1991). He stated piie@iple act in
accordance with their intention and perceptions of control over the beh§Aman, 2001

p. 43). Intention is influenced by three elemeti® from the TRA, attitude and subjective
norms, andthe third element perceived behavioural control (Ajzen, 200Perceived
behavioural control hasoth direct and indirect effeston behaviour. Thendirecteffect is

via intention, wherby perceived behavioural control affeatéention which then affects
behaviouMadden et al., 1992This is pased on the assumption that perceived behavioural
control have motivational implications for behaviouraéntionsf{Madden et al., 1992As
Ajzen (1991, p. 1813tated,u te@ions are assumed to capture the motivational factors that

influenceYa behaviour.

Figure5 belowpresentshe relationshipbetweerelements of the TPB\jzen (1991, p. 188)
defined perceived behavioural control fge perceived ease or difficulty of performing the
behaviour and it is assumed to reflect past experience as well as anticipate impediments an
obstacleq] The relative importancef these determinants is expected tary across

behaviours and situations (Ajzen, 1991).

Figure5. TheTheory of PlannedBehaviour (Ajzen, 1991, p.182)
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Perceived behavioural contnsla significant predictor of intention, as Ajzen and Madden
(1986) showedby controlling attitude and subjective norms in the TPB. In termstioé
prediction of targeted behaviour, it is argued to be better than TRA (Madden et al., 1992).
This is more evidnt when volitional control is violated by the behaviour (Madden et al.,

1992).

Research by Bandura et al. (198)nd WKDW EHKDYLRXU LV VWURQJO\
confidence in their abiltto perform the behavioAjzen, 1991; Madden et al., 199 This
confidence inR Q H 1 \tapabifies is known as sedfficacy,a termintroduced by Bandura
%DQGX{HD M- WHOKDG KLJKO\ FRQVWUXFWHG $M]t
behavioural control. Ajzeff\D Q G % D Qiiialdds$ @rg \compatibleas selefficacy is
poncerned with judgments of how well one can execute courses of action required to dea

with prospective situatiorf§Bandura, 1982, p. 122).

$ S HU y&fQrfhahce depends to some degree ommativational factors, such as skill,
reVRXUFHV PRQH\ DQG WLPH $M]HQ $V hiooFer D S
behaviour can be represented. If a person has the required resources and opportunities, a
intend[s] to perform the behaviour, he/she should succeed in doffi(é\jgen, 1991, p.

182)

Self-efficacy beliefs add tthenon PRWLYDWLRQDO IDFWRUV LQIOXHQI
by affecting their preparation for an activity, performing the activity, and their thought
patterns and emotional reactions (Bandura, 1982, 1991). As explained earlier, behaviour is
a function ofbelief. Ajzen (1991) statettiatbehaviour is a function of salient beliefs. Salient
beliefs are the predominant deternmtsaof behaviour (Ajzen, 1991). Treearethree kinds

of beliefs: behavioural beliefs, normative beliefs and control beliefs (Aj288.1).
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1RUPDWLYH EHOLHIV Dabéut BheHeichporapipeoienilD agpiowe or
disapproe of a particular behaviour (Ajzen, 1991; Trafimow, 2008). For example, how
students engage with LMSmight reflect the approval or disapprovahat teahers feel
towardsthe LMS. Normative beliefs are considered determinants of subjective norms
(Ajzen, 1991). fhe beliefs influencing subjective norm were normative beliefs about
colleagues, learners, the principal and par§hisek & Stols, 2010, p. 445Control beliefs
DUH WKH LQGLYLGXDOYfYV EHOLHIV DERXW UHVRheUFHYV
perceived control over the behaviour (Ajzen, 1991, 2001). An illustration of hopatte

of thistheoretical frameworkonnects in the figure klow.

Normative | Subjective

Beliefs Norms
Behawoural —>1 Attitude —>{ Intention L1 Behaviour
Beliefs
- - ’;
Perceived -7
Cor_ltrol —>1 Behavioural [
Beliefs
Control

Figure6. Detaik of the Theory ofPlannedBehaviour(Taylor & Todd, 1995, p. 146)

The theory has been used to support and explain findings in many studig§ifen, 1991;

Davis & Venkatesh, 1996; Taylor & Todd, 1995; Venkatesh et al., 2003). An extensive list
of its applicéionsacross different domains can be found in the work by Ajzen (2001, p. 44).
However, the static explanatory nature of the thdwy beercriticised in the literature
because itGRHVQIW KHOS WR XQGHUVWDQG WKH HYLGHQF
future naturg[Sniehotta et al., 2014, p. 2). The limited predictive validity of the theory has

been the main focus of criticism (Sniehotta et al., 2014).
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Onekey domain that has been extensively influenced by the TRA and TPB is technology
usage. Resedrers €.g.,Davis, 1989; Davis & Venkatesh, 1996; Taylor & Todd, 1995)
havedrawn upon these theoriesdreate theoretical behavioural frameworks that focus on
technology acceptance and usage. One of the most applied theoretical frameworks is th
Technolgy Acceptance Mode(TAM), which was created by Davis (1989avis
introduced the elements Berceived Usefulneg®U) andPerceived Ease of USEEU) as
GHWHUPLQDQWY RI XVHUVY WHFKQR O R&Weus EeEHEIND Q FH

related theagtical behavioural frameworks.

3.5) TechnologyRelated Theoretical Behavioural Frameworks

3.5.1 Technology Acceptance Model

The TAM investigateshe relationships between usage, beliefs, and attitudes (Davis, 1989).
The TAM can be used tgexplain how user§beliefs and intentions influence their
technology us&(Chien et al., 2014, p. 199%o0r example, Hermans et al. (2008, p. 1506)
statedthat WHDFKHUVY EHOLHIV DERXWpWighHlidabt datétbifaktliQ J S
explaining why teachers adopt computers in the classfpbimey found that constructivist
teacher beliefs are a strong predictor of technology use in the classroom aratithanal
teacher beliefs tend tfaave a negative impact on integrafeethnology in the classroom
(Hermans et al., 2008, p. 1506)owever, the TAM is less general thdre TRA andthe

TPB, as itneglecs the elements of subjective norms and perceletdhvioural control. Tib

is due to its focus on the relationship between Wdfgliefs andheir intentiors to accept

and use technologythe two main determinants of technology acceptance, as mentioned
earlier, are PEU and PU. The PEU is the dedoeshich the user believes that the
technology is easy to use (Davis, 1989). The PU is the depndech the user believes that

the technology will be useful (Davis, 1989).
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When people considamnintegrated technology to be useful and easy to use, theytde
develop positive attitudes towards it QGDU  $ N o D.\Théke two factortherefore
have aclearinfluence on behavioural intention. Behavioural intention determines actual
behaviourin this casg@echnologyuse(Chien et al., 2014; Davis, 198M).the literature, the
degree oimportancefor PEU and PUn predicing behavioural intention differs. Chesney
(2006) found that PEU did not have a significant effect on user intenticontrast Saeed
and AbdinnowHelm (2008)foundthat, although PEU had a significant effect on intention,
it was not the strongest factdfet other researchefsundthat PEU was the most significant
factorin influencing intention (Chang & Tung, 2008; Peng et al., 20B®)seems tdave

a more consistemffect on behavioural intention. Davis (1988 examplefound that PU

has astronger correlation with behavioural intention than PEU (Tarhini et al., 2015). Similar
results were found by other researchers (Chang & Tung, 2008t kiy 2010). Users tend

to use technology mainly due to its functions (Davis, 1989)with PEU, the degree of
significance differs for PU. Sometimes, it is the mo#tiential factor (Liu et al., 2010), and
sometimes it is not the most influel factor (Saeed & AbdinnouHelm, 2008) The

following is an illustration of the framework model.

Perceived
Usefulness
Intention to 5 Usage_
Use Behaviour
Perceived
Ease of Use

Figure7. TechnologyAcceptancéModel (Kriek & Stols, 2010, p. 442)

Research has shown ththe TAM is one of the most influential models explaining user
acceptance of technology «Q G D U $ N o D)\ ®hhs gaineaonsiderablattention

due to its inclusion of psychological interactobetween the user and the technology
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'«QGDU  $NoD)\Gher research has also emphasised the importance of PEU and
PU as critical factorf_egris et al., 2003)-or example, Ngai et al. (200donducted research
in seven universities in Hong Kong and found that student attitudes towards using
technology were mostrondy affected by the factors PEU and PU. Teoan & Sing(2008)
similarly conducted research in Malaysia and Singapore andl fthat the same factors,
PEU and PU, were the most significant determinants of intentions for technology usage.
Hence, it is clear whynany instrument developertargetthese factors in their attitude
surveys (Teo & Noyes, 2008). Adzharuddin and Ling (20d8nd that, to successfully

utiliseanLMS, it is alsoimportant to know whether the teacher and students accept it.

Even though th&AM hashigh acceptance and usage across different fields of research,
there are some criticisms about its theoreticalticbution. For example, does noffully

explain technology usage and integrat{Bagozzi, 2007; Benbasat & Barki, 2007; Straub

Jr. & BurtonJones, 2007)Tarhini et al. (2015) mentioned thiée TAM neglects other
important factors that might affect technology acceptance and integiatituding social,
individual, and organisational factor®ther researchers argued thédie to tlose same
factors, TAMis not sufficiently comprehensivéChienet al, 2014 Smarkola, 2008; Taylor

& Todd, 1995) The theory has also beeriticised for showing bias wheappliedin a cross
cultural context (McCoy et al.,, 2005; Straub et al., 1997). Therefore, researchers have
attempted to extend the model to cottlesse limitations. The following section reviews

some of tlese extensions.

3.5.2 Extensions of the Technology Acceptance Model
Therehave beemseveral attempt® extend the TAMandaddress itéimitations. Depending
RQ WKH UHVHDUFKH ¥JafdaddddRo¥ modifidstioiard bh&ddoRhe original

model. Theoriginal creator of the TAMilso extended the modeal corjunctionwith other
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researchers. First, TAM 2 was introduced by Venkatesh and Davis in 2080eVision
included the previously mgected elemenbf subjective norms (ABusaidi & Al-Shihi,

2010; De Smet et al., 2012). Second, Venkatesh et al. (2003) introduced the unified theory
of acceptance and use of technology, which included four key determaraifisur key
moderatorgBagozz, 2007; Lai, 2017)Third, TAM 3 was proposed by Venkatesh and Bala

in 2008(Lai, 2017, p. 21)They added two groups of components related to PEU: anchor

and adjustmentLai, 2017)

Anotherextension(Tarhini et al, 2015), included four additional factors to capture what the
original model could not capture. ™efactors were social norms, quality of walife,
computer sekefficacy, and facilitating condition# similar approach was attempted in the
Kingdom of Sadi Arabia (Asiri et al., 2012)As mentioned earlier, Saudi Arabia has

LMS system integrated into their higher educatiostitutions This system is known as
Jusur, and it is used by both teachers and students in Saudi universities. Asiri et &l. (2012
focused on creating a theoretical framewttrkt described thiactors influencing the use of

the Jusur system. Their theoretical framework coextbthe TRA and TAMand added
recommendations from previous research on their specific Jusur system (Akjr2ét.2).
AnotherrelevantTAM extension is the Decomposed Theory of Planned Beha(bLiPB)

created by Taylor and Todd (1995).

3.5.3TheDecomposed Theory of Planned Behaviour

Another extensiomnd revision othe TAM (Taylor & Todd, 1995xombined he TPB and

TAM for a more comprehensive understandaoigechnology use with the inclusion of
various factors grouped under subjective norms, attitudes and perceived behavioural control
(Chien et al., 2014; Smarkola, 2008hese three groups represerd three salient beliefs

PHQWLRQHG LQ $M]ndagh&itie beliefs, Béh@vioural beliefs and control beliefs
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(Smarkola, 2008)Redefining these groups for clarity, normative beliefs are bediabsit
whether important people desire the person to perform a behaviour (Chien et al., 2014
Taylor & Todd, 1995).This is decomposed into two components: peer influence and
supervisor ifluence(Smarkola, 2008; Taylor & Todd, 199%}ontrol beliefs are defined as

a reflection of perceptions of internal and external constraints on behaf{daylor &

Todd, 1995) This group of beliefs idecomposethto selfefficacy, technologyfacilitating
conditions, and resourdacilitating conditions (Chien et al., 2014; Smarkola, 2008; Taylor

& Todd, 1995). Finally, behavioural beliefs are defined ghe favourableness or
unfavourableness towards performing a behavdliaylor & Todd, 1995) This is

decomposethto the components of TAM, PEU, and PU (Chien et al., 2014).

Figure8. Decomposedheory ofPlannedBehaviour (Chien et al., 2014, p. 200).

All of the theoretical frameworkdescribed in this sectiomave helpedo showthe way
forward in the field by identifying related factors influencing the behaviour of teachers
towards LMS integration and proposing theoretical frameworks for analysing the data. Thus,
DTPB was chosen due to its detailed inclusion of influeni@otprs, suclassocial influence

and control factors, whichestfacilitate our understandingR | S H Riflatidluvaround
technology integration and acceptaii€aylor & Todd, 1995)
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3.6) Summary

This chapterhasreviewed the literaturen IDFWRUV LQIOXHQFLQJ WHDFKF
into their practice. Therare a number different categorisatiosystems in the literature

each structured accordingttee researchefgims and questiontlltimately,the DTPB was
selected as the main analytical framework for the sflidig. choice was based on the pnove
SRZHU RI WKH IUDPHZRUN LQ DQDO\VWLQJ GHWDLOHG
integration. Tle threecategoriesn the DTPB aresubjective norrs, attitudes andperceived

behavioural control.

In thesubjective normsategory social factorsre taken into consideration, such as pressure
from parentand VW XGHQWYVY VWDNHKR O G H U Wi atifuies EMEDY L R Q
technologyrelated factes are identified from other research in addition to what is proposed

in the foundationatheoretical frameworksfor examplePEU and PU. Othemportant
factors are course and curriculum design in LEJSthe systeny Veliability and the
availability of technologiesThe third categoryincludes perceived behavioural control,
individualspeliefs about resourceand personal controllable factorshatmay enhance or
hinder perceived control over the behavimuch aself HITLFDF\ WHDFKHUVY D.
training, time and workload. All of #se factors hee differentlevels of influencan the
literature which is probably partlglue to the different research settiragsl the associated

variations intechnologyculture and participants.

Finally, a review of related learning theories and theoretical framewoalsprsented in
order to relate behaviour towards LMS integration back to its theoretical basis. The
development of theoretical frameworks leadingh®DTPB was reviewed to illustrate how

the DTPB was created and why was it chosen as a guide for this research.
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3.7)Gaps intheLiterature

Mostof the research on LMS integration has been conductatiigher education context
with limited studiesexamiring the K-12 context (Asiri et al, 2012; Emelyanova &
Voronina, 2014; Klobas & McGill, 2010; Loret al, 2011).It has also been recommended
thatresearchnto LMS usage behaviour, acceptance and integrdt@nonducted in more
countries and setting¥enteret al.,2012) Such technologyrelated studietend to be more
popular inwesterrthan easternountriesunderscoringhe needor more empirical research
in eastern countries (Tarhini et al., 2085din new cultural settings (McCost al, 2005).
In addition,in most previous worki.MS integrationoccurredat the school levedndwas
voluntarily chosen by school administratiofe.g., Hidayat 2018 StocKess 2018)
However,in Qatar it is compulsorgn a national level. Thisheds lighton how teachers

interact with the LMS in such settings.

More specifically,it has been recommended thia¢ factors identifiedn the literature be
included in future reearchon LMS integration in addition tothe exploration ofnew
potentially influentialfactors(Blau & Hameiri, 2010; De Smedt al, 2012; Nasseet al,

2011; Yildirim et al, 2014) Based o thar specific researcbn K-Net in Qatay Nasseret

al. (2011)madeseveral recommendationscludingto conduct a followup study aftethree

to four yearswhen the project was more establishEaey also recommended that further
external factors be includeduch as curriculum, language barriersnegal structural
FKDQJHV DQG WHDFKH UN4fsaN ¢t RIH(2D0RIG0 ZpRdifibhlystigyested
thatteacherde includedin future researchas theirresearch focused on students oy

far asl am awaretherehas been neesearclpublishedregardingschoolteacher§ DFFH S W D (

and usef theLMS in Qatarto date

This studyaims tocontributeto our understanding of the broader field of usage behayiour

and morespecificallyto theuse ofspecific elearning systems (LMS) by exploring factors
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influencing teacherf_LMS practices irthesecondary school context in Qatéhe research
guestions for the study are as follows
X :KDW DUH WKH IDFWRUYV L QI O&garQriglit@ dedvakioD Bfkhe U V
Learning Management System in secondary schools in Qatar?
x +RZ GR WKHVH IDFWRUV DIIHFW WHD F KknHéla¥dh &/ HD F
Learning Management Systantegratior?
X Which factorsare most important W HDFKHUVY VXFFHVVIXO LQWH
Management System {Qatarsecondary schools?
o Does tle importance of thesiactorsdiffer between different groupsFdr
example, between afeandfemaleteachersscience teacheedteachers of
other suljects younger and older teachers, less experiencadd more

experiencedeacherg
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Chapter 4xMethodology
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4.1) Introduction

In this chapter, the theory and rationale behind the chosen methodotapscribedTable

5 highlights the main elements thfis research approach.

Table5. The research approach

Research Philosophy Method
Mixed methods Exploratory sequential design
Interviews

Semistructured interviews
Conveniece sampling
- Analysis thematicanalysis)

Qualitative phase

Survey
Onlinequestionnaire
Probabilityclustersampling
- Analysis factor analysismeans, frequencies)

Quantitative phase

This chapteropenswith the research philosophillustrating how it guides the research
approach and methodologit then detailsthe methods chosefor data collection and
analysis starting with the qualitative phaseh@seOne)andproceedingo the quantitative

phase PhaseTwo).

4.2) Research Philosophy

A research philosophgrovides aguidefor the research plan. It is defined by beliefs about
how data should be collectéol measuréhe phenomenon of interest and how it should be
analysed and presented (May & Williams, 200®)research philosophizasthree main
components: ontologepistemology and methodology. Ontology represents how reality is
perceivedy the authonncludingtheir beliefs about reality. Epistemology is concenvét

the nature of knowledgancluding how and where it can be leath@nd transferred.
Methodology is the theoretical approach to conducting research; it guides researchers in th:
research design and data collection process. The specific means cseduct research are

called methods (Abdulrehman & Alharthi, 2016; Cre#y2014; Kivunja & Kuyini, 2017)
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7KH FRPELQDWLRQ RI D UHVHDUFKHUYY RQWRORJLFDC
called a paradigm (Abdulrehman & Alharthi, 2016)e3é&two elements guide the author in
choosing the appropriate research philbgofGuba & Lincoln, 1994)Hence, a research

philosophy can be described by the research paradigm.

Figure 9 (the research onion)ntroduced by Saundest al. (2019, p 130) illustrates a
breakdown of the UH V H D WchdicedUr] Vayers. philosophy, approach to theory
development, methodological choice, strategies, time horizorfiaaltly techniques and
procedurs. Eachof thesdayersis detailed in the following section&lthoughthe research
onionwas introduced for the business figlds alsousefulfor modelling thephilosophical
underpinning of educational researchhematic analysis, which is utilised haseOne of
this researchis notspecificallyincludedin the modebut could be added to the strategies

layer. (An explanaion of thematic analysis is provided in secti#5.1.3)

Figure9. Theresearctonion (Saunders et al2019, p 130)
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Many scholars have favourgdantitative researamndpositivis approacheéDenzin, 2010;
Feilzer,2010; Guba & Lincoln, 1994; Teddlie & Tashakkori, 200@hile others have
favouredqualitative researchndconstructivism (Asiri et al., 2012; Denzin, 2010; Feilzer,
2010; Ottenbreit_eftwich et al., 2010; Teddlie & Tashakkori, 2009). However praetce

of mixing methodswithin onestudywas not widely recognised by researchamsil more
recently Some researchers claimed that qualitative and quantitative research methidds c

not be combined due to the differencés their ontological, epistemologt and
methodological components (Guba & Lincoln, 1994). One of the main debates was the issue
of paradigmmethod fitf{Migiro & Magangi, 2011, p. 3758). More recently, mixed methods
research has bememore recognised and accepted, and both transforenatist pragmatic
paradigms were adopted as its underpinning philosophies (Creswell, 2014; Denzin, 2010;

Teddlie & Tashakkori, 2009).

This research usesmixed methods approach underpinnedalpyagmatic philosophy. The
reason behind #choiceof the pragnaticand not the transformative paradigm is that in the
transformative paradigm the focus is on social justice and mir@ldyed topicssuch as
feminism and discrimination (Creswell & Creswell, 2018; Kivunja & Kuyini, 2017). This

research focuses oedchers in government schools and the use bMS.

Charles Sanders Peirce is considered the founder of pragnmaaigimg produced its seminal
writings in the1870s Other famous pragmatists John Dewey and William Jaates
contributed to th@opularisatiorof the philosophy (Saunders et al., 2016; Suter & Cornier,
2013). Pragmatist philosophy is naiosely bound to particular ontological and
epistemological beliefsit focuses on the research questions and consithers the
determinng factarsin the research philosophy (Denzin, 2010; Teddlie & Tashakkori, 2009).

Pragmatismaccepts, philosophically, the assumption that there are singular and multiple
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realities. It focuses orgolving practical problems in the real wofidreilzer, 2010, p.8).
Pragmatism considers knowledge to be both constructed and based on the reality a persc
experiences and lives in (Morgan, 2007; SharBaker, 2015). Thus, thresearcheis freed

from theimposed constratrof choosing betweepositivismor constructivisn (Doyleet al,
2009).Pragmatismacceptghe mixing of both qualitative and quantitative approaches and
does not favour one approach over another (Creswell. 2014; Morgan, 200al)ouBiyng

mixed approaches, pragmatism supports both objective and subjeictquiries in

attempting to produce knowledge (Clarke & Visser, 2019; ShaBaduer, 2015).

4.3) Methodology

Methodologyconstituteghe theoretical approach and ptagardingresearctprocedures. It
includes boththe broad assumptions of the reseaackl the getailed methods of data
collection and analysi§Creswell, 2014, p.3). The following sections will detail more about
each of the choices and procedures followed in conducting this resealetiingresearch

design, design strategy and methofisampling, data collection and data analysis.

As this research adapa pragmatic philosophy, its methodology is also referred to as a
pragmatic methodology (Clarke & Visser, 2018his means that theesearcher haghe
opportunity to utilise a rangef strategies to answer the research quesfi(@srke &
Visser, 2019, p. 455). However,ighphilosophy comesvith some pitfalls and incorrect
decisionscanmade byresearchers/hen they are not equipped wahfficientknowledge.
Before starting tavork with thisstrategy, it is important to have foundational knowledye

the available strategie¥his giveghe researchex better understanding of whistrategyto

use and for whagburpose(Maguire & Delahunt, 2017)nappropriate decisions might lead

to incomplete oirrelevantanswers to the research questions (Clarke & Braun, 2013). The

following sections will explain theeasoningbehind the choices taken
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4.3.1) Research Design

This research followan exploratorysequential design in data collection and analyass
descriled by Creswell(2014). This designncludestwo phases of data collection and
analysis This studystarts with qualitative data collection and analysisich is used tbuild

theinstrumentor the quantitative data collecti@nd analysis phase

The rationale behind the choice of research design is clearer when related to the researc
guestions.Based onthe literature review, its clear thatthe context setting and LMS
influencing factorsvary in terms of criteria and significance. Therefore, an exploratory
sequential mixedP HWKRGV GHVLJQ ZDV FKRVHQ WR H[SORUH
behaviourregardingLMS integration inQatarsecondary school§.he research questions

are restate below:

X :KDW DUH WKH IDFWRUV L QI OegHarQriglih@ int¥gidtomof thée) V
Learning Management System in secondary schools in Qatar?
x +RZ GR WKHVH IDFWRUV DIIHFW WHD F KknHéla¥dh &/ HD F
Learning Management Systantegratior?
X Which factorsare most important WHDFKHUVY VXFFHVVIXO LQWH
Management System {Qatarsecondary schools?
o Does the importance of these factors differ between different grobps? (
example, between ate and femal&eachersscience teachers atehchers of
other subjects, youmg and older teachers, less experienced and more

experienced teacheys

To answer liese questions, it ismportantto gain an indepth understandingf the
phenomenon and explomefluential factorsbased onWKH SDUWLFLSDQWe/{ H]

factors can then be measured and further explored quantitativelg Vaither population.
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4.31.1) Mixed Methods Design

Mixed methods researdtithe use of qualitative and quantitative methods instndy. The

two methodscomplement each other and allow a better understanding of the phenomenon
under examination(Creswell, 2014; Migiro & Magangi2011). Mixing methodsallows
researchers to benefit frofd D F K P HSfelKdRHS §nd minimists weaknesses. It includes
diverse sources of data that can provideaderinsightinto the phenomenon undstudy.

This type of researcalvorks with small and large samplasdincludes both opeended and
closeended questions. However, one of the challenges is the complexity of using two
methods includingthe time needed toollect andfully explore thefirst dataset analyse it

and tlenrepeat the process for another data set

The different possible combinations ofethods have been categorised follows
convergent parallel mixed methg@xplanatory sequential methg@sploratory sequential
methods and transformative mixed mett®dCreswell, 2014). In the chosen exploratory
sequential mixed methodology, thesearchefirst uses a qualitative research method to
understand the phenomenon from the particip§pdent of view, thenanaly®sthe data
using codes and themes to build ttems and scales to be used for the survey instrument in
the quantitative research method ph&s#h sets ofresults are integrated in the discussion

of the research outcome (Creswell, 2014; Migiro & Magangi, 2011).

The choice of a research design degseon certain factors, suchthg research questions,
WKH UHYV peBahBllexperignce atite intendediudience (Creswell, 2014, Teddlie &
Tashakkori, 2010)The research questiorfer this studyrequire a sequence gtialitative
and quantitative iquiries and herefore, a mixed methods design is the best choaeswer

those questions.
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Based orthe literature reviewit is clearthat there is not enough research about LLM&n

Qatar secondary schools. This means that it is desirable to imglaménitialqualitative
phase to gaimn indepth understanding of the phenomenon and expiguertantfactors
descriptively These factorcan then beestedwith a large sample for validation and
generalisation of findings using a quantitative design (Creswell, 2014; Creswell & Creswell,

2018; Teddlie & Tashakkori, 2010).

4.3.1.2) Exploratory Sequential Design Strategy
As thechosermethodology waanexploratorysequential design, the following strategy was

used in data collection and analysiggure 10 illustratesthe sequence of methods:

Qualitative Data > . N Quantitative Data .
Collection and Analysis Builds to Collection and Analysis| =] 'Mterpretation

Figure10. Sequence of mixed methoutsthis study

As shown n Figure 10 above, the data collection stdtwith qualitative interviews with a
relatively small number of participants, aiming boild an indepth understanding of
WHDFKHUVY /06 H[SHUEHSRRWINQWQBOH[BPWBUV DIIHF\

integration.

Semistructured interviews were useedausethey utilise operended questions and grant
theinterviewerflexibility to direct the flow of questions based on the conversatidrand
The data collectedvere analysed using thematic analysihis was followed by a
guantitative survey aiming taoofirm the findings and gaugéhe significance of different
factors with a largenumber of participant&n online surveywasusedin this phase because

it is easy to distribute talarge number of targeted participants.
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4.4) Methods

The methods for thistudy were divided into two phases due to the choiceaahixed
methods desigrThe firstpart of this section describéise qualitativephase includingits
data collection and analgal method and the secongart describes the qualitatiphase,
includingits data collection and analysis methdeigure 11lillustrates the methodssedfor

ERWK SKDVHVY GDWD FROOHFWLRQ DQG DQDO\VLV

Phase onex+Qualitative methods

v

Test Interviews

€

Actual Interviews

€

Thematic Analysis

€

Creating Survey Tool

<

Phase two +Quantitative methods

<«

Questionnaire Pilot Testing

<

Actual Online Questionnaire

<€

Questionnaire Data Analysis

v

Reliability and Validity

Figurell Methods followed for data collection and an&ys both phases
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4.5) Phas®ne
This phasef data collectiorwas designetb answer the first research question:
x KDW DUH WKH IDFWRUYV LQ I O&garQriglti@ int¥grdtionof thée) V 9
Learning Management System in secondary schools in Qatar?

The findingswerealsousedto build thesurveyfor the second phase of data collection

4.5.1) Qualitativdnterviews

Interviewsare commonly used in qualitative researcbapture meaningful information that
GUDZV RQ S Dnepid loF &xpdienedVefdlie & Tashakkori, 2009). One dtiie
drawbacks of this methad that not all participants are equally autate and perceptive.
The presence of thresearchecan alsointroduce bias and affect the quality and reliability
of the dataCohen et a) 2011, Creswell, 2014). These factors wéaken into consideration

when choosing participants for this reseaashexplained in the sampling sect{drb.1.2.1)

Semistructured interviews were used in this research as they grantesiearcher
opportunities to explore more factors experienced by particifiyrasidng and remoing

guestions based on the flow bifetconversationAfter the decision to use sefsiructured
interviewswas madea draft list of questions was created as a means of teElirge were

trialled and ediedinto thefinal version

4.5.1.1) Test Interviews

Before conducting the actuadterviews, a list of test questions was created based on the
research questions atftenrefinedaccording taheliterature in particularthe behavioural
theoretical frameworks detailed section 3.4 This list was updated twicenodified each
time in consultation with the supervisory team for content and flow, thighthird version
finalised ahead dfhe test interviewgsee appendix A.1)The interview questions focused

RQ XQGHUVWDQGLQJ S Dofusihgtne SIS WME\EHran] Snd etbrke@tF H V
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Conveniere sampling was used for the test intervie®@se specific secondary school was
contacted toscheduleinterviews with the physics teacheas that school The school
administration wagsontacted via telephon® determinea date, time ah venue for the
interviews. Three interviews were conductagera two-day period(4-5" July 2017)with
three different physics teachasthe schoolpne interviewon the first dayandtwo on the

second day

On average the interviews lastundanhour. They were audio recorded. All participants
were given the opportunity to chooseithreferred language for the interview andcalbse

to have it in Arabic. Participants were given the choicehetherto participateandcould
withdraw at anytime from the interview without giving a reas@ased on thearticipantsy
feedback the question list was edited and refinedb® more UHOHYDQW WR SD

experiences.

4.5.1.11) RefiningQuestions

The test interviewshowedthat none of thearticipants knew what theldrary and e
content were. Hence, dee termswvere dropped from the questions.further literature
search waalsoconducted to identifptherfactors that may potentially affettte integration
of the LMS. Likert scale quegins were also removeds they were not found fmrovide
useful informatiorduringthis phaseTest articipants werdound to bedistracted from the
conversation when movingack and forthfrom Likert scale questions to op&mded
guestionsso it was deided torestrictthis type of questiorio the second phase of data

collection.

The new division of questions waketerminedEDVHG RQ SDUWLFLSDQWYV
(before and afterpnd focusing on three main parts: lesson planningclass teaching

practice and afteclass practice. The aim of this new division was to let participants express
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their experiencedased orntwo different teaching periods and environments. This might
reflect changes that occurred in their teaching pracndallow themto more easilyelate

how are they teaching now compared to how they weehingbefore.Some of the main
factors affecting LMS integration mentioned in the literature were added and divided into

two categories, internal and externaittas(see appendix A.1 for all questions lisirsions).

4.5.1.2) Actual Interviews

4.5.1.2.1) Sampling

There are 52 secondary schools in Qaésinglesex loys V F KlRAR&Mglesex grls |
schools MoEd, 2016). The focus was oboys fschool teahers, wio are all male. The reason
for this decisionwascultural Qatar is a conservative Muslim societiydfemale teachers
would not be comfortable sing with a maleresearchealone in a meeting roonaffecing
the reliability of the datalt was considered todifficult to aska third persoro join all of
the interview session$his cultural influence has been recognisetth@literature as a factor
affecting researcher positionality (Manohar et al., 2017; Milner, 2@Vénif bothpeople
present ar&atari people, a male researcher intervienarfgmale participant makes the
researcher an outsider in terms of gender differemtech could limit the amount of
information shared by the participant. In the case of inteimgwnale participants, the
researcher is more likely to be considered to have an insider positionality (Merriam et al.,
2001).Other factorsalso affect positionality,such as age, education, nationaligce and

sociceconomic level (Manohar et al., 20Merriam et al., 2001; Milner, 2007).

Power is aotherfactor thatcaninfluence the relationship between researcher and participant
(Manohar et al., 2017; Merriam et al., 2001). For example, in some cases the researche
could bein a position ofpower ower the participantfor example if the two are alreadyan
hierarchical relationship. In other cases, the participant has power over the reséarcher,
examplewhenan external researcher visits a schoohterview a teachetn this case, the
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teachehas thgower to decide when and where the interview will take place and how long
will it last (Merriam et al., 2001)n this study, theschool administration and teachers had
power over theesearchewhen they replied with their decisisrabout whetheor notto
participate also decithg the time and location dhe interviews.Schools weranformed
about the research in alphabetical order #tnuethat agreed to take pavtere included
forming aconveniegesampé (Neuman, 2014; Robinson, 2014). For schools that dgoee
participate, a visit was scheduled and théime and location for the interviewsawagreed

uponaccordingtotheVFKRRO DGPLQLVWUanVehiéhe.DQG WHDFKHU\

Convenience sampling is a typenonprobability sampling technique (Robinson, 2014). It
can be used in exploratory qualitative research wiclreaing arepresentative sample is
less importan{Neuman, 2014). The sampler this studywas chosen based on certain

criteria detailed blw.

Teachers chosen for this research are physics tedobeasse th&oEd recommende@
focus on STEM subjects (Science, Technology, Engineering and Mathemalties)
introduced to the researcBrevious research has focused on mathemaditsdirecty and
indirectly ('*QGDU  $ N6t BdrbeEisenmann, 2006; Hubert, 2014), witbveral
studiesfocusing on science subjects (Chen, 2008 Smet et al, 2012; Levin, 2006). In
addition, physics teachers are more likely to Hagé levels otechnobgy usage due to the
nature of the curriculum andecauseof laboratory classesvhich involve many types of
technoloy. Another reason is that physics teachinrsd touse teaching methodbat
combire traditional and collaborative teaching, which also gives them opportutatiese
the LMS in different teaching settings. They also combine physical theories and
mathematical calculations in addition to creating graphsluse a combination of Arabic

and English language and scientific symbols.

86



The aim was tacompletearound 12 interviews as recommended by Bakand Edward

(2012) however, due to time and travel distance,-idDU H[DPV DQG DXWKI
mandatorythreeGD\V Y ZRUN D W Wheata BoleEtian Gexiddl Llighided the number

of interviews tonine The interviews were helodetween th&5" of December 201@nd the

1stof January 2018&tfour different schools. The following table shows how many teachers

were interviewed atach schol:

Table6. Number of participants per school

School o tcpants
1 3
2 2
3 2
4 2

At the first schoqlthree interviewsvereconducted. This waaltered forthe other schools
as it was very tiring for thenterviewerto stay focused during all the interviews, especially
giventhat the time at each schoslslimited andthe interviewswere scheduledne after
the other with short breakall of the participants were physicedclers and had been

nominated by their lead physics teacher.

One school was in AWakrah City and thetherthree were in ADoha City, which is the
capital and where most of the population is centred. Geographical location does not have a
impact on the sajol infrastructure for LMS integration, as the internet is spread across the
whole countryvia fibre opticcable(Al-Sharq, 2016). For examplieinternet connection

is evenavailable in desert aredlat are known for camping durinthe winter season,
indicatng thatthe telecommunications compa@predods investingn widespreadnternet
provision (Ooredoo, 2016)Ooredoohas also established a 5G network connection in Al

Shahaniaarural area in Qatar (AWatan, 2019)
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4.5.1.2.2) Conducting the Interviews

Once a visito eachschoolwas agreedpon,interviews were held oren-one in a meeting
room at the school an an empty classroojas arranged by the school administration.
Interviews weraudiorecorded and some notes were taken byntieeviewer The nterview

guestions were printed in a booklet in both languages, Arabic and English.

The interviews started with an open chat about the participants themssthedinga little

about the background of the author so as to build rappbe aimsand method®f the
research were explaineghd there wer@pportunities forparticipants toask questions
Consent forms, demographic shssatd participant information documents wsharedsee
Appendix B) and appropriate time was given for the participants to thoroughly read and fill
in the documents and give their consexit.of the participants wereager to participate

with some of themaddingthat theywere happy that th@ersondoing this researclvas
Qatari. None of the participants was Qatari, but all of them were native Arabic speakers,

identifying the author with an indigenous outsider positionality (Merriam et al., 2001).

At the convenience of theagticipant, the interview startedhe questions asked followed

the order in the booklet as appropriate, and, depending on the flow of the conversation, sub
guestions were asked to gaigreater understandiraf particular points. At the end of the
interview, the participant was given time to add relevant information or any other comments
At the end of each interviewgppreciationfor the participant and his contribution was

expressed and the recording stopped.

4.5.1.2.3) Recording anbranscribing
All interviews conducted were recorded using a private dawieéhichonly the author ha
access. Recordisgvere then uploaded to a seewomputer account by the author to be

replayed and transcribed. The transcripts were all written irAthbic languagdecause
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thatwasthe language chosen by alfl the participants. All transcripts were organised and
prepared for thematic analysid/hile conducting thematic analyses detailed in the next
section, only the coded Arabic text was tratesldo EnglishThiswascoded using English

terms andunderwenfurther analysis in English.

4.5.1.3) Thematic Analysis

Theinterviews were analysed thematicallihe thematic approach is useful in detecting and
identifying factors that influence issueslated to the participants (Alhojailan, 2012).
Thematic analysis is a qualitative data analgsistegythat categorissthedata into themes

(Alhojailan, 2012; Braun & Clark, 2006

Thematic analysis caake annductive approactgdeductive approaglr both (e.g.Braun

& Clark, 2006;Fereday & MuirCochrane, 2006; Vaismoradt al, 2013). An inductive
approach focusson generating knowledge from the data collectethe@form of themes,

and thus issimilar to grounded theory (Eswell, 2014; Teddlie & Tashakkori, 2009). A
deductive approads appropriate foguestionnairethatare based oaliterature review or

on previous knowledge (Alhojailan, 2012). This flexibiléiows the researcher to choose
the approach that bestsawvers the research questions (Braun & Clark, 2006; Selvam &
Collicutt, 2013).In this research, an inductive approach was used to exieractors
DIIHFWLQJ WHDFKHUVY /06 LQWHJUDWLRQ DOORZLQJ V
data to underand the research context. #nbe seen here thathematic approach matches

the pragmatic worldview as it is not bound to a particular philosophical epistemology (Joffe,

2012).

Thematic analysis is conducted six steps asdescribedoy Braunand Clark (2006) and

ClarkeandBraun (2013).
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- Stepone: Familiarisation with the data
- Step two: Initiating codingand translation of coded materials
- Step three: Searching for themes
- Stepfour:  Reviewing themes
- Step five: Defining and naming themes
- Step six: Writing up
The flexibility of thematic analysis allows researchers to apply it in produdgigdriven

or theorydriven analyse{Clarke & Braun, 2013, p. 3).

This phase of the researafasinductively driven. However, it did start with a deductive
appoach when collecting datar the interview questiond.his analysis aims to answer the
first researchquestion H[SORULQJ IDFWRUV LQIOXHejaldggl th& HD F

integraton of theLMS into their practice in secondary schools in Qatar.

4.51.3.1) Coding

Coding is an iterative process which important and related sentences, phrases and
paragraphs are thoroughly retbelled,andsometimes réabelled (Braun & Clarke, 2006).

It starts with a quick scan of the transcripts and initial apdoilowed bya slow thorough
reading and coding of the transcripts, which is repeatedly done until no new atedes
identified. Those codearethen categorised based on their shared meaning. Categories are
sometimes grouped to form a thearsubthemeln this study, @otal of 602 segments were
labelled under 77 codes. Main categories watefirst partially dependent on the
categorisation of interview questionBhis yielded atotal of eight categories: strategies
LMS-related factorssocial factorspersonal contretelated factorsnon-personal contrel
related factorsnormal teaching practiceMS teaching practiceand others. Tablé shows

anoverview of categories, total numbers of codes and coded segments.
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Table7. Overview of categories, total numbers of codes and coded segments

Categories Codes Sggri:?lts
Strategies 4 31
LMS related 6 57
Socialfactors 12 148
Personal control related factors 5 62
Non-personaly controllable factors 8 70
Normal teaching practice 21 107
LMS teaching practice 17 123
Others 4 4

MAXQDA was used as the software to analyse deeauset is compatible with Arabic
language textNVivo was trialled at firstbut it was not compatible wittme Arabic text The
use of tlesesoftware packagemakes itmore efficientto go through transcripts and search

for specific text and context.

4.5.1.3.2) Creating Themes

Two themes emerged from the data analysis: the LMS syiseth and the LMS and
teaching Thesewill be discussed in the analysis chapter. To further understand the data, a
table of two columns was created for each inteniiewhich factors wereategorised as
either strong attributes or as issues and barriers. Strong attnbeteselated to factors
identified by participantas havinga positive impact on their practice and experience. Issues
and barriersvere related to faors identified by participan&s havinga negative impact on

their practice and experience. Another reason for this categorisgsteamwas that some
factors wereplacedin both categories by some participants at diffeq@mints in their
interviews. ese factors were highlighted for further investigation. For examplel aae

8, which summarises the codesm participant 0]V LQWHUYLHZ
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Table8. Participan01 code comparison table

1)
2)
3)
4)
5)
6)
7
8)
9)

Strong attributes

Beliefsabouttechnology
Mixing teaching approaches
LMS effect on teaching
LMS satisfaction
Self-efficacy

IT Skills

MoEd

School Admin

IT lab (elearning class)

10)Training
11)Technical Support
12) System functionality, autocorrection

(saves time andorkload)

13)Communication using LMS

Issues andbarriers

1) Ease of use

2) Time and workload

3) Effort

4) System functionality

5) In-class use of LMS

6) No tablets

7) Internet connection

8) Using LMS consumes time fror
curriculum

9) Students

10)Motivating students

11)Studentghome factors

12)Parents

13)Policy

(Forthe tables relating totherparticipantsseeappendix A.2)

4.5.1.3.3) Cod®ap

Using MAXQDA, the codesvere illustratedn a code majpwhich was developed and edited

through the iterative analysis proceigures 12 and 13elowshow these code maps.

Figurel2. Code map 1
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As shown in the figures belowinsilar codesand similar categoriesere combined to end

up with four main categories: Teaching practj¢esctors Strategiesand Others.

Figure 13. Code map 2
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Figure B (continued). Code map 2

4.5.1.4) Creatindghe SirveyTool for PhaseTwo

Theinstrumentfor Phase Twavas created followinghe recommendation of de Vaus (2014)
to utilise W Klescpnding the ladder of abstractfechnique. The aim of this techniqwes

to develop indicators (questionnaire items) from data collected from the intervibe
technigue beginwith conceptsthen descends tilveir related dimensions, salimensions,
subsubdimensions and sutubsubdimensios. Therefore,the codes and categories
created were used in addition tiee themes.Figure 14illustrates the development of

indicatorsthatresultedfrom an iterative process oéviewingthe data.

Figurel4. Developing indicators, version 1
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This first version was based on the classification of teedimposedrheory of Planned
Behaviour (DTPB) with three main dimensionssocial norms, perceived behavioural
control andattitude. The sulmlimensionscamefrom the interview data collection and

analysis.This was developed into the second version (Figure 15).

Figurel5. Developing indicators, version 2

In this version, two main dimensions were usagteptance andsage. More items were
included from the interview data atitere weremore subdimensions. For example, social
influenceincludedsubsub-dimensions for each stttimension. However, having usaged
acceptance as the two main dimensions did not fit aHdsmensions. Ths,a third version

was createdFigure 16)
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Figurel16. Developing indicators, version 3

This version had a little change in the concdjpte original onceptwas only uMS § The
modified concepbecamep”\D FK HU V T /fBwhick Wdokixtinain dimensionseachwith
its own subdimensios. Finally, afourth, more detailed versiorF{gure 17 was created to

include all further suldlimensions.

Figurel?7. Developing indicators, version 4 (final versjon
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In total, six dimensions were founeyith 23 subdimensions, 24 subub-dimensions and 20

subsubsubdimensions. Tabl@ presents the numbers of dimensions and their subdigisio

Table9. Numbers of dimensions and their subdivisions

Dimension Sub-Dimension S_ubsu_l} Su_bsub_sul}
dimension dimension

System related 3 8 10
MoEd 3 15 10
Personal factors 5 0 0
School Admin. 2 1 0
Students 8 0 0
Parents 2 0 0
Total 23 24 20

ThefinaAl HOHPHQWYV LQ HDFK FK D L-Qivisidn WeeifiteBdeBtaii@ UdeR Q V
in a question statement as an indicator (more details ab®at tluestions amiscussedn

section 4.6). Those indicators were the findings fRitaseOne. Thee findings wer¢estd

and explord in PhaseTwo. The following section describes those indicators in tables

labelledaccording tdactors (dimensics):

Tablel0. Systemrelated

Sub-Dimension Sub-sub-dimension Sub-sub-sub-dimension
Simple/ classical
Motivational
Educational
Interactive
Competitiveness

Design Reliability
StudentstParentstColleaguest
Schod Administration tMoEd
Uploading materialstOnline
quizzes & homeworkt
Autocorrecting xSharing lesson

plans Customisation

Communication

Functionality

Perceived ease of use¢
Perceived Usefulness
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The LMS systenrelated factors are divided into thd>dimensions: desigiPEU and PU.

PEU and PU were discussed in the literature rereasVHVVHQWLDO LQGLFDWI
attitudes towards LMS usage. The design-dmiension hasight subsub-dimensions
indicatingwhetherthe LMS designs simple/clags, motivational, educational, interactive,
competitive anfbr reliable. The sulsubdimension of communication indicates how
frequenly teachers communicated through the LMS with other stakeholders. The

functionality subsub-dimension indicatethekind of LMS functionsthatteachers used.

Tablel1l. Ministry of Education

Sub-sub-sub-

Sub-Dimension Sub-sub-dimension di ;
imension

Monitoring LMS usage
Minimum integration
LMS use mark worth

Confused Obijective
Consumes time and

Policy Administrative tasks effort
Question bankst
Compulsory usage Sharing lesson plans
with students

Force students to use
IT lab class LMS #Frequency per

class

Infrastructure

Technology availability
Continuous system developme

Investment -
Loss of connectiont
. Low speed+Server

Internet connection .
lagging when
overloaded
Tablets
Support LMS support

MoEd large inhouse

Training Trace transfer strategy

The MoEd factor had thresubdimensions The first waspolicy, which was related to
monitoring LMS usage, a minimum usage requirement, LMS use mark worth, a confused

objective,andadministrative tasks that consume tir@empulsoryLMS usagéhad two sub
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subsubdimensions: the creation of question banks and sharing lesson plans with students
The subsubdimension of IT lab class Hawo elements: forcing students to use the LMS

and its frequencygf useper class per year.

The second suldimension includd tKH OLQLVWU\ RI (GXFDWLRQT
infrastructure technology availability continuous system developmerdnd internet
connection. Internet connection had three elements: loss of connémivanternet speed

and server lag when overloaded.

The third subGLPHQVLRQ ZDV WKH OR(GYTV VXS SRdeEdroh€ WH
devices LMS technical suppoyiand training. Training had two elementise OR (G TV LQ

house training anthetrace transfer strategy.

Tablel2. Personal factors

Sub-Dimension

THDFKHUVTY /(
Experience
Selt-efficacy
IT skills
LMS skills

Personal factors hdi/e subdimensions: beliefs about the LM&perienceself-efficacy,

IT skills and LMS skills.

Tablel13. School Administration

Sub-Dimension Sub-sub-dimension

IT lab class
Support In-house LMS training
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The school administration factor had two siimensions: IT lab class and supp&tipport

includedthe element of khouse LMS training.

Tablel4. Students

Sub-Dimension

LMS skills
Motivation
Internet at home
LMS usage at home
LMS usage at school
Years 10 & 11
Year 12
Beliefsaboutthe LMS

The student factor hadight subdimensions: LMS skillsmotivation having internet at
home using the LMS at homeising the LMS at schooY ear 10and11 students in relation

totheLMS, Year 12 students in relation to the LMB QG VW X G HaQAM Mg LES O L H |

Tablel5. Parents

Sub-Dimension

Beliefsaboutthe LMS
Support

The marents factor had two stdimensions: beliefaboutthe LMS and suppoffor their

children in using the LMS.

This concludes thdescription ofPhaseOne data collectiomndanalysis Details abouthe

Phase Two methodologyanbe found in the next section.
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4.6) Phase Two
In this phase, thaim wasto answer the following research questions:
x +RZ GR WKHVH |DFW Rdashing bahnd Fedynivyg idrBdtdestéladdn to
Learning Management Systanegratior?
X Which factorsare most important W HDFKHUVY VXFFHVVIXO LQWH
Management System {Qatarsecondary schools?
o Does the importance of thefactors differ between different groupg=o(
example, between ate and femalé&eachersscience teachers atehchers of
other subjects, youmg and older teachers, less experienced and more

experienced teacheys

4.6.1) Quantitative Survey

The questiondor the quantitative survewere developedfollowing GH 9B RV1%)
guidanceThe questionnaire utiliseglLikert scale and Likertype questions. In Likert scale
guestions, a ‘point ordinal scale was used ranging from Strongly Agree to Strongly

Disagee.

An online questionnaire was usée@cause it could beadly accesed by participants,
facilitateddistribution andesponseollection, andwaslow-cost Creswell, 2014; de Vaus,
2014. As with other tools used for survey data collectionline quesonnaires have both
weaknesssand strength§Ornstein, 2013; Teddlie & Tashakkori, 2008he questionnaire
was selfadministeredand therefore it is not possible to verifshether the participants
themselvedilled in the questionnaire. However, demaghic questions anotherspecific
guestionswere added tdhe questionnaireotincrease the validity and reliability of the
answers collected’his combination was intended teduce error in the questionnaaed

hence increase its reliability (de Vaus, 2014; Neuman, 20egsures weraken toensure
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that there waenly one response per deviemoptionthatis available in the SurveyMonkey

tool.

There ardour levels of data measurements in questionnaineeygr DV SHU 8§ (¥H&)HQV
scale of measurement: nominakdinal interval and ratio (Boone, Jr & Boone, 2012;
Neuman, 2014)lable 16 details the features of each levelatbmeasurementFor further

explanationseeAppendix A.3.

Tablel6. The four levels ofdatameasuremen(Boone, Jr & Boone, 2012; Neuman, 2014)

Data Nominal Ordinal Interval Ratio
Labelled Yes Yes Yes Yes
Meaningful order No Yes Yes Yes
Measurable difference No No Yes Yes
True zero No No No Yes

In terms of precision level, teeasurementare ranked in the following order frol@ast to
most precisenominal ordinal, interval and ratio (Neuman, 2014; Sullivan & Artino, Jr,
2013).In the analysis of Likert items, the composite scores of ordjpestions (sum and
mean) are analysed as interval data, hence parametriartestsed (Boone, Jr & Boone,
2012; Sullivan & Artino, Jr, 2013)This study had nominal, ordinal and interval levels of
data measurementDemographic questions such as natidpalind school name are
exampla of nominal dataagreement and disagreemLikert-scalequestions such as LMS
usefulnesareexamples of ordinal dataUsage frequency of LM&inctionsis an example

of interval data. Figuré&8 presents the process followrdcreating thejuestionnaire
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Figurel8. Flowchart showing thquestionnairereation process

4.6.1.1) Creating th@uestionnaire

In creating a questionnaire, a pilot test is important to check the validitye@ablility of

the questions and answers (de Vaus, 2014; Sapsford, 2007). It is also helpful to administe
the pilot while chatting withparticipantsaiming to make the questionnaire items easier to
understand and complete (de Vaus, 2014; Sapsford, Z0@&e main steps were followed

as recommended by de Vaus (200&veloping questionsjuestionnaire developmernd

testing and polishinthe questionnaire.

4.6.1.1.1) DevelopinQuestions

A sample questionnaire waseatd for the pilot testing follwing the process of developing
indicators discussedbove Those indicators were used as the basis for questionnaire
structure and development. The questions were dividedsatensections demographic
information, LMS, personal factors, students, parestthool administration and MoEd. This
orderwas designed to optimise thidow of questionsstaring with general demographic
guestions, mang to general questions about the focus of the questionnaire (the BRtE),
continuing to more technical questions about the LMS. After thatfocusshifts towards

normative factorsstarting with the personal factors, th&mfting to students, parentthe
10z



school administration and the MoEd. Demographic information included questions related
to participant§experience in Qatar and in teachiag,well agpersonal information such as

school name, nationality, age range and subjects taught.

The LMS sectin hadfive parts Thefirst part included questions related to ease of use,
usefulness and reliability. The second part had questions related to design, the third part ha
guestions related tdhe functionalities used, the fourth part had quesioelatel to
communication frequency with stakeholders and the fifthgskedparticipants to rate ease

of use for each function separately.

The sections ongrsonal factors, students and parents had questions related to the items
shown inTablesl2, 14 and 1above, and all of them had one part. The school administration

section had questions related to LMS support, trainmtpdministration of IT lab class.

The MoEd section haitireeparts TKH ILUVW SDUW KDG TXHVWLRQV Ul
and traning, the second part had questions related to pojiaresthe third part had questions

related to IT lab classes.

When developing final indictors, it is importantusestatements that are easy to read and
understand and to keep in mind the flow afestions andhe answercriteria for each
guestion (de Vaus, 20L4Examples of the specific sentences written for the indicators are
shown inAppendix A.3.Thesewere then developed and organised tables (For the full

details of these questiandease sedAppendixA.3.)

4.6.1.1.2 Questionnair®evelopment
The first questionnaire document was originally created in Endlishasthen translated

into Arabic and developed more in the Arabic version only. The questionnaire document
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was first translated by thresearcheras his native language is Aralitd hecompleted both

his bachelof W QG PDVWHUTV GHJUHHYV bghsiatéditalic ver@of @asO L V k
reviewed with all participants in the pilot testing phasentences and words used were
checkedo sedf they made sense, reflected what the author aimed to find out, and were easy
to understand. More details abdhe participantsffeedb@&k on language is presented in

section4.6.1.1.4

The online questionnaire was created in Arabic only because the official language used by
the MoEd in the LMS is Arabic. In addition to that, 98% of the sample population are Arab
speakerand allof theparticipantdn the qualitative phase had chosen this as their preferred
language. The software SurveyMonkey was used as totdesign the online questionnaire
using theresearchef personal account. SurveyMonkey was used due to its compatibility
with the analysis softwarpackageSPSS (Statistical Packafm the Social Sciencg and

Excel. Another reasowasits Arabic languageompatibility.

4.6.1.1.3) Sampling anBiesting

In the testing phase, amveniertesampéwas used (Ornstein, 2013; Teddlie & Tashakkori,
2009): three secondary schoolteachers with more than 20 years of experience in.the field
These teachers had not participated inRhaseOnetest interviewslt is recommendethat

more experienced partpgantsbe includedn the testing phase (Ornstein, 2013; Sapsford,
2007). Those participantgere known to theesearcher and freely agreed to participate. It
was not possible taecruit more participants due to time constimiithis might have limited

thereliability of questionnairgesting.

All pilot testing of the questionnaire wa®nducted vidaceto-face interviews with the

participants,each ofwhich lasted around 30 minutes.fAceto-face administered survey
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guestionnaire alloedtheparticipantandresearcheto discuss elements in the questionnaire

and provide suggestions (de Vaus, 2014; Ornstein, 2013).

4.6.1.1.4) Polishinghe Questionnaire

One of the changes made to the initial questionsaghangean the structure of the subjects
taught questionln the revised version,gpticipants were given choices instead of blank
spacesThis was to save timendenablebetter categorisation for ayals. Participants could
use different versions of spelling to write in Argliar example the lettegffcould be written

as pand both of thenwere recognisedHowever, the SPSS software package would
consider them different worgahich would complicate the analysis. The questionnaire was
reviewed several timefor typographical errorsunclear sentences, flow of questions and

overall structure.

The mrticipants in the test questionnaire provided some comments about some of the
guestions and words used. Questions 7 and 9 were edited -phdaszd. In addition, the
word for peutralf pY 2~ @&hich indicated the middle choice in the Likert scal@s
changed topA 3 1 Y@Dverall, thetestparticipants were pleased with the surved &ound it

easy and interesting to complete

4.6.1.2) ActuaDnline QuestionnaireDevelopment

SeeAppendixA.3 for the final version of the Arabic online questionnaire used for data
collection.Gender was ndflirectly included in the final Arabic onlinquestionnairgasthe

V F K RiRi@ds¥rvedas an indicator of thaVHD FEHQ&WU ,Q 4DWDU JLU:
named after famous womeendER\VY VFKRROV DUH QD RHdGtHe sx@fHU | LC

inalF-JLUOVY VFKRROV DUH IHPD-ER\IV@ G/ BIORCRR V VDKJHH WP\ D
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4.6.1.2.1) Sampling

Probability cluster sampling was used (Sapsford, 2007; Teddlie & Tashakkori, Z6@9).
initial plan was to use probability random samplingut due to some limitations faced,
cluster sampling was usebhe sample population was all secondary stage schoolteachers in
4DWDUYV JRYHUQPHQW V FKRP@YruitthRWWipantsPan Hviiai@stol H P

participate was emaildd all govenmentsecondary schools in Qatar

Neuman (2014) stated that one of the weaknesses of online questionnaires is that som
participants might not have a computer or internet access. Isttlolg all secondary stage
teachers hainternet access within thesthools andchad beemrovided with a personal
laptop by the MoEd to utilise the LMS. Sapsford (20079%). introduced a useful guide
when selecting a samp(Eigure 19).In this case, the blocks followedlehighlightedwith

blue borders



A 4

Yes /

A

Figurel9. SapsfordfV VDPSOH VH@IOFWHBERQ JXLGH

The representativessamplefor this research was based on Krejaied Morgany Y1970)
sampling tableg(see AppendixA.3). As the targeted populatiomas 3,180, the required

number of respondents would be 351 with a 95% confidence level and a 5% sampling error

4.6.1.2.2)Distributingthe Questionnaire
The Ministry of Education and Higher Education providedomplete OLVW RI1 VFK
administration email addresses andrimsearchedistributed the ottine questionnaire link

via his university email. There were 52 schoo86 all-male and 2@&ll-female, with a total
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of 3180 teachers, 1515 male and 1665 femaith a proportion of 48 male&2 females

(MoEd, 2018.

The questionnaire was sent in October 2019 and was open for participation until January
2020, with the aima acquire at least 351 responsas described abov@ total of 399
responses wereeceived At the end of the participation period, thesponses were
GRZQORDGHG WR WKH DXWKRUTV SHuWQdmats:\oHd X U +
compatible with SPSS and another compatible with Exce&uAreyMonkeyreport of all
responses waasodownloadedhatincluded tables and figureslating b responses across

all questionnaire items.

Before conducting the analysis, it is important to check the reliability and validity of the data

collected. The next section detditereliability and validity testindor this study

4.6.1.3) Reliability ad Validity

Reliability refersto ghe consistency of a measyfeeale & Twycross, 201%. 66). In other
words, how consistent is a measuring iaagkeplicaing outcomes across similar situati@ns
Thereliability of a tool indicates the quality of thesearch (Heale & Twycross, 201%).
guestionnaires, the reliability afidividual itemsin an instrumentan be measured using
different statistical FD O F X O D W L R Qalpha &bkRiceBRtDNaK fj3éd to calculate the
reliability of questionnaire items and QW HU QDO FRQVL\ayhH @akes infoU R Q
consideration the consistenoy items presented for a certain sample in a certain situation

(Brown, 2002).

A & URQ E D F Kof /8 indx&ésDha80% of the responses are reliable @086 arenot
reliable. The other20% is error variability in the score$ &URQEDFK {07 Ba® SKD

generallybeen reportedsacceptabléAbdullah & Maliki, 2017; Moss et al., 1998)hile
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any lower than that might cause some issues and inconsistency (de20ad}, The

IROORZLQJ LV D WD E O éiphé Kdeifidiept¥oReddR QraimaFgkidstion.

Tablel7. & UR Q E D F KdlI\&pplicaBl&duestionnaireemsincluded

Question number & UR Q E Rlpha

Q7 0.89
Q8 0.84
Q10 0.71
Q11 0.84
Q12 0.84
Q13 0.91
Q14 0.89
Q15 0.90
Q16 0.84
Q17 0.76
Q18 0.80

All of the Likert scale questions dareliability higher than @, whichshows thathis tool

is reliabledespitethe small pilot sample.

Validity indicateswhetherthe research measures what it intends to measure and the degree
of truthfulness of the research findings (Heale & Twycross, 200B¢. use of mixed
methods and pilot testing the tool increases the validity of this research. The questionnaire
ZDV SLORW WHVWHG WR YDOLGDWH LWV FRQWHQW T)
guestions.The ®@ntent and construct valigitof the questionnaire as reviewed by the
researcher with participants duritige testing phase and all recommendations provided were

taken into consideration, in addition to other items noted by the ggtéesection 4.6.1.1).

4.6.1.4) Data Analysis

Quantitatve data analysis was conductetording tahe following steps:
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[ Questionnairelataanalysis ]

€

[ Preparing data ]

(s

Factor analysis

| €t

[ Factor statistics ]

:

Independent-tess

Figure20. Steps followed foguantitative data analysis

The methods used for analysing quantitative daf@endon the research questions ahd
type of data to be analysed. Data analysrsthis studyincluded both descriptive and
inferential statistics, such as frequencies, means and correldBogss(ey, 200/ Before
conducting the data analysis, it was important to cleanse the collected respbnses
incomplete and missing data responses. Thevitllg sections describe the steépken to

prepaethe data for analysis.

4.6.1.4.1) Preparing Data

To prepare the datthree mairmareas were examineshcomplete responses; missing data;
and reversed scorintncomplete responses were removed ftbedata sets they would
complicate the analysis (de Vaus, 2014). This was done using a function in SurveyMonkey

thatdetects incomplete responses and filters them out automatically.
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4.6.1.4.11) MissingData

In this research, the percentage of respengith missing data was 0.05%shich isvery

low. Following the steps recommended by Hair et al. @04 pomplete case approafh

was taken which meanghat only complete responsesere included Responses with
missing data werdeletedor validity reasonsThe missing value functiomdMISS fin SPSS

was used to delete those responses, as it was specifically designed to identify responses wi
missing inputdor each questionnaire iteor variable Tabachnick & Fidell, 207). Figure

21illustrates the steps followed.

4.6.1.4.12) Reverse Scoring

Some questions had a negative orientation, for examppl@ RQ W EHOLHYH {WKH
Thesequestions needed to be reverse scored for the analysis. Thefogab@calculation

is to awid having values that would negate variables with positive or negative loadings (de
Vaus, 2014) and to have valid scores for @aialysisby making sure that all itenmslating

to a particular topiere set in the same direction (de Vaus, 2014; Hait.e2@14).
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Figure2l. A four-step process for identifyingissingdata andapplying remediegHair et
al., 204, p.43)

In case one, which is the best case, if a factor F1 has a valasthiebhighest and another
factor F2 has a value ofddthe highest, when they are summateiould result in a total

of 5. In case two, which is the worst case, the value of Fhamsidhe value of F2 is &nd
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when they are summatedghvould result in a total of 5. Ese results show that there is no
differencebetweenthe twocasesHowever, if the score of F2 were reversed, the highest
scorefor both would be 5and the summated/alue would be 10 for case one, and the
summated value for case two would be 0. Now the difference can be distinguished betweer

the best and the worst cases (Hair et al.4201

The reversed scorapproach was used for some of the questionnaire itemdablecbelow
shows the original scores in relationtteeir Likert scale answer and then the equivalent

reversed score:

Table18. Reverse scoring example

Original score Likert scale answer Reversed score

1 StronglyDisagree 5
2 Disagree 4
3 Neutral 3
4 Agree 2
5 Strongly Agree 1

4.6.1.4.2)DataTests anddnalysis

Four main analyses were conducted in this phase starting with factor analysis, factor
statistics andhdependent-test.Factor analysis is a multivariate statistical approach used to
analyse the interrelationships of a large number of variables. It gemgpexplains these
variables under a common factaro(nponentlimension). Factor analysis does this by
condensing the high number of variables into a smaller representative number of factors tha

retain most of the informatidair et al., 204; Tabachnik & Fidell, 2007; de Vaus, 2014).

This research utilised exploratory factor analysisyhich factorscan be exploredithout
knowing the number and nature of variables used. Factor analysis was conddated in

main stepsasshown inFigure 2 below.
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[ (1) Data suitability ]

!

[ (2) Extraction of factors ]

!

[ (3) Criteria of factor extraction ]

!

[ (4) Rotational method ]
[ (5) Interpretation ]

Figure22. Stepdor conductingfactoranalysis

(1) Data is checked to bmuitable for factor analysis by looking at different elements and

tests such as the sample sitlee KaiserMeyer-Olkin (KMO) measure of sampling
adequacy, Bartle§ test of sphericity and communali.sample size of 100 or more is
consideredacceptald for factor analysis (Hair et al., 291Samuels, 2017). Thi¥ WX G\ {V
sample size wa247. The KaiserMeyer-Olkin (KMO) measure of sampling adequacy is
conducted through SPSS. If the KMS value exceeds 0.7 then it is deemed suitable §Bartlett
test of sphericity is also conducted through SPSS to check the sphericity significance value
If thatis less than 0.01 then it is considered suitable. Finmkbpmmunality calculatioms

used for allof the variables. Variables with scoresmore tha 0.3 are considered suitable
(Samuels, 2017; de Vaus, 201#8)ore details of each step will be found in the analysis

chapter when findings are presented
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(2) The extractionof factors can be carried out in several ways, such as principal

components anadys, principal axis factoring, maximum likelihood, image factoring,
canonicalfactorisationand alpha factoring. The most common methods of extractions are
principal components analysis and principal axis factoring. $hidy utilised principal

componentgnalysis.

(3) Factor extraction uses what are knowreigenvalus and the cumulative percentage of

variance. Both of those are calculated in SPSS. In the literature it is recomnikeated
variables witheigenvalues ofjreaterthan 1be examinedEigenvdues reflect the variance

explained by the factor.

(4) Rotational methods are used to clarify which variable mostly belongs to @itictrted

factor, as many variables may load on many factors in the unrotated extrawiing it
unclear. There arearous types of rotations. However, varimax rotation, which is an
orthogonal rotation, was used in this research to maximise high correlations and minimise
lower correlations between variables and factdes\(aus, 2014Hair et al., 204; Samuels,

2017).

(5) The final step is interpretation, where the resulting factors are labelled based on the

variables constructing them. For exampdage factor had four variables: sedfficacy, IT
skills, LMS skills and experience. &e factors anbe labelled as personal factors affecting
LMS integrationMore detail m each step is presented in the analysis chapt@hseTwo

(see section 8).
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Statistical descriptions of each factor were tobtainedoy calculathg means and standard
deviations. All corresponding variables were summarised in terms of frequencies, variable

mean and standard deviation.

Correlation isabivariate approach used tnd the relationship between two variables and a
type of inferential statisticde Vaus, 2014Hair et al., 204). It measures the size and
direction of linear relationships between variables (Hair et al.4)20Correlation is
determined by the correlaticoefficient r (de Vaus, 2014). The value of r is betwé&eand

1. If the value of Is equal to ]1thetwo variables are perfectly correlated. A negative value
indicates an inverse relatiship: as one variable increases the other variable decreases. A
positive value indicates positiverelatiorship: as one variable increasdise other variable

also increases (de Vaus, 2014; Greasley, 20073. used to measure the strengththud

associatiorbetweerthe two variables (Hair et al., 201

Significarce pvalue is a statistical test that asss the reliability of the association between
two variablesp-values ofess than 0.05 are considered statistically significant, which means
that it is unlikelythat this associatioomccurred by chance (Greas|e3007; Teddlie &
Tashakkori, 2009 3HDUVRQTVY FRUUHODWLRQ ZDV XVHG LQ 63

considered interval.

The description of the strength of a relationalspg ther coefficient is indicatedh Table
19 using Davisf {1971), Coherf {4988) and de Vau%{2014) descriptions, which appl

equally to positive and negative relationships



Table19. Coefficient r and related strength descriptor

Coefficient r Strength descriptor
0.00 No relationship
0.01 +0.09 Very low relationship
0.10 +0.29 Low to moderate relationship

0.30 £0.49  Moderate to substantial relationshi
0.50 +0.69 Substantial to strong relationship
0.70 +0.89 Very strong relationship

0.90 + Nearly perfectelationship

In statistical analysis, to compare the difference between two nominal groups such as mal
and female against an interval variable, an indepenetest is usedin this study t-tess

were used to compare the differences in gender (male/fermlb)ects taught (science/
other) age (younger/older)and experience (less/more) against the important factors

identified from the factor statistics.

4.7) EthicalConsideratios

Ethics approval fom the University of Northumbria wasbtainedbefore starting the data
collection. It was granted at8/09/2017 Following this,approval from théMoEd wasalso
grantedA participantconsent form waprovided for both the interview phase and shevey
guestionnaire phase prior to the start of the data collection progsssgpendk B).
Participants were clearly informed aboutithieeedom to participate or withdraw from
participation; they weralsodebriefed about the research aifRsllowing data collection
all participant information was anonymisealith each given an individuaode. All data
was securely saved and stomda protected offline computer accoutd, which only the

author hd access.
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4.8) Summary

This chapterhas reviewed he rationag for the chosenmethodology. It started with a
description ofthe pragmatic philosophpdoptedand its influence on shapirand guiding
the research methodologihe exploratory sequential mixedethods design used for data
collection was desabed including sampling, testing and analydisr both phasesthe
gualitativeinterviewsandthe quantitativeonline surveyOne of the main benefits of using
mixed methods is that the two different methodmplement each othdroweverone of its
main challenges is its complexitihe use ofwo methodgequiresmore timefor analyss.

Reliability, validity and ethical considerations were algrussed

The next chapter presents the analyses of each phase separately, startingqwalitdtiee

data analysi$or PhaseOneandfollowed by the quantitative data analyBs PhaseTwo.



Chapter 5xFindings
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5.1) Introduction

This chapter presents the results from lmftthephases described €hapter 4. Thanalysis
occurred inthree stagesThe first stage was thematic analysistlué data collected using
semistructured interviews. The findings from this phase answvéne first research
guestionThe second stage of analysigolved thequantitative datéhat was collected using
theonline questionnaire and analysed ugatjor analysis andtess. Thesdindings answer

the second and third research question

The third stage of analysis combihéhe findings fromPhases One andTwo of data

collectionin orderto further understand the data and illustrate key findings.

5.2)PhaseOne +QualitativeAnalysis

5.2.1) Introduction

Thematic analysis was usémt the data collected through semsiiructured interviews. The
transcripts wee repeatedly reviewed and analysedonder to organise the codestin
meaningful categories that would result in andepth understanding of participafits

experiences with the LMS.

Two main themes emerged through the analy$is first themevasthe LMS systemitself.
Examining this themprovidesaninGHSWK XQGHUVWDQGLQJ RdftBeD UW L

/06 VI\VWHP LQ WHUPV RI WKH VA\VWHPYV HGXFDWLRQDC

The second themwas the change in teaching practicempted by the LMS. Examining
this themeprovides an nGHSWK XQGHUVWDQGLQJ RI WKH HIIHFW
current practices in comparison with their prior teaching practices, capturing three

subthemesno effect, minor effect and major effect.
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5.2.2) ThemeOne: The LMS System

This theme presents datlated toSDUWLFLSDQWVY H[SHULHQFHV ZL\
understanding and analy$ the system, the policy and standasgsby the Ministry of
Education (MoEd). It then analysksoadaspects related to the technidelbf the LMS. A

more specific analysis follosy which is presented in teaching systems. Finally, it analyses
GDWD UHODWLQJ W Rou sudithenieshr@ degcribédnclvdihtifie education

systemthetechnical systentheteaching system arttlelearning system.

5.2.2.1) Education Sysin
The education system themi@es an overall picture of the Ministry of Education &thgher
EGXFDWLRQ Y Vin laddYsHppau RHI® integrationn addition to the expected

standards of integration by teachers and students.

As the following two iterview quotes illustratehe MoEd have invested great deain

school infrastructurespecfically to embedheLMS.

Lt is true that the MoEd paifbr and made everythinffP03)
fere they have paid a lot, made the infrastructfjRO5)

The LMS is compulsorjor both teachers and students.

1 @-one wouldtakeyour place for dearning, so you have to do it, it is one of the
requirement§[P07)

Teacherduse of LMS is monitored and failure to use it regularly is highlighted.

Yes, he[ OR(G YV /06 D G P]LWpuld \Watlfip WirR[téachef to include
electronic content and use its tools, meaning it wbeléasiefor students, meaning

if they see someon®tengaging, meaning there is someone neglecting the whole
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thing, no plans, there is nothing, no homework, in this situation ted$emust
upload homework, must upload quiz§é¥9

The MoEd expects to see at least a minimal level of integratitrecystem ito teaching

practice Participant 02 explains thas follows:

K e have a system here, for example, two homeveskksa month and a quiz a
monthi(P02)

As the MoEd is imposing the LMS, it was expectdtit some participants/ould express
negativity towards the idea of integrating the system. However, all particifednfsitive
aboutthe idea of integratinthe LMS into their practicewith manystatng thatintegrating

technology iso longer duxury, it is anecessity

MR LW LV YHU\ LPSRUWDQW LME TW @Y WX XRK ROLGH R
we are not in a place to choose, we are forf§féd4)

Severabparticipants complained aboiite OR (G TV i&ROLF

Lt is their [MoEd] policies that hinder [LMS] usadg05)

Teachersare asked to do administrative tasks such as documentation, which is an archiving
job, as expressed by some of the participants. They indicated that this documentation jok
consumesa great deabf their time and is potentially overrunninigeir teaching practice,

whilst the LMSwas intendedo ease their wotkad

M/e have paperworkhat keeps us occupied from using it [LMS], especigilyen
thatthe LMS was integrated to ease my worlkOalL. W \Mdwié are still sticking to
paper, WKHWHRIR/ P XFK GR F XBPddupnahiatgr. R @nportant to them
[MoEd], it can overshadow theeaching itself, for exampié you teach everything
EXW \RX KDYHQ ftwhe RW KWRDQ WS HG Q Datudentatidh «
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Is atiring job, and it is an archiving job, not mine. | did not learn archiving at
universityf(P05)

The same participant lfethat whoever paid for the systewas more concernegbout
claiming that we are using the system tladioutthe real benefi#of using the system for

educatiomal purposes.

K, you [MoEd] want me to implememearning, give me a chance to implement

it, you want me to integratelearning, you want me to doan paper, you want me

to document it and create folders, join competitions, make activ@i€syhen will

| be able to do all thatlt seems\RX >0R(G@ GRQITW ZDQW WR VXF
onlyto claimthatwe { Mrihplemented itto make sure thatyoG LG QW SD\ DOO
then, at the endyaveno-one use itf{P05)

This sub WKHPH JDYH DQ RYHUDOO SLFW X 0OfiVioBd iWweastrhe®D U W
and experiences with the paésand standardenforcedby the MoEd. It showed that there
isaSX0O0 EHWZHHQ WKH O0OR (G fMnt&gratiod K ¥ WasWdr eBralrgV /0
purpose®r management purposédse following subtheme focusson more technical data

UHJDUGLQJ WKUMSSRieNEncEd SDQ WV

5.2.2.2) Technical System
In this subtheme, the LMS design and functionalitiéscusseddy the participants are

analysed irorderto understand the technical aspextthe system in broagrms

As with other online platformsl.MSs contain asystem desigrelement This is the frst
interfacewith which the user interactsrhis elemenallows the user texplore and ug the
systemandconnect to other functionalities, either embedded in or connected to the system.
Participants indicated that the system is simply designed, ligaga of questions and

answerghat supports cognitive approaches
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Lt is a normal page, questions and answers, he would answer or ask his colleagues
if they were discussing %{P07)

Another participant stated that the system deswgis notsuitable forstudents at their
development age levelt should be more interactive, motivating and educational. For
example, ifastudent was givethetaskof answeing some questions about a topic and they
got them wrong, the LMS should supptine studenin undersanding whyand should
provide the correctesponseslf the student answered corregcttitis could open further

opportunities for development through more challenging questions.

fThe LMS is static [notusetlULHQGO\@ « LW GRHV IQhRsNo bewW W U
LQWHUDFWLYH WKLV LV ZKDW ZH ZhHeQMbEkd adWinKDV
have to look for plans to resolve iss§E203)

Those participants did not question the usefulness of the LMS systiucationbutthey
did believe thait would be more supportive to learning if it wastapdate in relation to its

competitive level and functionality compared to other platforms.

f-learning is amazing, buwhat isthe idea?You have togive it a hgher value,

percentage and develop the software to a competitive f{g@)

System functionalityrelates to system desigthe relationship between them can be
represented as a box of to@ystem desigrand the tools withifsystem functionality)In
broadterms the system is designed to support communication between teachers, students
SDUHQWY DQG DGPLQLVWUDWRUYV thrdigibDtevsRof\diKeSehR U W \
functionalities such aghe ability toupload materials (documents, vide audios, pictures
HWF RQOLQH KRPHZRUN DQG TXL]]JHV JUDGLQJ V!
attendance. Those aspects can also be accessed by parents who are interested in track

WKHLU FKLOGUHQYY GHYHORSPHQW
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Lt is similar toan electronic webpagét can beused forcommunicabn between
teachers and students, ahdtweenSDUHQ WYV D QG D &dp éxampleyol D W R
can send materials, homework, quizzes and discusgostsdents« Parents @an

use it totrack their son at schod[P08)

However, the LMS is an online portal that can only be accessed through an internet
connection. This makes internet connectivity one of the elements withoch the LMS
cannot work. Nearly all participants indicated sswviththeir internet connection. Some

examples of internet issues at school are loss of connectivity, lagging when using LMS and

low internetspeed.

ffhe nternet connection is heavyHV WKH LQWHUQHW FDQTW VX
at school, of cotse At homeit could be strongebutat school it is too slow, sgou
struggle to load other things, not orthe LMS(P01)

Therepeatedoccurrence of such issues m@ttSDUWLFLSDQWVY PRWLYDW

stop relying orthe LMS for their teacmg practice.

fere they have paid a lot, made the infrastructure jtagemsW KH\ GLGQIW V
The network collapses if is overloaded, for exampleaffewclasses use it [LMS/
LOQWHUQHW@ D Wf Madvdeh pdblerr, a4 doBriHas & problem ocwvice

or three times, | get bored and leavelitold you, | am not a machine, so | would
have a reactionl wo X O G® fidtivatedit would waste my time, so | would say it

Is better to go back to traditional teaoly J(P05)

The LMS isintendedto save teachers time and effdf¢w participants agredtiat this was
currently the casdgut they indicatedhatit would do san the long runThis is becausthe
MoEd requestshat many tasks be completed andhnysysem functionalities be used by

teachergo a high level. This requires considerable time investment on the part of teachers
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At the beginningyes [timewas a problerh If you had to prepara bank d stored
guestions, you would needot oftime, yesBut if you already have a bank or store
[of questions], after this yooandraw on thatsoit | & little easier In the long run

it gets betteff{P0O7)

The general technical aspects of the systemmussed by interview participantgluded the
LMS platform design, its functionalities and some of the general issues with infrastructure
such as internet connection. The following $léme presents a more specific analgsis

issues related to teaching througeLMS.

5.22.3) Teaching System

The actual teaching practices of participants integratimgLMS included a number of
interesting aspects. Participantslipgeviously show an appreciation of the systemwith
some comments opotential development and updates. In this section, more specific

examples arprovided

One importanteaching experience mentioned by some of the participeagtheir shared
lesson planning and communication. Teachers of the same subject colidloratson
planning. For example, if there were three teacherstlagy had three chapters of the
curriculum to cover in one semester, they could divide the lesson planning between them.
onechapter for each teacher. Then they could share their lesson plans with eadh other

FRPSOHWH WKH ZKROH \sehwlaRiingy KUHH FKDSWHUVY OHV

fEven here, they [MoEd] have creatédhare with” as wellf(P06)

The LMS show great potential in assisting teachexsit offers them new tools that can be
used intheir practice. Some of these tools can be customised basédldD FKHUV Y SUH

supporting constructivist approaché®r example, the LMSiges teacherghe option to
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send materials to the whole class or to selected students ord\allblws teachers target
VSHFLILF VWXGHQWYVY QHH GficatedRtRat the LMD lkllewSdxheisrl F L S|
exampleto provide a lowperforming student with suitable materials targeting their needs

as well ago provide highperforming studemstwith more challenging materials.

fThere are some students who ata low performance level, who need more
homework | can send it toone studentlone, & there is a choice to send to all

students or choose a single student. So,camstart to supporthat studeng little

« And for higherperforming students, yowan send them materials that are more

related to their levethat canincreasetheir interest{{P09)

However, when trying to create online materials for studesitsgLMS tools, participants
experienced difficulties. As they are teaching physics, tleegto use Greek symbols and
mathematical equation¥he systendoesnot easly accept tese symbolsincreasing the

time and efforthat teachers must put in
fror me to create them [diagranasd worksheets] it will take a long timélso |
FDQYW >XSathRdlkeahis/ R Rould take too much effdrtcould take a

picture and [uploadjt like that, butit would take a very long timerf P H €PO01)

The continuing presence of such issues walddrly KLQGHU WHDFKHUVY /0¢

However, these issuegere reported, anithe issueseems to have been resolved.

¥YRX KDYH FHUWDLQ FKDUDFWHULVWLFV \HV \RX

possible;noweverything iOK (P06)
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Since the interviews were conductedhin a short peod of time, it isunlikely that anissue
reported earliewould be resolved during thaameperiod. This leads to another poivithy
are some schools no longer having this issue while others are? There could be severa
reasons however, one of the poteal reasons mentioned by participantas the lead

teachers, whose interviews will be analysederthe next suiheme.

Teacherdintegration otthe LMS into their practice differs foears 10 and 11 anear 12
studentsParticipants indicated thatiglentsn Years 10 and 11 are more engdgith LMS

than studenté Year 12. One of the reasons is that LMS usag¥ &ar 12 students is not
marked makingstudents reluctant to continue engaging with it. Participant 02 explains this,
indicating thatthe/ 06 LV pDFFHSWDE®DS 13X ahH 1LX Iufinot useful foear 12
students. Another participargaid thatthis was a problem affecting their successful

integration of LMSin this age group.

IKHDU GRQYIYW KDYH >PDUNV R QH/® agf@hers\akeLnvoré. V D
marks held with the teacher, then the student would be more interested in those marks

ZLWK WKH YWePFKHU «

Therefore, participants indicated thétar 12students are not motivated to work with the
LMS. Even the minimunfevel ofintegrationrequiredby the MoEd onehomeworktaskand
onequiz per month, is difficult to fulfil for this group. Participants struggled with this, as
they tried to motivate studento log into the system, but ordyound30% of the Year 12

students would do g@s estimated by one of the participants

PKH VWXGHQWY « \RX ZRXOG VD\ DFFHgRO5L W DQ



Participants sometimes resadto forcing students itYears 10, 11 and 12 to use the LMS
through what they referred to as IT lab class -¢eaening class. Thewould take their
students to the computers lab so each studeia lsamputer to use and log into the system

to accesshematerials, homework or quizzes planned by the teacher.

ffou have to take students to lab class, and fdheanto go back and solve

equations, things like #t {P03)

Some teachers use theskearning classet® teach the studentwwto use the LMS.

fhe school is really interested inlearning, and sometimes they assign specific
classes to labFor examplewhenl take the whole class now for adearning class,

| take them to the lalEvery student sstat a computer and lagin using his account,
and Ihavethee-learning coordinator with me walass with a computer and an LMS
teacher (PO1)

Participantsadded that students at secondarel are not taught the skills necessary to use
the LMS, instead beingaught scientit subjects. Therefore, it is not their job to teach

students LMS skills.

It is not us who should teathem WKH /06 « \RX GRQ TowkiW,MddF K V
teachthem D V FLH QW L | S5cFwé&/ateenigt leBpahsible fdre LMS, the studens
havehadit since "GUDGH VR WKH VWXGH Q g WhaNH&LNISH D F K
is (P06)

Studentdinteraction with LMS at home compared to when they are at school sfawed
interesting contradiction. Participants indicated that students are actually happy todgar a

e-learning classsandarekeener to use the LMS at school.
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fThe student at schoslys honestly thak H GRHVQITW KDYH D SURE(
happy when therg§ vV dl€arning classf{P07)

However,if the studentsre told to log intathe LMS to do homework or a quiz at home,
they would start to give excuses, which sometimes could be true. As a teacher, bere is

muchthatcan be done.

fThe students are a bit reluctamitK H\ VD\ , GRQfW KDYH D ODSWF
to the interneat homeWhat can you do? | will have to wait for adearning class]
(PO1)

Some of tlese excusebave to do withV W X Gpldréni8.\P&rents have emportantrole in
WKHLU FKLO Gandi ufacilitatel or biQdeitlde use of LMS at home. Pgraats
indicated that the LMS granted them the opportunity to communicate with parents and for

parentsWR WUDFN WKHLU FKLOGUHQYY SHUIRUPDQFH

Lt is away ofcommunicatig ZL W K S D Wisl&sW/péssible fam parent to check
KLV VRQTV SH UsERWHRDNG &rélgiligy @iffP09)

SDUWLFLSDQWYV LQGLFDaHGhaVKD W | ISTFWH QW W T VEHXCEHHQ

system.The majority of parentdo not appear to beonvinced about thetility of the LMS.

IKH SUREOHP [ksHhdf]paiehtscare novery convinced about .itl am
KRQHVWO\ WHOOLQJ \RX WHKPRGDMRULW\ DUHQYIW |

ThissectionhaSUHVHQWHG GDWD UHODWHG WR SDUWL®BLSDC
their teaching. It refldedon WKH SRWHQWLDO RI WKH /06 LQ tBhevVLYV
issues hindering successful integration of the LMS. The followingtiseiimerelatesto

learning about the LMS and the skills necessary to use it.
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5.22.4) Learninghe System

This subtheme focuses on learning about the systeahydingtraining sessions, workshops
and courses. Prior to learning about the LMS, teachers are expehtaktbasic computer
skills. One of thévioEdrequirements ithatteachers havanlCDL (International Computer

Driving License). If a teaches employed but is lacking this licengle teacheis funded

by the school to attendfaur-monthlCDL course

Mvhen a teacher is employed hene Qatar], thefirst thing they [MoEd] das check

one of the requirementt)e ICDL. If you havethis, you will get points over other
candidates. If you@Q W KDYH LW OLNH Pf&verGea@iQfiMa KDY |
school funded me for about four monthkey bring us here and teach us harel

they te¢d XV RQOLQH RQ D VSHFLILF GDWH «fPREYG ([F

In the initial phase of the LMS project, the MoEd held and led tdy&cific training course
for most teachers. They assgghthe classes aa nonteaching date and a large group of

teachers attemdlthe course.

Before using it [LMS], there is traininf{P09)

Severalyearsafter e-learning (LMS) implementation, the MoEd stopped providing large
scale training sessions and introduced another teacher training strategy, which was describe
by one of the participants #ee frace transfer stratedjnder thisstrategy, ertain teachers

are assigned the role gieadersfor |ead teacher§ These teacherare responsibléor
learning aboumnew updates and changes to the system through workshojixy ltleédMoEd.

They arethenexpected to go back to their depaents and transfer the knowledge to other

teachers.

At the beginning they took a certain group and usegf WU D Q VI H:UThe WU D
personwho was chosen was trained, then thamne back to school and stadto
WHDFK RWKHUV « DQG WdiseplindsKAB8) IURP GLITHUHQW
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And whenever ther@as a new thing, there would be a worksholpere is a thing
here called3leaders’, each section woultlavesomeone responsible for it, so if there
was a new thing, he would attend a meeting, takeogkshop, learn what is new,
then go back this school and teach othefgP09)

It is important to distinguish between lead teachers and LMSeareing coordinata The
lead teacher is assigned to one subject departiieate is, br example, a lead teacher for
themath department, another lead teachettfephysics departmenand so on. Those lead
teachers mustomefrom the department they are responsible toey arealwaysteachers
at the school. The LMS-learning coordinator iasuallyone person a school andacts as
coordinaor for the whole school. Hier herrole is to provide new teachersaaschool with
LMS training ando provide training for thevhole schooin any new technology introduced

by the MoEd.

ifhe e-learning coordinator, every time themgas a new update from MoEd, he

would conduct a training for the whole sch&#07)

New teachers employed at schomdceive considerablesupport fran the school
administration and their colleagues when it comes to LMS training. The school organises

basicin-house LMS training for new teachers.

MVe do internal training for new teachers, and you can ask your colleg{jo@s)

Severalparticipants comained about how somef the training sessios were heldThey
stated that largscale training wouldusudly involve general discussionsot allowing

teacherdo ask more specific and complicated questions

fometimes the [training] course would bpen to everyone&ometimes there are

greatbenefitsto this, but when it is for each section by itself, thermore benefit
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Why? Youcan discuss with him [instructor], talk to him, the interacticsamore
active{[P07)

,Q UHJDUG WR VWsXd5 Fhentionetl eablier,\participants expressed that students
oftenreach secondaryckool without beingeady tousethe LMS. Teachersecommended

that students be taught how to use LM&ting fromY ear 4. Tlis is because students at that
age and devefoment level araypically more enthugstic aboutworking with computers

and online systeathan when they are older.

fespecially in elementary stageP RUH WKDQ SUHSDUDWRU\ DQG

because the child is more encouragge6)

However,unfortunately,children do not receivenough LMStrainingwhen theyare in the

elementary stage¥ €as4 +6).

Lt is not because they are not bothered [fote/06 @ LW LV EHFDXVH
get enough interactiorithey werenot taughtf{P06)

However, with the current isssi@t secondaryevel, some school administrations have
identified the issue and assigned specific IT lab classes for students to leamdrayage
with the LMS, including accessing it, doing homeworlkcompleting quizzes and

communicatng with others

QAlso, here at school they have made some of the computer classes like training
sessions for students, because mo#itetomputer classesrain computer Iab. It

was a move made by the school administrafjei08).

This subtheme related to training and preparing teachers and students to use thEheMS.
SDUWLFLSDQWYV Y dhenv@dMaintheEMoBd dreQavedieéhthirs to use the LMS at
the beginning of implementation and how they develapegbingtrainingthroughthe new

strategyof cooperating withalead teacher. Participants reflectadsome of the issues they

134



had with training sessions asttessedhe importance of training studentsuse the LMS

from an early stagso they arenore engaged with the system in their senior years at school.

In this section,an analysis of dateegardingthe LMS was presented. The Ministry of
(G XFDW Ld&stthgriin hrig Yocus on successfully integrating the system is aletire
data, and the participants are generally accepfinige idea of integrating the LMS in their
practice However, they expressed some issuesh system design, trainingand
implementation Some of these issues have already been resolved and some hdve not.
idea of integratinghe LMS into education was aimedsupporing and enhanog teacherd|
DQG VWXGHQWVY HJ[R&lb totHaEX Wemélkid affett b he LMS on the

S D UW L FeahiDErAChcE.

5.23) ThemelTwo: TheLMS andTeaching
The LMS hashad different levels of effect on teaching practioethis section, the effects

are classified into three categorias: effect, minor effectandmajor effects.

5.23.1) No Effect
No effect meas that LMS implementationdid not change or va any direct effect on

SDUWL pria&ieeQ WV 1

Several prticipants reflected on their lesson planning ptaoand after LMS integration,
finding no difference irthe structure of thelesson plaa The structure of the lesson plan
is provided by théinistry of Education andHigher Education in a template for teachers to

fill in, and LMS integration did natlter ths pre-existing template.

For Year 12 studentgarticipants reflected that the LMS usage during the academic year
did not count for any markewardsW KH VW X G H Q&r§. T hekefdiz Qhal R SW2©
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rarely used byrear 12 studentand had no effect otheir learning (evidence presetin

5.2.23).

Some participants indicated that evémough they usethe LMS forYears 10 and 11 in

practice, it did not have any effect on their final examinations.

nother thing You focuson the students utilising-kearning and then at the end of

the year you test them using pen and paper, fovitat be![P01)

Nevertheless, there were minor effects of the LMS on lesson planning an@sykets of

teaching practicelhe followingsection discusses such minor effects

5.23.2) Minor Effects
One of the challengdhlatparticipants had when planning for their lessaaschoosinghe
best strategyot ILW VWXGHQWVYT OHDUQLQ Jgdalt stated 1 @hEssdh D Q C

plan.

fometimes the lesson pléakes an hour and sometimes takes two or more, only to

look for the best strategy to achieve the goal4[§¥16)

This ®ctionanalyses dataxthe minor effects ofthe06 RQ SDUWLFLSDQWVTYT W
In this subtheme,we find thatthe LMS supports teachers by increasing their options in
terms ofteaching strategieJ his occurs eithawnithout affecting the process or by changing
from papefbased practice to elgonic practice, such as creating lesson plans electronically

in the lesson planner software (P02).
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When planning, other than creating lesson plans electronically, the LMS is not akealys
in the classroornts use dependsn thegoals stated in thiesson planTeachersndicate in

the lesson plan where they will be utilising LMS functions and for whgtose

In lesson planning, if yoplanned touse the LMS [for the lesson], you would
indicate it in your plan. For example, a homewtakkwill be uploadedo the LMS,

a discussion will bstarted or a quiz will beadministeredusingthe LMSY(P08)

Some participants indicatédatthey usd the LMS to upload activities for students to work
on, in addition to papeor classbased activities (not irgy the LMS) wheretheyprint paper
copies ofactivities for students to take home.iFis due to thedw student engagement with

the system; thseLMS-basedactivities hae apositiveeffect on student§earning.

llike activities, not just piece of SDSHU ZLWK TXHVNy liRQtMdaMR VI
would seequestions that when he answers he would understand the lesson without

DVNLQJ PH «of thkeBctiktieB @pldaded on the LMBP06)

Other than activities, participants shardditional types of materials with students, for
example lesson plans, worksheets and useful electronic source$ttfdparticipantssaid
that theyusal the PhET virtual labwhich helps students itmeir learring. Via the LMS,

students can access links to specific physitated experiments shared by teachers.

A student cannot see the magnetic field, but in those [virtual lab] programs it can

be visiblef[P05)

LMS has also providegarticipantswith more diversemeans of communicatigsuch as

online discussions with students and their parents outside of school time.



fThere is a shared page in the LMS where anyone can post, edit and reply. This page
madeone of mystudens more present and engad +he wasthe studentwho

interacted mostvith the pagd[(P04)

In terms of communication, the LMf&cilitated thesharingof materialsbetweernteachers,
students, parents artde administration. Participants indicated that teacherddceasily
share their lessonlgns with their colleaguesg shown under thprevious themet1.3).
Sharing lesson plans has increased collaboration between teachers within the same disciplir

(evidencepresentedn previous theme 1.3)

Despitethe great potential dhe LMS in enhancing communication between stakeholders,
it had little effect on online communication with students through the systhis was
because otompetition with other social media softwaseme participantdiscussedheir

use of otheplatforms that are more popular witudents.

@l of theclasses have a WhatsApp group, it corapeiith us [usingthe LMS].

When | want to share somethimgth them | share it through [WhatsApd[P04)

To assess studerfsnderstanding and learning, teachers are required by the MoEd to hand
out homework and quizzes. With the LMS, they are now requireddtoinister two

homeworktasksand a quizsia the LMS (analysed in previous these.2).

Some participantsaidthat the LMS hadlittle HITHFW R Q VW X keebQsé/ dfife OH D

limited student integration of the LMShis low level of integration wadue to its low mark

worth and other elements analysedheprevious themex22.2 and5.2.23).
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Participants indicatkthat the LMSvasa veryusefulsupport toofor their teaching practice.

Its major effectswill be discussed in the following section.

5.23.3) Major Effects
Two categories emerged from the data describing major effects of the LMS. The first
categorywasthe effect of the LMSn changing existingeachingpractices significantly.

The second categoryas the effect of the LMS forming new practices for teachers.

5.23.3.1) Change#@ractices

This sectionpresents data related é&spectof the LMSthat FKDQJHG WHDFKHU\
significantly. A major benefit of the LMS is its potential in providing teachers with the ability

to customise learning materials to sfiestudents based on their learning preferences and
their performance levelgevidence presead in 5.2.23). This helped participant$so
communicag with every student when required based on their needs. Igalastudents

the opportunityto ask tealeers questions argkeksupport outside of class.

Alongsidethe introduction of the LMS in schools, some of those schools received tablet
devices. Those tabletsdasignificanteffect on teaching practice when they were used in

class.

Mhen wefirst VWD UWHG XV M@ lseédKorhai@ Gabiets the beginning it

was very good, and we ustém a lotbecausehey wereusefulf{P08)

Some participants have also reflected orpaaticular functionality in the LMS that
significantly affected tacherdfpractice in the classom: theHP classroom. However, this
functionality was onhdiscussedby teachers working at schodleat hadeceived tablets for

their studentsUsing this functionateacher could conneatl of the VW XGHQ W V &irW D E (
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own device and use functions such as voting and choosing answers (P08, P09). This
functionality was last available in 201and its loss waprobably due to licemmsg issues

according taone of the participants (P09).

The originalvision sharedby the MoEd (Supreme Educational Council at that tinva} that

all students and teachevgould be providedwith a tablet or a laptop. Howevethis
programmevasdiscontinuedand no devices were given to new generations at schools who
hadreceived iin the ealy stages nor to other schools. The reasons behind this degsien

not known to the participants.

Some participants commented thiaé LMShastoo many functions for a teacher to use. In
addition to their regular tasks, participants stated thatwesg required to use too many
LMS functions and to record all of their LMSeasddng to their workload andiminishing

thepotentialbenefis (aspreserg¢din 5.2.21).

fhey [MoEd] are not allowing us to benefit from it due to éxeessivaevorkload
« There is extra workhat isnot useful [in the LMS], and they are asking us to do
it, but in the end, it is not worth any marks floe student[P05)

Participantsagreedthat the LMS didafford the possibilityof online materials, homework
and quizzeshowever, the MoEdaurrentlyrequires teachers to use both online and paper

based materials, homework and quizzes, which overloads them.

In our lesson planning, we are ngiced to have homeworlSometimes | have to

create papeibased homework and other times | have to do it oif{ir@3)
fror methe paper EDVHG OHVVRQ S OD EvVeipdaHapreeeldip8oemR E O

LV SULQWHG DQG VW RMUH[GMI Qooidikidi] dlRead$ Hdd an

electronic copywhich is also more organis&P06)
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The LMS also affected how teachers were assessed. #kihS integration, teachers used

to have a meeting with the academic deputy, hand in their lesson planner book arideallow
academic deputy to obsenane of their lessos. With the LMS, those tasks were
significantly changednstead ohaving an academic deputy contact teachers to arrange for

a visit and a meetingh¢y wouldjust show upn the classroom.

e [the academideputy] has a timetable, so he wo@idjo WR WKH WHDFKH
first the would join the morning school assembly, then he wgttirectly to the
classroom, and hevould have already printedut the lesson plan [from the LMY]

(PO4)

5.23.3.2) NewPractices

This sectionpresents data related to the effect of the LMS in forming new practices for
teachers. For example, participants stated thataleyequiredo electronically share their
lesson plans with their studentist theLMS, even if they do nicsee the benefit in doing so.

Prior to LMS integration, they did nbave to do this

fThere are things in the LMS called lesson planning. | am obligethfayloEd] to
upload lesson plans and to share them with students. But why? No student looks a
it, andeven if they did, they would not underst&frRD5)

After the introduction of the LMSa new task was required from teachensementioned

by all of the participants. @acherarenowrequired to create a bank of questions within the
LMS. The creation of this bank of questions seems to be difficulsome participants,
mainly due to two factorghefirst is related to thalifficulty of using thesystem and the
second isrelated tothe limited typs of questions thatan be created due to system
limitations (presented in themeng. The first difficulty tendsto be resolved with times
teachers become more experienced with the system; the second difficulty requires soms
developmento the system to enable teachersnidude a wider range of characters and

symbols in theiquestions.
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LIt is not easy to create questions with physics symilEh are mostly Greek
letters You have to write an equation with powers and symhbdlshtakes a lot of

W L P Fhesefore it is difficult [to do it itheLMS] and a barrier for usEven when

| try to copy it pnequation] from a word document, sometimes it does not accgpt it
(PO1)

Participantssuggested thad customised question bank createy experts in the field in
coordination with the MoEte madeavailable for all teachers, instead of having teachers

createquestiondy themselve$P05)

One of the mia effects of the LMS was the introduction of a new practice, knowhed3
lab class, by the MoEd. Some participants ref@to this as an e-learning class. IT lab

classes werasuallyused forthe computing curriculum.

I hey [MoEdandschooladministration] provide specific classes for each module to

use IT lab as an-karning class[P01)

IT lab classes assist teachers to utilise LMS in the classm®every student can connect
with the LMS through computers (POI)his introducesa challenge for @ntrolling the

classroom

fror example, you cannot checkeach and every oref 30 students on a computer,
a minute per student, for example to check that they are all connected andrarcess
the page youwantahe /06 « WKLV ZLOO FRgROXYPH FODVV WL

To overcome this challeegteachers are provided widimin-class support team

fEvery student loginto his account using the computer available [in IT lab class]
have the dearning [or LMS] coordinator and the-kearning teacherwho is actually

the computing teacher, with rfj@01)
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However, participantmentioneddifferent wsesof thelT lab class in relation to curriculum
coverage. Somef the participants introduaknew subjects from the curriculumahile
othess built on prevous subjects oused it to allowstudents to work on online homework

and quizzes.

ptudents for example have homework to do, they would Idg ihegl LMS, during
IT lab class] and dat « Of course it would takéme awayfrom classes and from
the curriculum. For me if the student is interacting with materials from the

curriculum then he is not wasting the clas§g%?2)

Some participants expressed their disapproval of IT lab class scheduling, as sometimes |
interrupts their plans in covering the couium andbccupiesmportant teachingme (P09).
However, the frequency of IT lab sessions per teacher per class is very asiiteticated

by the participantsasit occurs only twice per semester each teacheihis means that

students would havaoundtwo classes per module per year.

LOr a teacher per semester, about two sessions. It is the LMS coordinator who
creates the timetable SUREDEO\ VR WKDW DOO FODVVHV KELC
sessiong(P08)

In general, participants expressed that IT lab elss®tivate studesttoengage with the

LMS. Theyalso enhance studerfillaborative learning.

[in the IT lab classhrough the LMS] studesstart to answer some questioife
answers are shown on your screen, whatever you choose, and you present them o
the [big] screenThat waythe studentsansee and learn what thettassmatefiave
answered, what was correct anglas incorrect how to improve, this is also
importantf(P07)

This sectionhas presented data related to the L{¥&8fect on teachin@ccording tahree

levels:no effect, minor effects and major effedssed orthe datgresentedthe LMS had
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different effecs on different areas of teaching pract@ed participants had different

experiences of approving or disapprovofghose effects.

The datgpresentedn this part of the chapter guided the second pléaskata collection

which was conductedsinga crosssectional online survey.

5.24) Summary ofactorsExplored
RQ1l) :KDW DUH WKH IDFWRUV LQIOXHQFLQJ WHDFKHUVT |

Learning Management System in secondary schools in Qatar?

The following tables show the factotisat wereextracted fromPhaseOne findings to be
used inthe creation of the instrument fon&eTwo. These factors ddresshe firstresearch
guestion. Two main groups of factors were creafdte first groupconsiss of factors
originally found in the relevaniterature Thesecondyroupconsists ofactorsthat were not

found in the relevant literature
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Table20. Group onefactorssupported byheliterature

# Factor explored in qualitative data Reference(s)

(Chen, 2008) (Nasset al, 2011)

1 Teacher beliefs (Tondeuret al, 2008)

(Nassert al, 2011) (Ertmer &

2 Communication/colleagues OttenbreitL eftwich, 2010)

(Martin-Rodriguezet al, 2015)
3 Curricula (Wilkins, 2008) (Livingstone, 2012)
(Chen, 2008)

(Martin-Rodriguez et al., 2015)

4 PEU (Nasser et al., 2011)
5 Technology availability (Smarkola, 2008) (Chen, 2008)
6 7 H D F Kekberierfe (Nasseet al, 2011)(Klobas & A,
2010)
(Nassetet al, 2011) (Livingstone,
7 Infrastructure 2012) (Chieret al, 2014) (Tarling &

Ng'ambi, 2016)
(Livingstone, 2012) (Nasset al,

8 Internet at home 2011) Pundar & $ N o D 2014)
(Lonnet al, 2011)
(Adzharuddin & Ling, 2013) (Pengt
al., 2009) (Nassest al, 2011)
(Browne, 2015) (ABusaidi & Al-
Shihi, 2010) (Chen, 2008p(indar &
$ N o D2@G1Y) (Liuet al, 2010)
(Chienet al, 2014) (Keengwet al,
2014) (Kriek & Stols, 2010)
(Livingstone, 2012) (Nasset al,
2011) (Wilkins, 2008) (Blau &
Hameiri, 2010) (Ertmeet al, 2001)
(Schunk, 2012)

(Chienet al, 2014) (Chen, 2008)
(Livingstone, 2012) (Tarhiret al,
2015) (Asiriet al, 2012) (Awanget

al., 2011) (Browne, 2015) (Montrieu:

et al, 2015) (Nasseet al, 2011)
(Shieh, 2012) (Tarling & Ng'ambi,
2016) (Tecet al, 2008) (Tecet al,

2008) (Tondeuet al, 2008)
(Chesney, 2006; Liet al, 2010;
12 PU Saeed &AbdinnourHelm, 2008;
Tarhiniet al, 2015)

7HDFKHSWINST , 7
7THDFKHUVY /06 VI

10 Parent support

11 Policy
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13

14

15

16

17

18

19

20

21

22

23

24

25

26

Self-efficacy

LMS usage at home
LMS usage at school

6WXGHQWVY /06 6

Motivation

Customisation

Reliability

Tablet issues in class

LMS Support

Uploading materials
Online quizzes &homework
Auto-correction
Sharing lesson plans
Question bank

Consumes time & effort

Training/large irhouse

Training/trace transfer strategy

Loss of connection
Low speed
Lagging when overloaded

Design (simple, classic)

Workload

(Nassert al, 2011)

(Diindar & $ N o D 214
(Adzharuddin & Ling, 2013) (Pengt
al., 2009)

(Penget al, 2009)(Wilkins, 2008)
(Liu et al, 2010) (Nassest al, 2011)

(Keengweet al, 2014) (Wilkins,
2008)

(Yildirim et al, 2014)

(Lonnet al, 2011) (Pengt al, 2009)
(Yildirim et al, 2014) (Chen, 2008)

(Montrieuxet al, 2015)

(Smarkola, 2008) (De Smet al,
2012) (Chen, 2008)

(Martin-Rodriguez et al., 2015)
(Yildirim et al., 2014) (Nasser et al.,
2011)

(Chienet al, 2014) (Smarkola, 2008
(Ertmer & Ottenbre#_eftwich, 2010)
(Awanget al, 2011) (Browne, 2015)
(Chen, 2008) (+QGDU $No
2014) (Emelyanova & Voronina,
2014) (Kldbas & A, 2010) (Ottenbreit
Leftwich et al, 2010)
(Smarkola, 2008) (Nasset al, 2011)
(Chen, 2008) (Ertmer, 1999) (Brown
2015) (AFBusaidi & Al-Shihi, 2010)
(Livingstone, 2012)Stevenson, 2013
(De Smetet al, 2012) Pundar &
$ N o D 2G14) (Ertmer & Ottenbreit
Leftwich, 2010) (Yildirimet al, 2014)
(Tarling & Ng'ambi, 2016) (Andersor
& Maninger, 2007)

(Penget al, 2009

(Montrieuxet al, 2015)

(Awanget al, 2011) Pundar &
$ N o D2@14) (Emelyanova &
Voronina, 2014) (Nasset al, 2011)
(Shieh, 2012)
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Table21. Grouptwo: new factors explored

#

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Factor explored in qualitative data

LMS design ignotivational
LMS design iseducational
LMS design ignteractive
LMS Design is competitive
Communication with students
Communication with parents
Communication witrschool admirstration
Communication with MoEd
Studentmotivation
Years 10 & 11
BeliefsaboutLMS
Year 12
School administration and IT lab class
School irhouse training
3DUHQW \A§oELIMS L H | V
MoEd monitoring LMS usage
MoEd minimum integration
LMS mark worth
MoEd uncleargoal
IT lab clasgsforce studergto use LMS
IT lab class frequency per class
MoEd support continuous system development
MoEd andtabletdistribution

With this final stepfhaseOne data analysiwas concludedThe next section preserds

analysis othe quantitative data collected PhaseTwo.



5.3) Phasefwo +QuantitativeAnalysis

5.31) Introduction

This section of the chapter analyses and interprets the data cotlectegithe quantitative
phase, aiming to further explore the qualitative phase findings and highlight important
IDFWRUV LQIOXHQFLQJ WheDchaptetUstafts mate dapepdFatidn Fakd

cleansing, followed by factor analysis and mean comparisons dt&sg t

5.32) Preparindata forAnalysis

Before conducting the analysis, the data collected was reviewed for consistency,
complet@ess ofesponses and missing data. Toleowing sections describie process of
reviewing the data anfiltering incompleteand missingesponsesThe resultdor the key
factorstargetedin research question threge@rs of experiencgender,age andsubjects
taught) are presented beforedaafter the filtration process. For all other unfiltered results

please se@ppendix C.

5.32.1) ReponseLollected tDescriptiveStatistics

The online survey was distributed in October 2019 and was kept open until January 2020. A
total of 399 unfiltered responses ware collected with 306 completed questionnaires
according toSurveyMonkeyCompleted questionnairegere those in whichthe participant

has reached the last page and successfully submitted the questioratae@2 shows the

total number of participantsatanswered or skipped questionnaire items.
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Table22. Questions answered or skipped bytiggrants

Scale item Answered Skipped Total

Q01 396 3 399
Q02 387 12 399
Q03 368 31 399
Q04 359 40 399
Q05 391 8 399
Q06 378 21 399
Q07 329 70 399
Q08 328 71 399
Q09 326 73 399
Q10 328 71 399
Q11 328 71 399
Q12 317 82 399
Q13 315 84 399
Q14 313 86 399
Q15 313 86 399
Q16 305 94 399
Q17 304 95 399
Q18 305 94 399
( )
Answered vs Skipped Questions
400 o
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Figure23. Graph showingm@sweredvs skipped questions



It can be seemm Figure 23above thathe number oparticipants skippinguestiongradually
increased as participants advanced in filling out the questionnaire. Questionsshamned
considerabledrops in participation,and then suddenly in question 5 the numbér
participants declining to answdecreased to 8 onlfQuestions3 and4 asked about years
taught and school namesx) these questions mhgveservedas a filterfor respondents who

were notwithin the scope of this studyhe drop between quest®f and 7 indicated the

end ofthedemographic information section and the beginning of the 1sj&:ific section

Some of the respondents may have decided not to continue as they were not from the targete

sample, did not know what to answer or had other paiseasonor withdrawing.

5.32.2) Demographi®&esults

The following figures 24 illustrates an example of unfiltered demographic responses to
highlight how results changed after filtering process presentedsexippendix C for all

other unfiltereddemographic statisticsThe majority of the participants had worked for a
prolonged period of time in Qatar. More than 120 of the participants had 16 or more years

of experience in teaching.

Years of Experience

-+ | — 128
1115 I o
6-10 |, 117

o-5 | ss

0 20 40 60 80 100 120 140

B Responses

. J
Figure 24. Years ofexperience in Qatar
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5.3.2.3) FilteringResponses

Responses with issing datawere removedefore theanalysis. The NMISS function in
SPSSwas usedo identify only those respondents who had completed all questimwhkeft

no missing values. This resulteda data set of 261 completed questionnaires. A further 14
respondents/ere excluded becauieey were outside of the sampling frarbeingteachers
atelementary and preparatory schodikisleft a final data set of 24&ligible respondents
with valid responses to all questionnaire itefagrther descriptions follow in the sections

below.

5.32.4) FilteredResponses
The followingfiguresshowthe updated demographic results, excluding the responses with

missing valuesind thel4 responses outside of the sampling frame.

4 _ _ )
Answered vs Skipped questions

00829 28 s 317 313
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/ S/ \ N4 N/ N7 s / / / / S s
5 > Q o\ N o\ N S o\ o\ Q
L e \/alid s Missing  cceeceecs Linear (Valid) ~ «eceeee- Linear (Missing) )

Figure25. Graph showing answered vs skipped questiondlferdd responses

Figure 26 below shows the years of experienceatlparticipants had teaching in Qatar. The

highest number of responses viiaghe 16+ yearscategory with 81 responses; the lowest
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was 1115 yearswith 40 responsesCompared to figure 24, the responses retained their

distribution across the question items

(" .
Years of Experience

81

16+

N
o

11-15

6-10
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B Responses

\.
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Figure26. Graph showingparticipantsfyears of experiendeaching in Qatar

Figure 27 below shows WK H S D U WatidnalBi€s QAMeY filtering the responses, the

number of nationalities was 18ith three SDUWLFLSDQWVY QDWLRQDO

incomplete responses. The highest number of participants were Qaitfrig4 responses

The lowestnumber of participnts was sharelly Algeria, Belgium, Canada, Morocco,

Oman and Pakistamvith only one participant eachFigure 30 shows the distribution of

SDUWLFLSDQWVY QDWLRQDOLWLHYV
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( Yemen 3_. Unknow : )
Algeria, 1 .
n,3 Belgium, 1
Tunisia, 8 USA, 2 Canada 1
Sudan 7 Syria, 9
Egypt, 59
Iraq, 4
Qatar, 74
Jordan, 49
Palestine 14
) Kingdom of Saudi
Pakistan, 1 Arabia, 2
Oman. 1 Lebanon, 7
\_ Morocco, 1 y

Figure27. Graph showingparticipantsihationalities

Figure 28 below shows the schooyears taughtby survey participans. Some of the
participantsaughtat twoor threedifferent yealevels, so the total is higher than the number
of valid surveys Year 12 was the yedevel most taught bythe participantswith 128
respondents teaching at this levelhilst Year 10level was the least taughtvith 95

respoments teaching at this level

15¢



Year Level Taught

Year 12 128
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Figure28. Yearleveltaught (all responses included/missing resporeesved)

A total of 26 male teachefdled out thequestionnaire. Howeveejghtof them were from
outside the sampling frameesultingin 18 usable surveys frormale participantsThe
guestionnaire had a total of 208 female participamtsof whomwere outside the sampling
frame resultingin 202 usable surveys frofemale participantsTwenty-sevenparticipants

could not badentifiedin terms of gender DV WKH\ GLG QRW VWDWH WKH

( L )
School Gender Distribution

Unknown - 27
Boys - 18

0 50 100 150 200 250

B Responses

. J
Figure29. Gender of partit SDQWVY VFKRROV
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Figure 30 belowidentifies SD U W L F L S DUSig \ddpnibith&ihHbfJQ02 and Q04. The
input of school name helps in identifying gender, as only female teachers are allowed to
WHDFK LQ JLan®antyméle keRdReédsvre allowed to WHDFK LQ ER\VY{ VF
additionto this,whena participant writes hisr her nationality in Arabicthe answer often
indicates their gender. For example, if a male participant from Qatar writes his nationality,
he usethe word |fi ® Aprorounced Patariy, whereasf the participanis female shaises

the word |& 6 @(Arenounced@atarriahy. This little differencealso served aan indicator

of gender. There were a few casesvhich participants either used their counfrwame
instead 6the adjective or used English letters to type their nationality. In those cases, the
schoolf Kame was includk so the S D U W L géraléy Qowd/bk identifietthat way Two
participants preferred not to share either théiF K RiR@€] & nationalityHence there

were atotal of 29 male participants, 216 female participanttwo whose gender remained

unknown.

4 . )
Participant Gender

Unknown I 2

0 50 100 150 200

B Responses

. J
Figure30. Graph showing articipant gender

Figure 31 showsthe average age of the participar@®me hundred and elevgrarticipants
were betwee32and41l years oldthe age categonyith the highest numbegix participants
were 21 years old or belowith the bwestnumberbelonging to this age group.
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Figure31 3DUWLFLSDQWVY DJH UDQJH

Figure 2 showsthe subjects taught at all schools. Biology remathednosttaughtsubject
by participantsn this questionnairewith 44 participantswhile elective subjectgwhich
generallyhave alower prioritycomparedo other subjectgemained the leasaught option,

with sevenparticipants.

4 _ )
Subjects Taught

Mixed subjects I 11
Selective Subjectsn————— 7
Information Technology I 17
English Language M 33
Social Science IIIEEEEEGEGNGNENGNENENNNN 16
Biology I 44
Physics m— 11
Chemistry I 24
Mathematics I 05
Islamic teaching I 32
Arabic Language I 0/

0 5 10 15 20 25 30 35 40 45 50

®m Responses

. J
Figure32. Subjects taughiy participants
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With this last graphthe demographic results filtration process was completdd, all

relevant datgresentedThe next section wiltlescribe the preparation of tbata for factor

analysis.

5.32.5) ReverseS8coring

As described in section 4.6.4.1a8d shown in Table 18eversed scoring applied to some

items.Table23 shows albf thequestionnaire items in thetudythattook a reversd scoring

approach.

Table23. List of questionnaire items that were reverse scored

Number

Q08_01
Q17_03
Q17_04
Q17_05
Q17_06
Q18_03
Q18_05
Q18_06
Q18_07

© 00 N o o~ W DN PP

Questionnaire
item code (before)

Questionnaire
item code (after)

Q08_01_R
Q17 03_R
Q17 04 R
Q17 05 _R
Q17 06_R
Q18 03_R
Q18_05_R
Q18_06_R
Q18 07 R

5.3.2.6) Reliability

Tore FKHFN WKH UHOLDELOLW\ RI WKH TXHVWLRQQ@DLUH

shows & U R Q E D F Kafierthie respehBesvere filtered



Table24. CU R Q E D F K fWithditOrSs&imy Walues

Question number C U R Q E Calphaf \

Q7 0.88
Q8 0.84
Q10 0.71
Q11 0.83
Q12 0.83
Q13 0.91
Q14 0.89
Q15 0.91
Q16 0.83
Q17 0.75
Q18 0.81

After removingthe UHVSRQVHYV ZLWK PLVVLQJ YDOXHdfalkURQE
the questionswas still higher than 0.7, whiclmeans thatWKH LWHPV fiadlbdénL D E
maintained(Abdullah & Maliki, 2017;de Vaus et al., 2014ee section 4.6.1.37fter
preparirg and cleansing the data, factor analysas conductedo reduce the high number

of variablesexaminedn the questionnaire.

5.3.3) Factor Analysis
Factor analysis was used to reducettit@ number of indicators by grouping them together.

This processvas conducteth the following order

X

Step 1. Selecting the variables to be analysed

X

Step 2. Extracting an initial set of factors

X

Step 3. Extracting a final set of factors by rotation

X

Step 4. Constructing scales based on the resute@t3 and using #m for further

analysis.

15¢



5.33.1) Selecting th¥ariables

Excluding demographic information questions 1 to 6 amgli@stions/, 8and10 to 18 were
selected for the factor analysighis resulted in ¢otal of 61 itemcodes to be included in the
initial stage of factor analysiSome of theeare shown inrable25 belowas an example

For the full tableplease se@ppendix C.2

Table25. List of some othecoded items selected for factor analysis (1)

Item codes

Q07 01 Q08 05 Q11 04 Q13 01 Q1501 Q16 05 Q18_02

Q07 05 Q10 04 Q12 01 Q13 05 Q1505 Q17 03 R Q18 06 R
Q08 01 R Q10 05 Q12 02 Q13 06 Q16 01 Q17 04 R Q18 07 R

Q08 02 Q11 01 Q12 03 Q13 07 Q1602 Q1705 R Q18 08

Using the SPSS software package f#otor analysisunction wasemployed All item codes
shown inAppendix C.2were included. The factor analysis function in SR&8cuts
additionaltests to checlwhetherthose items can be used for the analysis, sutned&ViO
(KaiserMeyer-Olkin Measure of Sampling AdequacyDQ G % D U W @HithViweiev W i

discussedn section 4.6

Table26 .02 DQG %DUWOHWWYIV UHVXOWYV WDEOH

KMO and Bartlett $ Test

Kaiser-Meyer-Olkin Measure of

Sampling Adequacy 0.92

Bartlett § Test of Sphericity Approx. ChiSquare 11268
df 1830
Sig. 0

The KMO value helpsto identify whether if factor analysis would be suitable and
meaningful for the variables in the correlation matrix. KMO values over 0.7 are considered

appropriatdor factor analysis (Hair et al., 2014; de Vaus, 20B&sed on thést of codes

15¢



a KMO test was conductedesuling in a value of 0.92; this is higher than @7d therefore

it wasconsideredappropriate to continue with factor analysis using this data set

%DUWOHWW TV \Whict W alRd usesl lagidn LirfelicAiby of data appropriateness for
conductingfactor analysiswas also performed on the daimilarly, data was tested
through SPSS and a sphericity significance value of 0.00 resulted, which is less than 0.01

demonstrating the dafg&jppropriateness for factor analy§labachnick & Fidell, 200j7

Another indicator for variable inclusion is communality. Communality is a statistical
calculation fora variable that adds the square values of each correlation with other
variables. The result should be between 0 addcbmmunalityof less than 0.8 considered
very low andthese variablesan be removed from the factor analysis, as they would not
have muchnfluence orthe resultfde Vaus, 2014)Table28 belowshowsexamples othe
communalities of variablesalculated bySPSS All of the variableshad communalities of

above 0.2andas a result, all variables weircluded

Table27. Variablesfcommunalites (1)

Communalities

Item code Extraction Ictoecriré Extraction Item code Extraction
Q07_01 0.66 Q11 _06 0.58 Q15 05 0.76

Q08 01 R 0.51 Q12 04 0.71 Q16 _05 0.79
Q08_02 0.76 Q12_05 0.77 Q16_06 0.80
QO08_05 0.66 Q13 03 0.74 Q17_03 R 0.62
Q10_01 0.62 Q13 04 0.57 Q17 04 R 0.75
Q11 01 0.71 Q14 _02 0.70 Q18 03 R 0.72
Q11 05 0.61 Q15 04 0.65 Q18 07_R 0.48

Extraction Method: Principal Component

Analysis. Q18_08 0.62
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5.3.3.2) FactorAnalysisResults (1)

After selectingthe initial variables forfactor analysisased on the tests described above, it
was decided to try to refine the high number of potential factors for subsequent analysis
the initial number was very higlAn eigenvaluealculationwas usedo reduce the number
of factors An eigenvalue is a statistic that indicates the amo@inariance inthe variables
that the factor explains (Hoyle & Duvall, 2004; de Vaus, 2014). Varianaenisasure of
data dispersion for the variables (de Vaus, 20434 )the higher the eigenvalue of aiahle
(component as referred to in the table) thwre variance the factor explaifig. 187).
Researchers tend to keep only components with eigenvalues greater deaviauig, 2014
Ngaietal.,, 20072 JD Q (% HN L U R J O X8 showsthetdp Eiv@ ¢bmponents and their

corresponding eigenvalueSeeAppendix C.2 fothefull detailed table.

Table28. Components extracted and their eigenvalues (1)

Total Variance Explained

% P Extraction Sums of Squarec  Rotation Sums of Squared

= Initial Eigenvalues Loadinas Loadinas

S g g

§ Total % of  Cumulative Total % of  Cumulative Total %of  Cumulative
Variance % Variance % Variance %

1 1954 32.04 32.04 19.54 32.04 32.04 79 13.@ 13.@2

2 532 8.73 40.77 5.32 8.73 40.77 594 9.73 22.75

3 321 5.26 46.03 3.21 5.26 46.03 470 7.71 30.46

4 248 4.06 50.09 2.48 4.06 50.09 436 7.15 37.60

5 214 3.50 53.60 2.14 3.50 53.60 3.47 5.68 43.28

61 0.06 0.10 100.00
Extraction Method: Principal Component Analysis.

After finalising the number ofactors a component matrix is created that captures the
correlation of eaclariable with the factorsThis is also known as factor loadirféactorl
explairs the greatest degree \adriance Factor 2 explains theecondgreatestand so on.

This results in dargetablecontaining thdactor loadings acrogomponents
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