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ABSTRACT

Students and teachers from secondary schools located in remote areas are faced with barriers to
educational access not seen innder population areas. Students have the problem of accessing
teachers of specialised subjects and the curriculum options their urban counterparts enjoy. In turn,
their teachers have limited opportunities for professional learning and development. Sotie of
inhibiting factors includemall number®f students and stafanda OK22f aQ Ayl oA f AG& {72
range of curriculagdue togeographical challenges anther barriers To overcome the barriers,

some groups of schools in New Zealand initiated seilorganised a programme known as the
Learning Exchange, which is an online collaborative, celraeng programme. To participate in the
programme, a number of the neighbouring schools form a regional virtual cluster and offer online
classestoteachreOK 2 (1 KSNRa Adnterise/andiother ACT seding® Sigilarly,
teachers form online groups to collaborate with and learn from other teachers. The basic strategy
behind the programme is to maximise their existing educational resources andvkusome the

barriers.

{ Ay 0SS (KS LINE INI Y-025amand2b stidd tliister@aye beeyinitiatedhowever

as of 2016, only eight of the clusters have developed and becomsustiinable. Others struggled

to continue their participationn the programme and have disappeared. Therefore, achieving self
sustainable development remains a challenge for the clusters. This research aimed to address the
problem by havinghree main research questions: How was the Learning Exchange devélbjmu

was the Learning Exchangglised by some clusters in New Zealand? What were the facilitating and

inhibiting factors in the development of safistainable school clusters?

This study adopted a qualitative research methodology within an interpretive reflsgeradigm and

a case research method. Four school clusters were selected based on a number of criteria. Each of
the clusters served as the logical unit of analysisldpth interviews were used as the technique for
data collection from individual®oaments and other artefacts were also collected and analysed.
Actor-Network Theory (ANT) was used as a theoretical lens for describing and explaining the four
separate case findings. In particular, the four phases of Translation from ANT were adopted to

de<cribe the findings.

The four case findings, including the inhibiting and facilitating factors, were compared. As a result, a
number of key features were concluded as the required conditions or principles for the development
of seltsustaining clusters. Textendthe researclkdiscussiona complementary lens of Complexity
Theory was utilisedndsome key principles of complex adaptive systevase used inassessing the

research outcome and thus establisgfurther credibility of the ANIased research findgs.



The findings from this researchake practical contributions by facilitating a better understanding of
the conditions required for the seffustainability of the Learning Exchange clusters. The lessons
drawnfrom thisresearchare valablefor reseachers and practitioners of virtual collaborations
operating in a similar context. The main theoretical contribution is the combined use of the ANT and
Complexity Theory lenses. The combined lenses facilitated the research to develop further insights
with adeeplevel of conceptualisation artd improvethe existingunderstanding regardingthe
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CHAPTER INTRODUCTION

1.1 Chapter Introduction

This chapter begins with the provision of background information leading to an explanation of the
research motivation. The motivation section is followed by the introductioth® phenomenon of
interest¢ The Learmig Exchange and the research problem. Then, the knowledge gap section
describes some of the previous studies and justifies the existence of the gap that needed to be
addressed. After that, the three research objectives and their subsequent questionsitined. A

brief description of the theories and research methodologies adopted in this study introduces how
the research goal has been approach8&sine of the major research implications and contributions
are explained to specify the researsignificane. Finally, the chapter is summarised and the

organisation of the upcoming chaptessoutlined.

1.2 Background

Access to school education has been regarded as one of the basic human rights of every individual
by the United Nations and other internationalgamisations. Education For All and the Millennium
Development Goals are only two of the large, global commitments for achieving the goal of

Wdzy A GSNAE I £ SR df@ohansor? 3010HgMaverf duditGaNibsOad dvedemographic,
socioeconomic, political, and other disparitieslamgeportion of the global population still remains
without access to basic education. The divide can also be in terms of the quality of access, the
effectiveness of the education and tleelucational processes or the lack of access to expertise and
other supporting resources. Therefore, regardless of the causes of disparities, the divide not only
exists between developed and developing countries and economically stable and unstable regions
but also within countries between various social classes, urban and rural populations, younger and

senior citizenamong other factorg§Thatcher & Ndabeni, 2010)

With the development of the Information and Communication Technologies (ICTs), prospects
increased for the potential use of those technologies in schools togadkkl challenge of access and
guality access to education and increase opportunities for schools on the wrong sidedigitaé

divide (Voogt & Knezek, 2008hlistorically, different generations of distance education, such as The
Correspondence School (TCS) and radio and TV broadcasts, have been used for supplementing
school education and/or increasing the means of access toatiin. With the development of ICTs
and increased use of digital devices and digided learning material, distance education also
evolvedc referred to as computesupported distance education (CSDE). As a result of the ICT

mediation, potential to reah a larger number of individual learners increased and distance

Chapterl: Introduction 1



education became lively and engagi#mderson & Simpson, 2012Z)n the other hand,

governments ad schools from around the world, particularly from developed countries like New
Zealand, not only encouraged schools to use ICTs for complementing their regular classroom
education but also facilitated the utilisation of the CSDE for enhancing teachirigandhg
performance(Ham, 2008)For example, students, particularly from rural schools, have been enrolled
in CSDE programmes to not only overcome their geographical challengaist benefit from

alternate educational opportunities based on their individual needs and skills. Similarly, teachers
located in rural regions have been encouraged to participate in virtual collaborative opportunities

for their professional learning andevelopment.

As a result of the amalgamation of ICTs, distance and school education, and the use of technologies
for more affordable and equitable access to educational opportunities, the perception of school
education has shifted (Anderson & Simpsorl2®Rdlyer, 2008 Russell, 2004 The concept of
a0K22f W0 SKAYR edddthedacdb-faée @chdol-educafoii sygtein has

transformed. During the transformation, schools have evolved and emerged as virtual schools where
all or some education is provided with the mediation of computers and the Inté@iatk, 2001)

The boundaries between school fatmeface education and distance educatibaveblurred and

become indistinguishdb. The Learning Exchange remains one of the initiatives that not only
contains the attributes of the transformed school paradigm but also exists as argodsdevel

initiative aimed at increasing access to affordable and equitable opportunities fdestsi and

teachers located in rural schools of New Zealand.

1.3 Research Motivation

Based on the above, a number of factors motivated this study. Personal influence was the key factor
F2NJ dzy RSNI I {Ay3 | addzRe Yosonihi&lédalng Bonddded i théWkS NDa R A
to a PhD level. After a preliminary review of the literatutee Learning Exchange was identified as

an online collaborative learning programme, sdilfiected and selbrganised by local school

communities for nearly two decadeshdrefore, studying the development of the Learning Exchange

became the subsequent motivation for this study.

From aninformationSystersNBE & S| NOKSNRA LRAYy (Gl 2F @ASE>S GKS LINE:
compelling. Some examples of the major attributes includeubke of the theory of clusters and ICTs
for virtual collaborative learning and reciprocal exchange of educational resources between schools

at a distance. Similarly, the rise of the Learning Exchange as agpéstevel initiative led by local,

f
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rural, small communities of schools with tl®ttom-up developmental approach were some of the
other attributes that motivated this research project. These attributes not only suggéiséed
Learning Exchange as the potential phenomenon of interest but also saddke possible

contributions of this research.

The preliminary investigation also found that some school clusters had sustained their development
and continued utilising the programme while some had faced challenges in their cluster
development and it ad eventually disappeared. The variation in the utilisation of the programme

not only served as the research problem but also became another key motivational factor. As a
result, the research goal was set to study how the Learning Exchange has been egaeidps

being utilised by some school clusters for the provision of access to equitable educational

opportunities for geographically dispersed learners and educators.

Finally, aother motivational factor was thpotential forapplication of the programmer some of

its attributes in a school setting in a developing country. For exampPakistanaccess to specialist
subject teachers or collaborative learning opportunités not available to many of the large

schools in urban areas with some basicif@astructure. Therefore, while keeping the possible
adoption/application of the programme in mind, learning about the attributes, such as a reciprocal
exchange model, clustering strategy, the use of @idenference(VClechnology and others for

distarce education remained other key drivers for this study.

Before specifying research objectives and questions, the next section provides an introduction to the

Learning Exchange and the research problem.

1.4 Introducingthe Learning Exchange

The Learning EkRange is a clustdrased coursesharing programme using ICTs for connecting
participants and forming a virtual collaborative learning environment (Roberts, 2009). The
programme uses the cluster concept and reciprocal model for virtual sharing of coetse=h

schools. As a result, the small, rural schools gain the benefit of economies of scale, maximising their
existing educational benefif®arbour, Davis, & Wenmoth, 2011; Bolstad & Lin, 2009; Ministry of
Education, 20117aka, 2013)Hence, the geographically isolated participants gain access to

affordable and equitable educational opportunities in their ogahools.

Based on the review of tHéerature, various generations of distance educatiaitiativesalong
with a variety of technological settings have been used for addressing the educational needs of
learners and educators located in rural areaaliEr generations, such as The Correspondence

School (TCS) programme and tbleadcasting, adopted mass broadcastingpproach for reaching
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a high number of learners. However, with the mediation of telecommunication technologies and
computers(and a shit in pedagogical thinking)he focus of educators in distance education shifted
to improving the quality of the teaching and learning processes, student engagement and group or

collaborative learning methods.

The review of thditerature recognised thd_earning Exchange as part of an emerging generation of
distance education, in which ICTs are used for supporting virtual collaborative learning between
participants mainly from small, rural schools. In addition, the programme was found to have used
thecllda G SNJ G KS2NE g A (R LIEAOA i A 106 Rligyekihd@tiladorRiBn0R
cooperation betweercompetitors(Crocombe, Enright, & Porter, 199plina & Yoong, 2003;
Wenmoth, 2010) The appoaches were adopted not only for addressing the lack of accesuity
curriculum choiceand subject teachers for students, but also for facilitatingtta@sformation of
schools and embracing of emergipgdagogical approache$herefore, the Learning Exchange was
a programme selbrganised by regional school clusters, allowing schools to combine the emerging

pedagogies from computanediated collaboratie learning with the cluster theory.

The current Learning Exchange model began around-RQQds ggrassroots initiative by a group of
schools from the Otago region of New ZealaBdrpour et al., 2011Pratt & Pullar, 2013; Roberts,
2009). Since thenhe model has been adopted by a number of school clusters across New Zealand.
Before the attempt from schools in Otago, a small group of schools from the nearby Canterbury
region of New Zealand had also attempted to use ICTs as a solution to the samenpobble

accessing courses. However, the initiatives differed in terms of the tools as whedl fasancial

model.

1.5 Research Problem and Gap

Since the inception of the programme, the model has been adopt&tDisghool clusters in New
ZealandHowever, the poblem is that some of the clusters have developed and become self
sustainable, whereas some schablsterswere faced with challenges. The challenges inhibited

them from becoming sustainable clusters and thus they disappeared.

Given the seffeliant and highly contextual nature of the programme, very little information was

available. Some of the studies includerhtt and Pullar (2013Barbour and Wenmoth (2013)

Roberts (2009, 2013Xaka (2013), Stevens (201&ylstad and Lin (2009), Pullar and Brennan (2008)

and so on. However, the studies were limited and overlooked thblpm. That was because they

either only introducedand describedhe programmeputlinedthe history of the development of a
ALISOATAO Of dAGSNE F20dzaSR 2y (KS & laaveteyhd 8Q SELISN
Ministry of Education (MOBgports containid W& dzOOSaa ad2NASaQ 2N NBLR NI
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for the Learning Exchange) development, without specifically addressing the problem

disappearing clusters. Powell (2011) only briefly mentioned that some clusters have easily adjusted
to the Learning Exchange while other clusters are struggling with the change; however, she does not

explain or give any reasons for the problem.

Anothe possible reason could be that the issue of the disappearing clusters in the Learning
Exchange has appeared in the last few years. Therefore, the identification of the facilitating and
inhibiting factors remained a knowledge gap. As a result, @epth study was required to
understand the development of the clusters and identify the factors contributing to the maturity of

the Learning Exchange clusters.

Studies from overseas regardisgnilarinitiatives were also reviewed to gain an international
perspective.The survey byhe International Association fork2 Online LearninNACO).was one

of the major studies that reported a number of issues and challenges (Barbour et al., 2011). Some
individual studies identified thmeffectiveuse of technologyinfavourable organisational culture

and the lack of managerial support as barriers to the adoption of computstiated online

teaching and learning usinG@TgAnastasiades/italaki, & Gertzakis, 2008; Celikkan, Senuzun, Sari, &
Sahin, 2013; Smyth, 2009Ithough the studies were very informative, they could not specifically
address the research questions. That was because the studies did not addressetfability of

selforganised clusters. Further, the unique nature of the Learning Exchange required a study

ALISOAIffe RSaAIYSR (2 O02yaiRSNI GKS LINPINI YYSQa

was designed to address the research problem and the knowlgdge

1.6 Research Objectives and Questions

This study was designed with the key objectives of studying the development of some of the clusters
and revealing the facilitating and inhibiting factors in the development of assethining Learning
Exchange clust. This research intended to address the following three key research objectives

(RO):
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1 ROL: To examine the development of the Learning Exchange programme in New Zealand
1 ROZ2: To investigate the utilisation of thearning Exchang®gogramme in the schoalusters

in New Zealand
1 RO3: To identify the facilitating and inhibiting factors for the development ofssliinable

Learning Exchangehoolclusteisin New Zealand
The above research objectives were addressed by the following research ques@ns (R

1 RQZ1: Howvasthe Learning Exchange programme developed in New Zealand?

1 RQ2: How washe Learning Exchange programme utilisedtie schoolclusters in New
Zealand?

1 RQ3: What were the factors that facilitated or inhibited t#adfsustainabledevelopmen of

the Learning Exchange school clusters in New Zealand?

By answering the research questions, the study was expected to address the research problem and

fill the knowledge gap. Hence, the study was to fulfil the research motivations.

1.7 Theoretical Lenses

The se of theories providesomeresearchers witlthe required lenses through which they can look
at complicatedoroblems and interpret research dafReeves et al., 2008y his study used Actor
Network Theory or ANT aglaeoretical lens mainly faeportingthe findings of the four case$he
Translationprocessrom ANTwas adoptedo R S & O N va®usk@antQfrom school clusters
had grouped together and formed the networkthe Learning Exchange cluster in New Zealamd.
other words, ANT was not used as a method with its own ontology. Inséédifivas useds a
theoretical Ensonlyin order toavoidany possiblénconsistencyr clashbetween ANT anthe use

of aninterpretive paradigmin this study Chaptes 3 and 4 egandthe approach used in this study.

To introduce the theoryANT treathuman societies as a network loéterogeneous elements or

actants where all the actants, be they humans or nonhumpasicipatein the transformation of

the network(Law, 1992; Callon, 1986; Latour, 1986)addition to their inclusion, network

researchers and observers are advised to adopt a gectunical approach. The approach means

that all the actants should be treated equally, without any a priori distinction or superiority
assumptions and with agnosticism or analytical impartiality (CalléB6). Therefore the theory not

only suggests the existence of heterogeneity but also advises researchers to adopt a middle ground

or societechnical approach (Tatnall & Gilding, 1999).
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In the Learning Exchange, users, organisations, technologieslasveehools and government

policies are the major actants. They collectively (re)build the network of scholodsLearning

Exchange. The use of ANT allowed me to follow those actants and observe how they interacted with
each other and how those interaonhs were transforming their networks. In addition, as claimed by
Hanseth et al. (2004ANT helpdto un-box(an ANT term which can lkefinedas‘Exposépactants

and theirassociations which had remained unnoticed and were taken for granted.

Most importantly, the ANT principle of Translation was utilised along with its four phases. The
utilisation allowed the researcher, as suggested by (2009  degcribeK 2 @aBous actants in

the clusters hd come together andbrmedthe Learning ¥changecluster. In particular, the

continuous nature ofhe process of Translation facilitategscribinghe transformation of relations

in terms of both constructing and dismantling of school clusters. Thereby, ANT allowed the research

to address the research questions in the Findings Chapter.

In order to povide a comprehensive view or address some of the aspects that might not be possible

with one theoretical lens, Complexity Theory was employed to complement the use of ANT. The use

of Complexity Theory was restrictéalthe discussion and conceptualisatiohthe research findings

in the Discussion Chapter only. The theory builds upon the outcome of théodd¢T research

TAYRAY3IE FYR SELXFAya (KS WSYSNEBSYOSQ 27F -G6KS Of o
evolutionary processes of the systaunits. The theory also discusses the disappearance of some of

GKS OftdAGSNAR Ia || WRSO2YLRaAGA2YyQ LINRPOSaa RdzS 72
and some other factorgThetheoretical lens chapter explains the appropriateness of both the

theories for this study.)

1.8 Research Methodology

This research has used a qualitative research methodology within an interpretive research paradigm
and a case research methddue to theinsufficientbody of knowledge regarding the Learning
Exchange clusts, the adoption of the case study method allowed the researcher to include all
aspects and get an-+depth view of each clusteRegarding the data collection and data analysis
processes, théndividualcluster was the logical unit of analysis. The di@sdion and selection of

clusters were based on a number of criteria: the number of active member schools in a cluster; the
number of courses offered by a cluster; the number of enrolled students in a cluster; the nature of a
cluster (receiving or offergncourses or both); and the operational level of a cluster. Based on those

criteria, four clusters were selected for data gathering.

Multiple strategies were used for collecting data-depth interviews were used for data collection

from individualson a one-to-one basis. Direct observations were used to collect information
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regarding the elements or aspexaif the clusters thatvasnot collectedduring the interviews.

Further, a mmber of documents were collectexhd used not only for further clarificatoand
augmentation of the gathered data but also for making inferences. Further details have been
provided in the Methods Chapter. In line with the set@chnical foundation of ANT, inputs were

Ff a2 3 i KSNBR -hdfaN&evnentsisRondedtdddby pagtigipants, audivecorded
interviews were fully transcribed. Transcriptions were sent back to the participamiseck
accuracyNVivo software was used for organising and reducing interview data into meaningful
chunks represented by nodes. Thedes were further reduced into inhibiting factors or barrierbe
four phases of Translation from ANT were used to outline the research findings. A summary of the
initial findings was posted to the research participants for their review and confirmdtionost

cases, they agreed with the findings and suggested some minor alterations.

1.9 Research Implications and Contributions

This study is significant as it has implications for school clusters and the wider school community and
contributions to reseech and theory. fie knowledge gained from this research provides insights for

the growth and selsustainable development of the Learning Exchange community. In particular,

this studyexplainsthe development of the Learning Exchange and thesestainalility of clusters

by using two major theoretical lenses. As a result, the findings are expected to be more refined
providing adifferent anglefor understanding the programniedevelopment Anydecision basd on

the insights would be more effective, allowy the clusters to integrate into the main school systems.

The possible implications of the Learning Exchange with such a different developmental approach

make this research highpyractical,for example for the Information Communication Technology for
Development (ICT4D) programm&ftenin ICT40and communitlINE 2S00 a s WRS @St 2 LIV S
WLINE INBAAQ | NB (@& Libe &pithlist @corRiBiFwordGidw, invelving tiehpivvate 2 F
sector interestedn imposngits own exclusive commercial salohs withouta great level of

participation from the beneficiaries of theroposed projec(Day, 2010; Jacques Steyn & Johanson,

2010) However, the Learning Exchange was foimnbde a grassroots level ICbased project,
encompassingocialimpactwithout replacingsocial needsvithaWO 2 & (i 06 S¥ &sdekadiibed y I & &
by Heeks (2012)These attributes of théearning Exchange studied througde tdual theoretical
lensesenhanced the applicability of the phemenon to other ventures with a virtual, collaborative,
sharingbased modelTherefore, parts of the results this research may be applied in a developing

country¢ such as my home countBakistarg in ICT4D projestfor the provision of school

educatian in rural areasTherefore, the trarferability of theLearning Exchange attributesll be

highly valuableand carries potential contribution.
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1.9.1 Contribution to research

Sharing skills and knowledge throuthie use of ICT and virtuaketworkingof the Learning Exchange
participantsprovidesa very relevant example tiie ‘€ollaborative GnsumptionServices]CCS) that
underpin the emerging concept af8haring EonomyQThe CSor Sharing Economig often
describedas analternative modefor efficientuse of scarce resourcesich as produstor services
(Cohen & Kietzmann, 2014; Roy, Cranefield & Toland, 2ZUiiSstudy contributego the bodyof
research by presenting the Learning Exchange as an innovativefd@s® and Shamg Economy

research ananakingthe caseaccessible for further scientific investigation.

Inaddition, the CCS and ShayEconomy are often linked to the scity of resources due to the
population density in large cities. Howev#his studydemonstrateghat the GCS and Shang
Economyare similarlyrelevant to rural populatioaor thinly populated areasTherefore, the studys

consideredo be makinga contribution to that body ofresearch.

Although the findings are highly contextual and relevant to New Zealand, the use of the Complexity
Theory facilitated the generalisation and conceptualisation of the findings. The challenge of self
sustainability facedypthe communityled, grassroots level initiatives using various ICT settings is

not specific to the New Zealand context only. The attributes highlight the programme features as
well as the interplay between the Information Systems discipline, effectige asICTs and the

wider society.

1.9.2 Contribution to theory

The first theoretical contributiois the presentation of school clusters as various layers of the

[ SENYyAYy3 9EOKIFY3AS WySiig2N] Qb {ledStbehetdadhdevid = 6 A ( K
further insights and improw&our exisitngunderstanding regarding the Learning Exchange clusters

The study treated the Learning Exchange astavok and the school clustessits varioudayers

As aresultof thisexercise, our understanding of whthe Learning Exchange is and how it has been
developed has improved.herefore, the ANFbased representation of the Learning Exchahgeing

various layergsemains a unique demonstration, and hence makes a theoretical contribution.

The second theoretal contribution is the combined use of ANT and Complexity Theory. By

combining both, the research not only addresses the limitations and criticisms of both the theories,

but also provides a holistic view of the cluster phenomenon. ANT is criticised iiolyrbaing

concerned with micrananagement of a network. On the other hand, Complexity Theory is mainly

concerned with the cevolution of macrestructures and not the units of a system. Therefore, the

Rdz: f fSya LINBaSyida (KS docoli RPKYHODEOKBRBYHSYR® | W(
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1.10 Delimitations

This study includes evidence from some of the schools and Learning Exchange clusters.ribtvould
have been possible to study and include evidence from each of those schools. Therefstadthe
mighthave been wakened by noincluding each and every aspect of the schools, clusters and the

Learning Exchanggogramme.

Similarly, more tha2,500private,stateand publieprivate partnership schools operate in New
ZealandOnly aound 2000f those schoolsaveparticipatedin the Learning Exchange. Therefore,
the research is mainly about the schools in the Learning Exchange. Hotieuverplications could

be useful for the schoolsutsidethe Learning Exchange as well.

Regarding the use of ANT, the theory has besed in a limited manner in conjunction with other
established research approaches in the Information Sysfestts This limitation is discusseéurther

in Chapters3 and4.

1.11 Chapter Summary and Thesis Structure

This chapter began with providing bacgnd information, which led to outlining the motivational
factors, the personal influence and programme attributes and applicability, behind this study. The
Learning Exchange was then introduced based on the previous studies. The introduction delineated
the existence of a research problem. The research problem was revigitidd the existing studies

and it was pointed out that those studies were limited. Based on the existence of the gap, the
research objectives and subsequent research questions weraedtlirhe next section described

ANTas a theoretical lens mainly for the reporting of the research findings. Complexity theory was
introduced for use in the discussion of the findings and the emergence of the Learning Exchange.
Then, the research methoday was outlined and the research design was briefly described. At the
end, the research significance was demonstrated by the explanation of the research implications and

theoretical contributions.

The thesis is organised as followbe followingchapterprovides an overview of thigerature and

justifies this study. Chapter 3 describ®sTwhich has been used for the reporting of the findings

and thus answering the research questions. The chapter also discusses the inclusion of the
Complexity Theory uskHater in the discussion chapter. Chapter 4 discusses the research

methodology and design. Chapter 5 reports the research findings based adithdIi A OA LI y i a Q
accounts of the events through the lens of ANT. Chapter 6 provides asgcissnal analysis dhe

four clusters and provides a holistic view of the phenomenon. Chapter 7 discusses the cross

sectional analysis outcome through the lens of Complexity Theory and thus conceptualises the
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research outcome. At the end, the discussion chapter provides elwsian of the study and the

research significance and possible contributions.
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CHAPTER 2: LITERAEWHEVIEW

2.1 Introduction

This chapter presents a review of the literature focusing on a number of key areas. The chapter

starts with providing a historical overview of distance education leading to comyuéeliated,

online, learnercentred, collaborative distance learning. Section 2.3 discusses the adoption of ICTs in
schools, covering the emergence and application of $@itethe 1990s The section ends with the

discussion of the diffusion of ICTs in school departments and the role of ICTs in the transformation of
educational processes into learneentred pedagogies. Section 2.4 presents the Learning Exchange
asanexampledf NI yATF2N¥Y I G§A GBS LISRFI2IA0F FLIWNREA IOKSSHAD |¢yF
wozitigSaStAm G(KS TFT2dzyRAy3d 02y 0OSLIia Ay GKS WwWOf dzada S|
Zealand context. In particular, the section identifies aclear lBkRfr G KS £ A G SNI (G dzNB 0 S
GKS2NEQ YR (KS RS@OSt2LIWSyid 2F (GKS [SINYyAy3a 9EOK
clusters in New Zealand. The development of the Learning Exchange cluster programme is reviewed

as a solution for computemediated distance education. Section 2.5 reports major issues and

challenges identified by previous studies. Section 2.6 reviews those issues in relation to the

development of sustainable Learning Exchange clusters and reports the knowledge gap. Finally,

Section2.7 recaps the chapter with a summary of the literature review.

2.2 An Overview of Distance Education

This section defines distance education and discusses its key attributes. That is followed by the

discussion of various generations of distance education.

2.2.1 Distance education

For centuries, education has remained an important aspect of human lives and been defined by the
particular time and demands of human societiussell, 2004)Withthe changing social, political

and economic situations in the later part of the@entury, one of the important needs was to

G2FFSNI SRdzOF GA2Yy It 2 LILI2 NI dpesplesinBeineitfie grospvdayv@ly | y R ¢
served by formal education iisA (i dz{ARdergo@ & Simpson, 2012, p. Bjstance education was

seen as an opportunity for meeting the changing needs and Tid&rogramme was developkin

the late 19" Century, in which educational materials were printed and posted back and forth

(Sumner, 2000). Since then, distance education has evolved and its various generations have been

developed to meet the educational needs of adults as wejloamger learners.
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Many definitions of distance education exist in the literature, each highlighting different
components of the education methotMoore and Kearsley (201dgfine distance education as
planned teaching and learning processes, occurring at different places and times and requiring
communication through technologies as welldeslicatedinstitutional organisationSchlosser and
Simonson (200Dave a similar definition, highlighting the method as institutlmased, formal
education in which interactive telecommunication systems are used to connect disgeeseadrs,
resources, and educators. Both the above definitions are relatively clear and precise as they cover
most of the key dimensions that exist in the previous as well as recent generations of distance

education. The following paragraphs highlightseacomponents and discuss their differences.

Firstly, distance education is a formal and planned method of education provided by an educational
organisation. This component separates distance education from angtadif type of initiative by

an individwal (adult) learner. This means learners are required to register with institutions that have
set up departments for distance education courses and programmes. Simonson et al. (2009) support
the component because the institutional basis differentiates ¢fis@S S RdzOF G A2y FTNRBY Ay
seltstudy initiatives. Secondly, the method involves not only learning but also tegotongsses
Therefore, labels such adearning and distance learning areonsistentand partial

representations of distance educati (Moore & Kearsley, 2011Thirdly, theseparationbetween

learners and educators is another dimension in distance educéfohlosser & Simonson, 2009)

The separatin is referred to in terms of both space and time. The separation in terms of space
between learners and educators is obvious in distance education. A time separation is when
participants access educational materials at their own convenience, known asemymas (notat-

the-sametime) learning.

Fourthly, various telecommunication technologies are utilised in the method to facilitate
communication between participants and the development and exchange of educational resources.
While reporting technologypased approachesyioore and Kearsley (2011) describeee categories

of technologies: recorded technologies such as print used in the TCS programme and Compact Discs
(CD) used more recently; broadcasting technologies such as radio and television; andiveterac
technologies, such as twway audieconference, videeonference and computer systems.

However, based on the communicative capabiBymner (2000)liscusses two categories of
technologies in distance education: print and broadcasting technologies haveane

communication capability while audiand videaconference lve twoway communication

OF LI} oAfAdGed . aSR 2y GKSasS Gg2 GeLlSa 2F OF GS3I 2NN
definition by Schlosser and Simonson (2009) limited because the definition highlights recent, two

way communication technologies ordynd does not cover the postal and broadcasting technologies.
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Finally distance education participants need some form of medium for their communication. Moore
and Kearsley (2011) argue for a clear distinction between media and technology as both are
commanly and wrongly used as synonyms. According to the authors, media are used to represent
messages in different ways, such as text, images (both still and moving), sounds and artefacts (for
example instructional software and databases). On the other hamthnti@ogyg such as print,

radio, television, computer or thimternet ¢ is the physical vehicle carrying messages or the

mediator used in distance educatiog@ndeason & Simpson, 2012)

2.2.2 Evolutionary stages of distance education

With a history of more than 150 years, distance education has passed through different stages or
generations. Generally, researchergch as Taylor (2001), Garrison (1985) idipper(1989) have
classified distance education on a technological basis, whereas other researchers Andergsn

and Dron (2011Iraw distinctions based on the pedagogical characteristics and learning activities
involved in the processes. This research followstélsbnologicadistinction due to its ease of use

and relevance.

TheCorrespondence School programme is an example of the first generation of distance education,
in which printed media and the postal system were ug&dderson & Dron, 2011; Sumner, 2000)

More recently, digital media and ICTs are being utilised for the design and exchange of learning
resources, and the communication process between particip@itore & Kearsley, 2011)

According td_ee (2009)TCS was formally recoged during the late 9Century as a remedy to the
changing social and economic needs of the time. Some of the main reasons included the mass
migration to cities, educational problems in rural areas, increamtifor a technologicalkskilled
workforce,mass unemployment and limited opportunities and access to educational institutions
(Reiach et al., 2012; Lee, 200®) particular, sparsely populated countries, such as Canada and
Australia, savthe TCSrogramme as a geg opportunity for the development of national education
systems and a solution to the industrial needs (Sumner, 2000). Therefore, by the end of the 19th
Century, a number of North American and European universities started offering distance education
(Moore & Kearsley, 2011). However, due to the slowness of the postal system, the limitations of the
one-way communication and the lack of interactivity, TCS was seen as limited and participants

remained isolated from each other (Sumner, 200Bpmpson, 1990)

Teleeducation is the second generation of distance education, in which broadcasting technologies
are usedAnderson & Simpson, 201Broadcasting technologies, such adio in the 1920s and
television in the 1930s were used for educating learners at a distance; later telephone and film were

introduced(Simonson et al., 200&nderson, 2009). The majoinaof using the mass media was for
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the mass delivery of educatianan industrial approacfGarrison, 1997)The approach was adopted

to achieve two objectives: increase access to education and support high scalability or educating a
large number of students atlawer cost than faceo-face educatior{Garrison, 1997)As a result,
distance educatorsraphasised the mass delivery of the programmes rather than the quality and

learning experiences, such as group interaction or social learning (Sumner, 2000).

A postindustrial phase started from the late 1960s with the introduction oftidephone or

eledronic transmission of resources in distance education. Ateleconferencing uses
telecommunication systems to facilitate live, twmay voice communication between two or more
places (Garrison, 1985). The innovation provided greater opportunities fonitgg; such as group
learning, instant feedback and comments on course materibht did not exist previously.

However, Sumner (2000) believes that the opportunities were not fully utilised, because distance
educators mainly concentrated on student immdence Garrion (1985)lso reports the
underutilisation of the new opportunities because of the difficulty in schedw@iggoup for

synchronous learning.

The third generation of distance education started around the late 1980s and early 1990s when
computers were mbedded with the telecommunication technologi@snderson, 2000 The
computermediated generation made it possible for the first time to teach fawéace at a distance
(Keegan, 1995)The revolution of telecommunication technologies with the embedding of
computers helped the expansion of raahe, two-way, audio and video communicationdistance
education(Simonson et al., 2009These capabilities of telecommunication technology combined
with the power of computer systems started a new era of distance education and gave rise to the
subsequent generation of distance educati@dmnand, 1999; D. Garrison, 199[f) addition,

educators were more focused on learregntred approaches. Therefore, from the pedagogical
perspective, a number of factors contributed to the emergence of the new generation. According to
Anderson and Dron (201,13ome of the factors were: the growing need for greater learner presence,
participation and control in the education process; the changabg of teachers from sole content
creator to guide and group moderator; and the developing demand for different learning activities,
such as discussion, creation and construction rather than just reading and watching. Despite
different interpretations,Anderson and Simpson (20I2cognise the greater group interaction and
social construction of knowledge as the central focus of the distance educators in theissmp

mediated generation in the 1990s.
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2.2.3 Subsequent generations of distance education and the New Zealand context

More recently, the networking of computers with telecommunication technologies has fostered
conversation and collaboration, allowing learnessconnect and engage in discussions, and respond
to the educational materials and feedba@&umner, 2000)Tre possibility of connecting and

clustering of distance education participants has not only helped learners to take control of and
responsibility for their learning but also created a paradigm ¢@i#trrison, 1997)That is because
distant learners became active processors of information (constructhesiry) rather than being

passive recipients only (behaviourist theor@u(iRosenblit, 2009jonassen et al., 1995)

In short, none of thee generation®iasbeen completely eliminated; rather the choices of
technology and media increasef(derson and Dron, 2011for example, in New Zealand, ialinis

a thinly populated country, TCS started around 100 years ago and still exists in 2016. The
correspondence programme first started in New Zealand in the eafiyC&mitury through the
establishment of the International Correspondence Sch@atglerson & Simpson, 20;1Bewley,

1996). This initiative was based overseas and was followed by the New Zealand Correspondence

School (NZCS) programme in 1928dersam & Simpson, 201 Bewley, 1995 After nearly a century

and evolving through different generationfigt programmeNB Y Aya abSé %SlIfl yRQa

f SENYAY3 LINBJARSNI AY (KS aO0K2 2 fearda BTMoPeM3, 6 A (1 K |

2yt AYS f S| NY AR6ErtsCePOBIMidimaiRng ik Bring of innovation and learning

effectiveness.

The Learning Exchange programme belongs to the subsequent generation of distance education in
New Zealand. The I@iediated programme haslkeyfocus oncollaborative and connected learning
through the formation otlustersof distance learners and educators. In other words, a clear
connection exists between the Learning Exchange programme and the subsequent generations of
distance education with learnezentred approaches. Before exploring the literature regarding the
Learning Exchange and its underpinning concepts, the next section provides a review of literature on

the adoption of ICTs in schools.

2.3 Adoption of ICTs in Schools

Schools in the developed agntries have embraced ICTs for a number of obvious reasons, including

the modernisationof technological infrastructure, organisational administration and management,

and facilitating transformative pedagogies. As described by Voogt and Knezek (20@8y)/yHecus

2F a0K22t&4Q FR2LIIAZ2Y 2F L/¢&a s6ta 2y WiSINYyAy3

f SIFNYQ® CNRBY (KF{ LISNELSOGAGSE GKS AYyAGALIE LKI
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application of ICTs in schools, whereas ttfasion and transformation are more recent areas where

f SFRSNE INB F20dzaAy3ad ab2GgAGKaAaGEFyYyRAY3 OSNIIFAY
GK2aS 2F SRdzOFG2NRZ L/ ¢a FINBE 0SO2YAy3 (Pégguns | YR
Oakley, & Faulkne2013, p. 66)Before discussing the technological, organisational and pedagogical
aspects, the following sufection reviews the literature regarding the range of ICTs adopted and

used in schools, particularly in the distance education and online leagoimgxt rather than a

general school context.

2.3.1 Range of ICTs in schools

Voogt and Knezek (2008) define ICTalbiechnologies used for communicating and processing
information, including creation, storage and exchange of information. Since most cé¢ant
technologies used for teaching and learning in schools are interactive and support collaborative
learning,this study categoriselCTs differently, based on their synchronicity capabilities. Some
technologies allow synchronous and some asynchromeashing and learning processes. Some
examples of technologies or technological settings supporting synchronous activitigde:live
two-way audie and videoconference; digital telephoning using Voice over Internet Protocol (e.qg.,
Skype); and scheded, reattime, text chat using an online discussion forum or social networking
sites such as FacebofWurphy et al., 2011)According to Dennis, Fuller and Valacich (2008),
technologies with synchronous capabilities are used for spontaneous, simultaneous and interactive

communication and exchang# information between two or more sites.

Unlike the synchronous technologies, those with asynchronous capabilities have the anytime rather
than the samedime feature. The anytime capability of the asynchronous systems means that both
the learners and irtsuctors or the recipients and deliverers of information are independent in

choosing their own timeGarswel& Venkatesh, 2002Because of the flexibilitfyloonen (2008)

lj
Y

O2y&ARSNE a8y OKNRyYy2dza aéadasSya Fa aO2YLX SYSydl NE

the Internet for course content, using a graphic application or supportingdreationof a music
track (Moonen, 2008, p. 1072)

According to a survey of distance education instructgr8tanon and Essex (2001he reasons for
asynchronous communication include: encouragindeépth, more thoughtful discussion;
communicating with temporally divee students; holding egoing discussions where archiving is
required; and allowing all students to respond to a topic. Therefore, the capabilities of the
asynchronous technologies make the category suitable for the conveyance process involving
individualsto reflect on the meaning of the informatio®énnis, Fuller & Valacich, 2008he

flexibility of anytime and anyplace thus remains suitable for individuals to take time and understand
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GKS YSEyAy3a 2F Fye O2yiSyirrsd ahadeasso @ 7 yirk &0 g yaed
between information deliverers and recipientéanuka and Conrad (2003) regard the asynchronous
typel & ' WRAAUGNAROdzISR fSIENYyAYIQ LINRPOS&a®D

Branon and Essex (2001) compared and found some limitations regarding both the syoushaod
asynchronous technologies and communication processes, and therefore suggested a combined use

of both categories. Examples of tagnchronous IN2 OS&daQa f AYA G GA2ya AyOf dzF
online at the same time, difficulty in moderating largcale conversations, lack of reflection time for

LI NHAOALI yia FYyR 42YS 20KSNE® hy (GKS 2GKSNJ KI yR?>
limitations included lack of immediate feedback, students not checking in often enougdlenitb

of time necessarjor discussion to mature, and students feeling a sense of social disconnection

(Branon & Essex, 200Therefore Dennis, Fuller and Valacich (20@68d Chen and Willits (1999)

suggest a combined approach while using the tools not only for providing additional means but also

producingeffective results.

Because of viewing ICTsamsnplementaryand supplementary technologies, they need to be
embedded in the learning environment, including the teaching and learning pr{¢esgt &

Knezek, 2008)or the embedding purpose, demands have increased for the development of the
educational technologies and applications that can support collaborative, corthaotd ubiquitous
learning(Resta & Laferriére, 2007AYbiquitous learning is defined as the potential of educational
technologies tanake learning possible at any time and at any pla&mgt & Knezek, 2008)s a

result, a change is happening in the development of technology as well as the effective uses of it for

improved educational outcomes.

2.3.2 Technological aspects of ICT adoptimnschools

As reported byCampbell (2004 the application of ICTs in schools in New Zealand sloaredt

around the early 1980&hen enthusiastic teachers began to use computers and explored the
possibilities of using them in their classrooms. On the other hand, school administration staff were
interested in using ICTs for the management of their orggtional processe@ilya, 2008)

However, because of the limited access, their use remained limited to teachers and school
administration staff only. Later, with the arrival of the Internet and wider computer use in the 1990s,
accessibility and connectivity aspects of ICTsvider use in schools became a focus for educators

as well as governments. The networking of computers followed by the developshbrdadband
Internet and more recently ultrafast broadband further highlighted the subject of ICT accessibility

and connectrity for educational and management activities in schools around the world.

Chapter 2: Literature Review 19



Specifically, in the 1990s, governments from around the world were more concerned about
achieving a specific target, such as the accessibility ratio of computers to studentesii#,a
infrastructure development or modernisatiomasthe main investment focus. For example, most of
the secondary schools in England had a better comptatestudent ratio of 1:3.7 in 2005 compared

to 1:5.9 in 200ZCondie & Munro, 2007 Bimilarly, according t8andie and Munro (2007)
computerinternet connectivity in secondary schools in England had increased from 64% to 86%. In

New Zealand, th computerto-student ratio was reported to be 1:6.3 in 20Q2ai & Pratt, 2004)

According taPowell (2011)building ICT infrastructutley R SR dzOF G2NBEQ OF LI 0 Af AG @&
O2YLRyYySyia 2F (GKS ah9Qa mdodhy L/ ¢ a2iNdediGde F2N &C

2340 ® 1 &4 y2GKSNI SEIFYLX ST AY wHnnnX a2@SN brE:
Of I a & NP 2 Ya fsohooblsfépértedrthatiat léast half of their teachers used the Internet for
Ay & (i NXROulyar, 2908, p. 695Dther ICT related targets included websites for schools and
more recently, laptopgo-teachers ratios and the use of mobile handheldides for learning (also

referred to as rdearning) are the key focy®egrum et al., 2013)

Later, besides imeasing the accessibility, the focus of governments included the reliability and

STTSOUAOSYySaa 2F (KS L/ ¢ AYFNI adNHZOGdzZNE Ay &O0K2?2

efficient and appropriate ICT equipment, systems and services thatiméeOK 2 2 f 4 Q8 OdzNNB y (i

emerging needbecame a key priority of the MOE and schddnistry of Education, 2003, p. 21)
For the effective use and integration of ICTs into classrooms, increasing opportunities for
professional development afchoolteachers became a major part of the New Zealand
D2@ZSNYYSyidQa 3Barl2aDBHA, 2G08)Phy pragrdrgme is known as the ICTPD or
Information and Communication Technoldggofessional Developmen(fThe programme is

discussed later in this chapler

More recently, efforts for the development of ICT infrastructure in schools are directed towards
increasing the number of scheolvned portable devices and improving wireless Internet
connectivity. In addition, setting policies for using those devicewell as social networking sites

such as Facebook and a personally owned device under BYOD (bring your own device) under the

A0KSYS 2Ff@SWWatyAWNI 8B a2YS 2F (GKS YIAYy | NBI a

addressindHopkins, Sylvester, & Tate, 201S8)milarly, a recent initiative by the MOE in New
Zealand was to ensure that 95% of schools get access to ultrafast broadband Batddur &
Wenmoth, 2013)
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2.3.3 Organisational and administrational aspects

Although currently ICTs are mainly applied and viewed as mediators complementing teaching and
learning pocesses, the application of ICTs for the organisation and administration purposes of

schools should not be overlooke#iccording to Tilya (2008he managerial use of ICTs was one of

the main driving forces behind the adoptioftechnologies in schools. However, a literature review

by Passey (200&)entified relatively litte research that considered ICT with respect to school
management and administration. A similar gapstsin the current literature. For example,

according taen Brummelhuis and Kuiper (2008, p. B8) & C 2 taNénts Getermie the learning

process: the teacher, the student as a learner, the learning content [in terms of what has to be

f SFNYSR6 FyR GKS fSIENYyAYy3a YIFGSNARAFIEfa OAyOf dzRAY3
organisational and managemmt aspect, such as ICTs for course design and administration of
FaaSaaySyid LINRPOSaasSao LyadSIRzE GKS& NB3IFNR GKS
f SEFNYyAYy3I LINRPOS&daéd ¢KS NIGA2YIES aSSya itk 6S 2y
literature.

Notwithstanding, a school as an organisattie context or environmeng, has administrative and
management staff members who need to use ICTs for performing their responsibilities. Based on
National Educational Technology Standardsdministrators (NET&?) in the USAThonas and

Knezek (200&eport a number of standards for effective school leadership and administration for
the comprehensiveand appropriate use of technology in schools. Besides the development of digital
age teaching and learning culture, school leadeesexpected to adopt and apply ICTs for the
development of visionary leadership, enhancement of productivity and professional practice,
supporting management, operational improvement, assessment and evaluation, and understanding

of social, legal and ethitssuegThomas & Knezek, 2008)

Speciically, ICTs are used for administrative functions in schools for various internal and external
reasongStrudler & Hearrington, 20087 he internal purposes include coordinating school activities,
performing individual responsibilities, exchanging information, internal communication and so on.
Hoque et al. (201Zpund administration of student assessments, preparation of student reports,
accessing of information and commurtica as the main reasons behind thedministrativeuse of

ICTs in schools in the Maldives. On the other hand, external purposes include communication and
coordination with key stakeholders as well as addressing the challenges of competition, cooperation

and collaboration with their neighbouring schools.

2 NETSA was published by the International Society for Technology in Education (ISTE), NETS. Project
http://www.iste.org/standards/standards/standardf®r-administrators
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In the context of this study, the organisational factors remexjnallyrelevant as school leaders rely
heavilyupon the uses of ICTs for overcoming ttggopgraphicaisolation via forming clusters or

virtual collaborative groups of small rural schools.

2.3.4 Pedagogical aspects

Blended, virtual, collaborative, connected and ubiquitous learning are some of the pedagogical

concepts driving the introduction and embedding of ICTs in laboratories and classi®msesult,

the nature of education and the concept of learners and learning in school have been transformed in

I LI NFRAIY &KAFOEGP C2NJ SEI YLX ST WL/ ¢ O2YLISGSyOSQ
a general capability for students from dewpéd countriePegrum et al., 2013Dn the other hand,

educational technologies are being designed to encassghe transformation of the teaching and

learning process with more learneentred approaches.

Someeducationalists suggest a blended learning (also referred to as hybrid learning) approach in
which faceto-face classroom learning is enhanced by supgletary online activities. According to
Al-busaidi (2012)the adoption of ICbased systems such as a Learning Management System is a
great addition both for distance and fate-face education. Tdt is because on thene handthe

use of such systemmipportsdistanceeducation and on the other harttiey supplement the
traditional faceto-face education. In the blended or hybrid approach, integrated use ofat®to-
faceinstructional system witlsynchronous or asynchronous learning systems adds value to and
augments the facgo-face education by improving the teaching and learning outcomes and making
the education process more interactive. Further, the blended approach makes the teaching and
leaming resources accessible anytime and anywhere. In the context of schools in New Zealand,
studies have found Moodle and KnowledgeNet are the two main learning management systems
increasingly used for supporting students as well as the blended learningaygBolstad & Lin,
2009 Stevens, 2011

Scholars and learnirgjyle theorists have redefined learning as a process that can better take place

in collaboration or groups rather than in isolation. According to the social learning theory,

Gly26t SRAS A& y20 F0adGNFrOGT AyaaSERBENKeDERE NB 2 (S
Purao, P05, p. 4) Subsequently, governments and educators are increasingly emphasising the
development of students as waftiformed and welconnected global citizen®egrum et al., 2013)

Because of the redefinition, school leaders and practitioners are also emphasising the role of ICTs for
increased connectivity between learners, educators and learning materialthareby facilitating

the development of a virtual, collaborative, group learning environn{é¥e¢nmoth, 2010)
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In the context of New Zealandhe concepts o 2y Y SOUSR YR bSig2N] SR aoOK
Wenmoth (20D0) can be seerasa very relevantand recent example, linking the adoption of ICTs in
schools and the pedagogical aspedtsgure 2.1 adopted fronWenmoth (2010)illustrates the

difference between Traditional, Connected and Networked Schools.

TRADITIONAL CONNECTED NETWORKED

Personal Learning

Virtual Learning
Networked schoots

and leamers

Networks

Distance Education

Figure 21 Emerging trend of Networked Schal

Barbour and Wenmoth (2018lefine a connected school as one tltaimbinesphysical and (virtual)
distance schools. In a connected school students mostly attend clastes physicalpremisesof
schoos, however they may take one or more virtual courses as Wa#Ministry of Educatio® @011)

guide book for the VLN community describes connected sclamlseingunlike traditional schools
becausehe place of learning is not necessarily the samehassburce of learning. As an example, a
virtual meeting of students in a law class with a lawyer in hisiherkplacefrom a different part of

the country/world is a connected learning situation in which the place and the source of learning are

different.

Inthistype of educational approacthe leay SN & LISNOSLIiIA2Y Fo02dzi a0K22f 2
ofschoolsO2 Yy SOGSR gAUGK (KS NI apersgediveliskhithe o -odEcRoolF NB Y |
worldisNA OKSNJ G KIy {Ukdderwaodd &. 200Q8imildrlg, Mdmkhe angle of connected

schools, the worldcan be a classroom so that the learning occurs in the real world context. In
traditional schoddQ aGet S 2F SRdzOI (A 2y Sto-fécKehd distrds/dlucMBNS & 06 S
are clear.However, he boundaries between faem®-face, distance education and the focus of

teaching and learning start disappearinghe connected schoaol§ hat is becausgaditional faceto-
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face school education has some fowh distance education through virtual means; the focus of
education has changed to a learrsgntred approach; and the boundaries between the thre@éda
a42YS RSIANBS 2F 20SNIF L FftoSAOG adAftf RAaAGAY3IdzA a

2yySOGSR d0K22tQa RIe adAtt NBG2t0Sa ing\eryzy R G KS

few experiences of real wiar learning.

In the networked school model the boundary between fdogace and distance education converges
and becomes seamds (Barbour & Wenmoth, 2013). The source and place of learning remain
different. In other words, schools artie virtual world are integratedas schools become plase
students visit to access learning from the outside world. Apart from the differing nafutree three
schooling models, there are other aspects that distinguish these models: the uses of technology, the
role of teachers, grouping of learners dedrningresources. Table 2adopted from Wenmoth (2010)
provides adetailed comparisonbetween the three schoolingnodels anddillustrates more clearly
where some of the differences lie, and teases out in more detail the areas of schooling that are likely

to be challenged during the next decade 0éso 6 LJ® H N n 0

Table 21 Gomparison of the three schooling models

Traditional School Connected School Networked School
Nature of 9 Schools perceived as| T Schools remain as 9 Networks of schools
school physical sites of physical sites of learning,| andlearnersg accepted
learning with emerging models of | models of differentiation
1 Faceto-face connectivity between and| betweenplacesto learn
instruction regarded ag among school sites. andsourcesof learning
0KS Wy 2 N)YQ|T¥enabled and instruction

education accepted as| opportunities for learning|  Schools as nodes on a
Wa S O2 yorwhatS | embraced in traditional | network ¢ integrally

you do if you canot settings connected as consumery
attend faceto-face 1 Schools as collaboratin¢ and contributors

classes entities, negotiating areaq  Ubiquitous presence

9 Schools as of collaboration physical | complete integration of
independent entities, | sites of learning with physical/virtualnature of
catering for all the emerging models of school

needs of their students| connectivity between and
among school sites
Governance | | Centralised control 9 Localised control and | Y Distributed control and

and governance governance governance
9 Bureaucratic systems| { Independent and 1 Interdependent and
and structures autonomous collaborative
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Technology

9 Technology
appropriated by schools
in an additive manner
schools/ teachers are in
charge of it

9 Online environments
used for resource
locationcli KS & 2 )
Syoe Of 2 LJ SH

1 Technology
appropriated by schools
to create new learning
and teaching
opportunities student
accessaind use a priority
1 Online learning
environments
appropriated for use as:
o Intranets in schools,
providing student
access to resources an
support and as parent
portal
0 Extranetse.g. Learning
management systems
(LMS) for distance ed.
provision

9 Student apjpopriation
of techrology¢ they
choose what, where,
when and how it is it
used

9 Online environments
managed by learners
utilising existing and
emerging social
networking features

Role of
teacher

9 TeacheQ @grimary role
as instructor

i Teachers as
generalists; including
subject matter expert,
pastoral care,
programme designers
and managers

9 Role of teacher
changing to facilitator,
guide, mentor etc.

1 Emergence of specialis]
teacher roles (subject
YIGGSNI SELIST
principals etc.)

1 Role of teacher as
WSELISROSYS |
participant in the
learning process

9 Teachers as specialist
WSS OKSNA =
G S| OK S NtBacherg

Organisation

1 Focus on teaching

1 Focus on teaching

9 Vertical groupings of

of learner classes of students in | classes of students in agq students, with focus on
agebased groupings | basedgroupings interest/ability groups;
stage, not age
Curriculum | § Curriculum tends to | T Competencybased 9 Emergent and
be factual, knowledge | curriculum, framevork of | Wy S32 G A G SR
based qualifications 1 Manyoptions and
9 Organisation of 1 Subjects and courses | choices, with granular
knowledge into remain, with increased | approach
Wi dzo 2SOl & Q3 use of themes and
courses integration.
Learning/ 9 Emphasis on teacher | { Emphasis on 1 Emphasis on student
instructional | centred instructionand | personalsing learning, centred learning and
design WRSt A OSNE Q |andonunderstanding |WLJ NIi A OA LI

acts of learning

fC20dza 2y W
LISNB2Y It Aal
address issues of scale
and sustainability
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Resources of| § CopyrB K i SRX | Increasing sharing of | § Open education

learning ¢ authoritative resources based on issu€ resources
1 Expensive of cost and currency of | { Credive commons
1 Require physical information licensing
storage 1 Move to electronic 1 Available from the
fbSSR (2 w§ accessand storage WOt 2dzRQ
physical artefacts 9 Always current

includes teacher created
and student created

resources
Learning 9 Learning in artificial, | § Learningas an active 9 Learning in authentic
activity isolated contexts procesg; directed real world context
1 - Learning as a passiv by/with students
activity ¢ meeting
external expectations
Assessment | | Tests and external 9 Mix of internal and 9 Students set learning
of learning assessments to meet | external asessments goals and patrticipate in
standards set by 1 Standardsbased development of rubrics
examiners approaches, with rubrics | { Lifelong portfolios of
9 Paperbased, end of | outlining levels of evidence owned and
year assessments achievement supported | managed by learners

prevail by evidence

The appropriationof technology is another aspect that distinguishes the three models. In the

GNIF RAGAZ2YIf a0K22fQa Y2RStX FLINIG FNRY G4KS YAyaA
for learners to adopt. In a connected school, technology for learners is pjso@iated by the
educatorshowever, it KS dza S f S@St NBYlIAya KAIKSNW Ly GKS yS§
the appropriation and use of technologies, depending on their personal learning style. The comparison
indicates that the networked schoolsvolve agreater level of personalisation as compared to

connected schools.

The role of teachers continuously evolves in the three school models. In a connected school, teachers
facilitate students in their classrooms and assist students with learniaggmals. The facilitation

provides students with some level of control over the class activities. The role of teacher considerably
changes in the networked school model where teachers perform as experienced learners during
educational processes and ardeged to as eteachers, meachers and€ S OKSN&E 6w0Q YSI
YYQ YSIya Y20AtS YR WSQ YSIiya St SOGNRYyAOULO®

Similarly, personalisation of learning in the networked school model is also evident from the
organisation of learners and learning resourcastivities and assessment. timle network school

model, studentsareANR dzLJISR o6l aSR 2y GKSANJ AyGdSNBada FyR |6
FYR Ffgléa WOdNNBYyIQ a (G§KS OdzZNNRA Odz dzMinkstly O2 y (i A
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of Education, 2011)These attributes reflect the depth of personalised learning proposed in the

networked school model.

From the &ove literature reviewit can be concluded that approaches to school education have
evolved and new approachedsave emerged since the adoption of ICTs for school education.
Broadband Internet has been used to support and connect physically isolatest@bms with the rest

of the world. The move has not only supplemented the facéace classroom education but has also
brought together distance and school education. Schools are better connected and able to exchange
their learning resources with the tside world. As a result, school education has become a
collaborative learning procesdlowever, he transformation will require schools and policy makers to

be more flexible and adaptive with their approaches. Their approach should reflect innovativef uses

technologies and active participation of learners during the overall teaching and learning processes.

Onlysome of the above attributes exist in school practidéedescribed by Wenmoth (2010), some
of the areas are yet to bested. Similarly, levebf shift or transformation of schoolsom a
connected to networked modehight not be veryisible.Specifically, tiempts to investigate the
above emerging pedagogies with respect to thester classes in the Learning Exchamgght also
be premature A study byStevens (2011fpund little evidence of innovative practide networked
schoos. Attempts made bythis studywere unsuccessful iidentifyingsubstantialevidencefrom the
literature examining the Learning Exchange progranwith regardto the transformationof
schoolsAny such evidenceould haveassisédin suggesting the link between the @sedclasses

and the networked school model.

Moreover, from a global perspective, the concept of connected and networked schools is a potential
development in the virtual school trend that needs to be investigated. Therefore, as indicated by
Garrison and Archrén 2007, this study is needed fimd and interpret the new forms of educational

practices that have emerged due to interactive communications technologies.

To conclude the section, a confluence of technological, organisational and pedagogical femters d

the adoption and continued use of ICTs in school education. The introduction and use of ICTs in

school education followed a series of steps or phases. As suggesidga(2008)the phases

Ay Of dzZRSR 'y WS YS NH Astfators hifd keacBet® explgreddhis poSskilitiesRivuiing A

L/ ¢& F2NJ a0K22f YIFylF3aSYSyid FyR RSEtAGSNRAYy3a G(GKS Od
for augmenting the tasks already carried out in school management and in the curriculum. The
WAWHEIR AA 1S Ay@d2f SR GKS SYOSRRAY 3 inkstrative/ ¢a Ay f |

2FTFAOS&aD LYy (K SYRZ (i K&dopHandiICTSifor RaddecknfetiQ LIKF a S Ay
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educational approaches. The Learning Exchange programme belongs tbtbedransfoming

phase approache§.able 22 adopted fromPowell (2011pives a snapshot of the key components of

various MOE strategies with respect to the atop and uses of ICTs in New Zealand schools. In

particular, the table highlights a shift in focus over nearly 10 years, for example, from ICT

infrastructure building in 1998 to the contribution oflearning in 2006.

Learner: An e-
Learning
Action Plan for
Schools 2006-
2010

learning in
schools and the
projects, tools,
and resources
that are being
developed to
address those
outcomes

learning can
contribute to
the Schooling
Strategy and
its priorities
for the next
five years

2.4 The Learning Exchange in New Zealand

system that
equips New
Zealanders
with 21"
century skills,
through the
increased use
of e-learning
in schools

Table22NS ¢ %SFf+FyR aAyAaidNER 2F 9RdzOF A2y Q&
NZMOE ICT | Year | Key Key Key Key
Strategies Component #1 | Component #2 | Component #3 | Component

#q
ICT Strategy 1998 | Develop the Build Build School | Enable
use of ICT in Infrastructure | Capability educators to
Schools gain skills and
insight into
potential of
ICT in
education
The Digital 2002 | Improve Support Increase Develop
Horizons learning educators in efficiency and | partnerships
Learning experiences integrating effectiveness | with
Through ICT and outcomes | ICT into of educational | communities,
for all students | curriculum management businesses
and and and other
management administration | stakeholders
practices
ICT Strategic 2006 | Provide a Provide a Improve
Framework for mechanismto | strategy for learner
Education guide and co- | effective and achievement
ordinate ICT integrated use | in an
investment of ICT across | innovative
all parts of the | education
education sector, fully
sector connected and
supported by
the smart use
of ICT
Enabling the 2006 | Describes the Demonstrates | To build an
21% Century goals for e- how e- education

in New Zealand and online learningoand the world. In doing so, this section reviews some of the
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online educational approaches and concepts underpinning the initiation and transformation of the

Learning Exchange.

2.4.1 Collaborative learning

In the above sections, a collaborative learning@agh was identified as one of the key elements in
computermediated distance education and the evolution of learning theories, in particular the
social constructivigberspective In addition to these relations, since the approach remains a
founding concet in the initiation and development of the Learning Exchange programme and

clusters, it needs to be discussed here.

From a general perspectivBjllenbourg (1999, p. 1) defin€2 £ t | 60 2 NI { A @isiationB | Ny A y 3
whichtwo or morepeoplelearnor atempt to learn somethindogether€ (original emphasis). With

GKS SYLKIFaAra 2y GKS g2NRaA WaAldDiledbQug@RYWH 62 2 NJ Y
emphasises that the words are interpreted differently by different scholars depending on the

context and discipline. Therefore, a specific description of the approach remains higtdytcal.

C2NJ SEIFYLX ST (KS 62NRa Wig2 25MiudérshBstaff BempersNaS F S NJ
OtlFLaa 2F on &addzRSyida 2N I O2YYdzyAide 2F (S OKSNE
to-face or computeimediated synchronousrasynchronous grouping. Other scholars, sucResta

and Laferriére (2007lso agree with the complexity of the collaborative learning concept and note

thatd! & GKS 2dziaSid 2F GKA& NBGASGI AG Ydzad o6S F0Oly
O2yOSLI FyR y24 I Ot SINI& RSTFAYSR 2ySé¢ O0LIP cciO®
Therefore, a specific deggtion of collaborative learning as one of the key underlying concepts in

the Learning Exchange is similarly difficult and would be inconsistent if outlined here. That is due to

a number of reasons

1. TheLearning Exchange participants are students, tea;h@management staff members and
schools.

2. They use a range of ICTs with both synchronous and asynchronous capabilities.

3. They form groups by themselves and are grouped by their cluster leaders both in online and
faceto-face environments.

4. Their formal gaherings for solving or learning about a problem can be from a few minutes to
one hour, once a week, for the whole school year.

5. The number of participants in their groups varies.

6. Actual learning can be from course material or based on discussions anthgsladr

experiences.
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7. Lastly, participants in the Learning Exchange can be students in a class or teachers in a

professional development workshop.

Therefore, the explanation better describes collaborative learmrtpe Learning Exchange context
rather than havinga broaddefinition such as the one described in teecondparagraphby
Dillenbourg (1999)

Nonetheless, computesupported collaborative learning (C$6Lcomputermediated collaborative

learning (CMCL) seems more relevant to the Learning Exchange, allowing identification of some
commonalities and consensus. For example, accordifiRgtia and Laferriére (2007 SCL is a mode

2F O2tf 102N GAGS fSINYyAYy3 GKIFIG KFa | F20dza 2y daFk
2T 1y26f SRISXOGKNRdzZAK LISSNI AYyiSNI OGA2Yy FyR 3INEPdzL)
LINEPOSaa dzaSa L/ ¢a (G2 aadzll2NI FadyOKNRy2dza | YR 3
OF YLza +a ¢Sttt | a addzRSyida afide to]lpiiie ahedvibidentIK A O f f
GKFG adzldll2 NG a O2ftfFo02NrGA2y 0SieSSy adGdzRSyda G2
descriptions provide a better and more specific explanation of the collaborative learning that is

happening in the Learningcehange. Regarding the associated challen§&shl, Koschmann, and

Suthers (2006ddmit that combining two big ideascomputer support and collaborative learnigg

for effective and enhanced learning remains a challenge atitteors, howeveraccept that CSCL is

designed to address thehallenge.

To move beyond the breadth of definitions and discuss common elements, collaborative learning is
an educational approach that emphasises interaction in a social or group enviro@emison,

1997) In other words, it is the pedagogical approach in which participants construct knowledge in
groups through dialogue, negotiation, observation, experience and communication. Therefore,
collaborative learning is an interactive process in which the emphasis is on the existence of various
sources of information, including the curriculum rather thaachers or course material only. In
addition, the approach involves walkfined, jointproblemd 2 f @Ay 3 GF al1a Ay @KAOK
expected to occur as a sigdfect of problem solving, measured by the elicitation of new knowledge

or by the improvement® LINR 6 f SY a2 @ilghBoury)399F 2 ArdreyhO S €
collaborative learning does not cover activities such as sharing course assignmentsrbetwe
studentsoravCOf  aa Wt SR FyR y2i4 FILOAfAGIGSRQ o6& F

(0p))
o

Those instances could be regarded as instant interaction or group teaching, but not collaborative

learning.
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2.4.2 Cluster Theory and the New Zealand cent

The formation of regional school clusters for compegapported virtual collaborative learning

remains one of the key strategies underpinning the initiation and development of the Learning

Exchange. The concept of thieistermight be relatively newdr schools or the education sector, but

not for theinternationalbusiness community. According kmah (2002and other scholars, the

O2yOSLJi 2F OfdzadSNER NBfIGSa G2 !'f TNBR al NAKIff Q3
to clustes as Industrial Districts. According to Marshall 1890 quoté&himmann and Huysman
(2008, p. 305)businét & Of dzZA G SNE 2NJ AYRdzZAGNRA I f RAAGNRAOGA | NS
avyltft odzaAySaasSa 2F || aAYAETFNI {AYR Ay GKS al yYS f
knowledge or suitable climate are the possible reasons for the adopfisnch strategic groupings.

a2NB NBOSyud fA0SNI (dzNE NEe@anbgtifiva Adsantagk @ Katidhg t 2 NI S N
(Porter, 1990)as the key source of changing ideas aboutdiister. The nevaspect he highlighted

gl & WO 2 Y LEblmairi&HBysBai, 2AD8; Lazzeretti, Sedita, &iGa1013)

Porter (2000, p. 1SR STA Yy Sa Of dZAGSNAR |a ¢3S23INILKAO O2y OSyit
specialized suppliers, service providers, firms in related industries, and associated institutions (e.qg.,
universities, standards agencies, teadssociations) in a particular field that compete but also

O 2 2 LIS Raopegodetweencompetitorsfor gaining competitive advantage was a key

additional dimensionKuah (2002gxplains that the purpose of geographical gathering and

cooperatbn of competing as well as related organisatiest® enhance growth and increase

profitability. Nalebuff and Brandenburger (1996)2 A y (1 K & LAS2INRI AU®/y2Q T2 NJ RSa ON.

coexistence of competition and cooperation in the cluster concept.

Initially, the new perspective on clustereceivedhugeinterest from government policymakers
around the world for setting national and international economic poli¢Bshimann & Huysman,
2008) However, the e-defined perspective has also gained general acceptance. For example, the
theory of theclusterwith the coopetitive perspective has been applied to various fields, from
economics to management and organisation studies, from sociology to economic gieypairap
regional studies, from urban planning to innovation studi€sah, 2002; Lazzeretti et al.,13).

Bathelt, Malmberg and Maskell (200&pplied the concept of thelusteras a process for community
learning and knowledge creation in locahwmunities. SimilarlyiMolina and Yoong (2003judied

the interplay between business clusteaad knowledge sharing in Wellington, New Zealand.

From the research context, Michael Porter and his colleaguse invited by the New Zealand
Government in 1990 to lead a project with the aim of assessing competitive advantage and
economic opportunited y G KS O2dzyiNEBE® LG Aad 1y26y a GKS allL
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ROy GF3S tNBESOGE FyR I &Erodide ENDIE &Poita, 1998 i K S

Molina & Yoong, 2003As a result of the project, 20 New Zealand export industries were identified
as possible sources of advantg@rocombe et al., 1991)he education sector was identified as one
of the emerging but overlooked industri¢isat could become a source of competitive advantage for
New ZealandCrocombe et al., 1991The whole education sector was recommended to re
strategiseand become capable of not only delivering the required skills for the other 19 industries,
but also tapping into the international education market thus generating revenue by attracting

foreign feepaying students.

In relation to this study, the B 6 2 NR 6& (GKS 9RdzOI GA2y aAyAaidSN G2
Mppdm aGFHGSas a{ddzRASas tA1S GKS t2NISNItNRr2SOGz
6AGK Ala SEOSAaaArA®S F20da 2y a20AFt A avindzéaf | yR

Education, 1991, p. 17s another example of the lin€odd (2005)dentified a reflection of the

Wt 2NIGSNI t NE2SOGQ 2y Ot dAGSNE Ay bSs tSthd  yR Ay

transformation of the educational sector during th890s Codd (2005¢laims that the goal of the

New Zealand Governfhny it G KSy gl a (2 LINRY20GS SRdzOF A2y |

GKS al1Affa NBIddZANBR FT2N) O2YLISiAy3a Ay (Caddy Ay ONBL!

2005, p. 198)The elements of industry, competition and tilernationalmarket clearly specify the

direction in which the Government was aiming to transform the education sector, including schools.

Therefore, both the ICTPD cluster programme and the Learning Exchange clusters in New Zealand
Oy 068 OAS6SR 6AGKAY GKS aly$S O2yiGSEilGO® a |
recommendations, MOE announced the ICTPD cluster programme as a tapabding initiative

for teachers around the late 1990s. Around the saimee, i KS / I Yy 1§ SNDB dzZNBE | NB |
Technology o€ASATech and latsomeschool clusters@apted the cluster theory with the addition

of avirtual aspect and the computemediated collaborative learning approach. The school clusters
used the theory for addressing the issue of accessibility to wider curriculum choices at their schools.
As a result of the school clustigitiative, a number of regional clusters mushroomeza@ss New

Zealandwhichthus contributed to the development of the Learning Exchange programme.

2.4.3 ICTPD cluster programme

In 1998, the New Zealand Ministry of Education (MOE) initiated a funding programme for enhancing
teacher capability and encougng uses and integration of ICTs in classrooms. The funding is known
as the Information and Communication Technologies Professional Development or ICTPD Cluster

ProgrammePowell, 2011)The main objective of the programme wasenhance collaborative
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f SEFNYyAy3 08SG6SSy IANRdzLIA 2F a0K22ta Ay 2NRSNI G2 A

performance for better student learning outcomé@dam, 2008)

In his report to the MOE about 2064 ICTPD clusteridam (2008, p.® G 6 S&a GKIF i a¢KS
programmes are only available to groups of schoolsy Whk KI @S O2YYAGGSR G2 | W
LINEFSaairzylt RS@OSt2LIVSyidé o . Siahseyrbenetiepddiont YR H 1 d
the programme, comprising almost 75% of sch@Biowes & Alexander, 2013)s a note, the

clugers in the ICTPD programme included magdpgraphicabnd partlyvirtual groups of schools.

The following section discusses the difference between the ICTPD and the Learning Exchange school

clusters.

The discussion about the Cluster theory in the imecabove highlighted the need for @petition

through the formation of clusterdenmoth (2010emphasised the adoption of strategies that can
reduce competition between schools in the digital age and repiawith collabetition Schools in

New Zealand are related as well as competing organisations operating in a single sector. They are
related since their key services are the provisioelefmentaryeducation (Years-13). Similarly,

schools, particularlgecondaryin urban areas are in competition for better performance in order to
have higher rankings in the region and attract an increased number of student enrolment
applications. (In NZ, one of the funding criteria for schools is their number of sijdéetmore

students there are, the more funding the school receives). The formation of ICTPD clusters of schools
in New Zealand indicates the presence of a vision containifggpettionfor better organisational

performance anaollabetitionfor enhancedearning opportunities.

2.4.4 Learning Exchange clusters

Clusters in the Learning Exchange are virtual groups of schools, mainly from rural regions of New
Zealand, aimed at increasing educational opportunities for their students as well as teachers. The
formation of virtual clusters enables member schools to exchange their available, albeit limited,
resources and thus maximise their impact or benefits. In other words, the virtual collaboration is
done to make the most of their soceEconomic context. The cluststrategy has allowed member
schools to not only maximise but also facilitate efficient utilisation of their educational resources and
opportunities. From théBathelt et al. (2004point of view, such aatlaboration of local communities

not only results in better learning but also helps the creation of new knowledge.

Powell (2011)AlexandefBennett(2016)and other scholars see a strong relatioetween the ICTPD
cluster programme and th€CGbased Learning Exchange clusters. Although the ICTPD cluster
programme might be the main source of inspiration, clear differences also exist between both the

programmes. First, theature of collaborationn the Learning Exchange clusters is virtual only.
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Therefore, member schools and possible partners (e.g. local community groups, tertiary education
providers, technical helpdesk and so on) participate in the programme from anywhere in New
Zealand. On the othéhand, the ICTPD clusters were phys$ygaoximate groups, mainly based

within a geographical region and mostly collaborating during-taekce interactions. Second, the
mainbeneficiarieof the Learning Exchange clusters are students, accessinglifexts that are not
available at their local schools. Secondary users of the Learning Exchange clustdeaahers and
management staff members (e.g-dean and principals) taking part in professional development

workshops.

The third difference ishie duration of the collaborationClusters in the ICTPD programme could only
receive the funding once and for the period of three years. Therefore, the contract for their
collaboration was a limited time period. After the funding, collaboration dependexh upeir

discretion. On the other hand, clusters in the Learning Exchange have no such limitations. The fourth
key difference is théinancial model Most of the school clusters in the Learning Exchange have

opted to follow a selfunding model rather thamlepending on external sources of funds. On the

other hand, ICTPD clusters existed because of the availability of the funding from the MOE.

The next key difference is tlievelopmental approactClusters in the ICTPD programme are the
outcome of the Goverment initiative, for a certain period of time and dependent on the support

from the Government. In contrast, the cluster model outlined by OtagoNet in the Learning Exchange
defined clusters as seilfitiated, selfdirected, seHorganised and independegiroups of schools.
Therefore, member schools should themselves be defining their priorities and setting strategies for
achieving their objectives. The challenge for the model is achievingustHinable development.
Thechallenge of achieving sustainalllevelopmenthus makes a further distinction between both

the cluster programmes. Hence, the cluster concept in the Learning Exchange might be an offshoot

of the ICTPD cluster programme; however, both the clusters remain different from each other.

Theroots of the school clusters canbe tradedi KS / I Yy SND dzZNE ! NBI { OK22f aQ
Technology or CASATech initiative that started around 80 Before the possibility of using VC in

New Zealand schools, a group of seven schools in CASATech stanteiglesommunication

technologies in 1994Roberts, 2009)According taCampbell (2004xhe CASATech aim was to teach

classes over the telecommunication system and thus overcome their geographical barriers, as most

of the schools were rural schools, facing geographical challenges and limited resources.

The CASATech telecommunication setting was known as-guaiiic and used two telephone lines
in combination: one line for audioonference and the second line for comprut®Eased graphics

using the internet or other specialised softwgidinistry of Education, 201 Nloffatt, 1996)
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By 1996, other school networks had adopted the atghiaphic setting. Those networks included

TosiTech (top of the South Island schools cluster), CentralTech (lower North Island schools), Ngata
Memorial College, and Rangitikei Collg¢lyffatt, 19960 & Cdzy RAy 3 FTNRY (KS aAyAh:z
6ah90 wdzNIf {OK22fa t22f (ROWeHsDZOBR. 4K SaS ySig2N] &

Later in 2000, Kaupapa Ara Whakawhiti Matauranga (KAWM) network was established asra clust
of Maori schools by the MOE. The KAWM network formally used VC for the first time in New Zealand

schools to enhance learning opportunities for their studgiReberts, 2009)

G! ft GK2dzAK Y!2a gSNB LA2YySSNE Ay dzaAy3d GARS2 0O2yT
opportunities for their students, it waOtagoNet that provided the pedagogical model for many

20KSNI b a0 KRbBeftsa201B2p. 1EBdséddmwtiée previous experiences from KAWM

and CASATech, the seven or eight schools from Otago with the support of their local Community

Trust seHorganised OtagoNet aund 2002(Barbour & Wenmoth, 2013; Pratt & Pullar, 201Bhe

current Learning Exchange programme is an extended model that wagiated by OtagoNet.

2.4.5 Development of the Learning¥€hange programme

The Learning Exchange programme in New Zealand can be regarded asraaisaevel sel

initiative by school clusters, which combines emerging pedagogies from cormgupported

distance education and the empetition and collabetitiorconcepts from cluster theory. According to
Roberts (2009), the Learning Exchange programme uses-e@derence and other ICTs for virtual
exchange of educational resources between school clusters, mainly from rural regions of New
Zealand. Specificallig participate in the programme, interested schools first form virtual regional
groups and then utilise a range of ICTs, includingA@or collaborative learningBrowning, 2005)
According to Pratt an®ullar (2013), a synchronous VC setting was used as the primary mechanism
to establish online classes between students and instructors from different locations. More recently,
Google Hangout is being used as a group video application for online clasbethéNise of VC and
other tools with synchronous capability, classes are conducted in which participants interact with
each other and take part in different collaborative learning activities. The 50 minutes long live VC
classes, once a week for the whalghool year, are supported with the use of applications with
asynchronous capabilities, such as email, different Google applications, blogs and Moodle (a learning
management system). The augmentation provides participants with the required support and time
to absorb and reflect upon the lessomsgure 22 illustrates an example of an online class in the
Learning Exchange. Solid lines indicate theb@&Ed communication and dotted lines indicate face

to-face interactions.
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Figure 22 An example of an online class in the Learning Exchange

The programme basically enables educators to connect schools, teachers, learners and teaching and
learning resources into a single netwayk cluster. The connectivity then allows members to

exchange teaching, learning and human resources. Hence, the strategy supports schools to maximise
their existing, albeit limited, educational benefits and thus enhance their overall educational

performance According tdPorter (1998)by being part of a cluster, members obtain additional

important inputs and have greater access to information that can increase opportunities and

organisational ability to innovate. Moreover, the intersection of cluster members merges skills and

insights from various members, thus sparking new ideas, expanding avenues for new opportunities

and strengthening cluste®orter, 1998p ¢ KS&S NBI a2ya Of SIFNI & 2dzadATFe
member to benefit as if it hagreaterscale or as if it had joined with others without sacrificing its

Tt SEA oref, 20888pé 81)6 t

Initially, according to Pullar and Brennan (2008, p.tBg vision behind the school cluster (OtagoNet)

gl & G2 &ai NSefaHahdifsyandEdlidbaratidn of these rural and geographically
RAALISNBASR a0K22faé¢ YROBWEVIUARELOAOEBYEYTAD TENRY
perspective, such a strategy is to benefit from their saionomic context for better orgasational
LISNF2NXYIFyOSd ¢KS OfdzaliSNAyYy3a Syl ofSa aoOKzz2fa G2
resources, allowing schools to personalise learning based on the choice, need, ability and skill of

their individual learnergStevens, 2011)

It is more than a decade since the Learning Exchange programme was initiated. Since then, the

programme has grown and its objectives have evolvernhficreasing accessibility to curriculum
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choices to supporting personalised learning and specialised projects. The following are some of the

LINE INT YYS Q&

= = 4 -2

provide greater access tagiculum choices for students

YIAYy 202S00GA@Sa

GKFG 6SNB fAaisSR

provide access to subject matter experts to enhance schaskd learning

participate in virtual field trips engaging students in collaborative projects

support gifted and talented students by enabling them to connect witers with similar

skills and interests

share (both access and contribute) a wide range of rich and current resources

Since the inception of the first two clusteysCASATech in 1994 and OtagoNet in 200¢ around

20virtual school clusters were formddn New Zealan@Comptm, Davis, & Mackey, 200Bavis,

Eickelmann, & Zaka, 201&ccording to Roberts (2009), the model was adopted maostly by rural

school groups as it provides a means to overcome their geographical isoldtissever,a number

of urban andarge schools havalso adopted the model and formed urban clusters, such as

HarbourNet in Auckland. Further, CASAT@ehamedCantaTech) also adopted the OtagoNet

model. The developmerihdicatesthat despite the importance of globalisation and global

competition, localiy still matters(Lazzeretti et al., 201Borter, 1998). Figure 2.adopted from

Powell(2011), shows some of thechool clusters that participated in the programme.

WelCom

WestNet

CantaTech

Aorakinet

Qtagoh/et

2

Figure 23 Learning Exchange Clustershtew Zealand
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However, some of those clusters have grown by becomingsastaining, whereas some have
disappeared. The literature suggests some possibilities behind the disappearance of clusters;
however, a knowledge gap exists regarding the supportirthiahibiting factors in the development

of selfsustaining clusters. Section 2.6 addresses the gap in detail.

Before proceeding further, a clarification should be made here. The Learning Exchange programme
is commonly known by the name of Virtual Learnivework or VLN, which is basically an online
platform provided by the MOE for all New Zealand schools for accessing four s@iitiegy of
Education, 2016)

9 The VLN Communitya forum for the community of schools using the cluster programme;

1 The Learning Exchangehe interface allowing schools to organise VC classes and student
enrolments (see appendix 2.7.1);

1 VLN Groups onlinegroups of elearning communities for teachers and schools; and,

1 LCO Handbook access to the Learning Communities Online (LCO) guidebook that provides

schools with a framework for forming and developing Learning Exchange clusters.

Since the Learning Exarige programme is the main domain of this study, the study avoids using the

term VLN for representing the Learning Exchange programme.

2.4.6 State of online learningg a global view

Internationally, primary and secondary-{R) schools are increasingly panpiating in a variety of
computermediated distance education activities. While some schools replace their traditional full

time classes with purely virtual activities (virtual schools), some use a blended learning approach for
supplementing or complementintheir existing faceéo-face classefPratt & Pullar, 2013)Thelatter

GeLIS 2F a0Kz22fa dzas$§ O02YLMziSNBE FyYyR GKS LYyGSNySad 7
education (Russell, 2004). Roblyer (2008, p. 696) associates the bggifiihe virtual school vision

GAGK GKS aY2NB I FF2NRI odudty édycRiondllpgmtinitiésfos | O0Saa
students who traditionally lack such opportunities: rural, underserved, afdJata { LJ2 Lddzf | G A2y &
Later on, factors such as techoglcal changes, availability of high speed Internet, globalisation,

perceptions of traditional schools, and the model of virtual and distance education in higher

education, contributed to the growth of virtual schools (Anderson & Simpson,;, Rdsxsell, 204).

Because of the variety of rationales and online learning programmes, identifying commonalities is a
big challengendeed,d 5A FFSNByYy G GeLSa 2F 2yt AyS LINPINI YA KI ¢
attribdzi S& GKF G RSTAYS K@nnoaetah 200K p. fiGfodakaimRlS goinéd £ S NI/ «
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programmes have been established and are funded by governments whereas some are private

initiatives. Asa result, their developmental approaches and resourcing models differ.

In the United States, the Virtual High School (VHS) and Florida Virtual School (FLVS) were the first

two virtual school programmes established by the Federal Government in(B3®@our & Reeves,

2009) Similarly, in Australia, national and stag@vernments are responsible for funding online

learning initiatives for secondary scho@®owell, 2011 C2 NJ G SF OKSNJ GNI AyAy3II &
NEBaLRyaAroftS F2NJ G§SIF OKSNJ SRdzOI ((Rovell, 201, R. 240N BS  y 2 G Y
New Zealand, the CASATech cluster in 1994 and OtagoNet cluster iwe@0gditiated by local

groups of schools and the MOE provided some support. On the otret, the New Zealand MOE

established and funded the firstlearning cluster of schools, the KAWM project for Maori school
students(Barbou & Wenmoth, 2013)In addition, the Correspondence School programme is the

largest online learning project for schools in New Zealand that is fully funded by the Government

(Roberts, 2009)

Watson et al. (2014eport a number of both state owned and private groups of schools that offer

online courses to swmndary school students in the US. Regarding the variety of opiidatson et

al. (20149 St AS@PS (KIG ayz2ad RAAGNROGAZ sAGK GKS SEOSL
some form of digital learning, which may range from a fully ordici®ol,to supplemenal online
O2dz2NERS&asx (G2 aiAffa az2FdeFNB dzaSR Ay YIGKI 9y3f Az
Watson et al. (2014, p. 1St A S@PSTY a5AaidNAOG &A1 S KFra O2yaiRSNI
including the level at which decisions are mad® C 2 NJs@dl Histtic# (Spto about 2,500
students)invested in and use videconferencing as an important method for augmenting the small
YydzZYo SN 2F O2dzNBSEa 2FFSNBR o60& (GKS RAsmamstOlQa 26y
districtshave fulitime district level administrators for managing digital learning and providing

technical support across the distrigd/atson et al., 2014)

In a literature review regarding the development and growth of virtual schools in North America,
Barbour and Reeves (2009, p. 4@dnit that their findings may not be extendable to other regions
of the world. Thateview and findings only indicate the existence of a variety and distinctive nature

of online school programmes.

Because of the diverse nature and the operational context of each of those vasg$ew studies
have attempted to identify common trends awtiallenges at an international level. Studies such as
Barbourand Reeves (2009)e limited as the study covers the virtual school efforts in the US and
Canada only. The International Association #dr2kDnline Learning (iNACOL) is a major forum that

hasconducted a couple of surveys, reviewing the status of bldrated online learning
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internationally (involving 50 countries). In their recent survey with inputs from 50 developed and
developing countries from around the world, the survey identified five distinct trends:

GRSY23ANI LIKAOA&X & dzLJLJ2 Ndols,Tekdher tramiBgdtBeNFeBbidinded | Yy R & OK
f SINYyAY3IZ | yR K S§Badzdus§ Brawh, Watgre, & Hidey, 2051, pNI0yeyfalisd

that:

First, blended and online choices are mostly available to students in urban areas from developed
countries. Second, growth in digital learningratefrom shared authority between local schools and
national governments. Third, specialized teacher training is not required but is encouraged and
available. Fourth, blended learning is occurring with much greater frequency than online learning.
Last, usef online learning is most prevalent by students with special circumsta(Bagiour et al.,
2011, pp 1014)

With regard to the Learning Exchange, most of these trends do not cteargspond withthe

programme or specify its focus. The survey alsknowledgesi K ¢ ¢ 0 KSNB I NB YI 22 NJ
TNRY O2dzy i NBarbduget 0,20, p.9® Ly / Fy I R F2NJ SEI YLIX S5 &
provinces and territoriebavedifferent types of regulatiomnd different levels of activity when it

comestokvH 2yt A Y Barliod ety 20945 £16) 6Therefa, based on the review of

literature in Section 2.4, it can be argued that the Learning Exchange involves mainly online, not

blended, learning within existing schools. The Learning Exchange programme can be seen as a

WHA NI dzl £ Of I &a& LANENIINZYEY S50 KN\ 20f KCBINJ LiyK 2y KUENJ 62 NRa =
replacementfor the faceto-face classes, not because of virtual classes being better or more

attractive than faceao-face classes. Rather, the adoption has been due to lack of access and

unavailability é the courses at those small schools. In addition, although a number of urban schools

and clusters have joined the Learning Exchange, the programme was initiated by small, rural schools

and they are the majority of the current users. Also, the schooletasiwn and lead the Learning

Exchange programme. Therefore, they set strategic directions and are responsible for providing the
required resources. Because of the decentralised nature of schools in New Zealand, the MOE has

only provided some technical fiéliies and decided to step back and let the local school community

lead the programme. Similarly, the Learning Exchange clusters organise spetiailisegand

workshops for their éeachers or teachers with VC classes by themselves. Tifésences,

therefore,indicate that the implications of the survey might be beneficial for the Learning Exchange

leaders;however,they are very wide and not very relevant.
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2.5 Reported Barriers: Issues and Challenges

As discussed in the above sections, the emergimyapplying phases of ICTs in schools are almost
over in developed countries, whereas the infusing and transforming phases are on the rise, which
requireembedding of ICTs into existing practices and adoption of learexired approaches.
However, a numeér of issues and challenges have inhibited the development of online learning

programmes from across the world.

With an international perspective, the survey by INACOL also reported a number of issues and
challenges. Those barriers included: unclear ustigrding of online learning; the lack of equitable
access to the Internet, technologipols, and resources; lack of government funding or policies to
promote online learning; lack of focus on teacher training; availability of the online learning to only
students with extenuating circumstances; sporadic interest in online learning; and lack of vision and

leadership(Barbour et al., 2011)

Some other studies have identified tiveeffectiveuse of technology, unfavourable organisational
culture and the lack of managerial support as barrterthe adoption of computemediated online
teaching and learning using ICFer exampleCelikkaret al.(2013)found that getting familiar with

new technologies and limited resources available for equipnaeatimportant factors needing

effective management for successful integration of technology in the classr&mgh (2005)
described that with the technological sophistication, mobility and greater ease of use, the technical
use issues have decreased. However, accordidmsstasiades et al. (2008 chnology alone is not
sufficient to ensure collaborative and interactive learning; the way technology is used determines

expected benefits of aechnology.

A literature review by Simonson et al. (2011) found five main barriers during the development of
technologybased distance education programmes. The barriers related to organisatialiaie,

such as resistance to change, lack of sharednjitagk of strategic planninglow pace of
implementation and difficulty in keeping up with technological changes. Sim#alitgrature review
by Irvin et al. (2010)dentified a lack of leadership support and understandindp&f by school staff

members majobarriers hindering the development of DE in rural schools.

The lack of managerial support was another main challenge forgaetiICTs such as ViGe

adoption oftechnologyis adversely affectedthen organisational heads providimited resources,

such as expertise, time and budd&elikkan et al., 2@). Similarly, Roberts (2009) argued that an
online class is more open and transparent to the world; thus, the transparency puts extra pressure
on the teachers. Therefore, they need extra managerial support, such as the provision of training, to

ensure the provision of effective teaching (Roberts, 2008)ipinga (2005also reported the need
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for leadership support in terms of formulating workload policies andhing for teachers as well as
students for participating in the online environmeRoblyer (2008yonsidered governance of

virtual schools an issue.

The challenge of gaining managerial support coupled with organisational issues and ineffective use
of technobgy can undermine any ICT related initiative. Simonson et al. (2011) suggest the need for
cultural change within organisations and greater managerial support with regard to the use of
technology in organisations. Thus, if schools truly want to embracestdefinition of education

and make the most of the learn@entred, future focused, transformative pedagogies, then a
different set of approaches and strategies are required that can promote adaptability and influence

and be influenced by others in theiommunity.

To review reported issues and challenges with respect to the Learning Exchange, it is over a decade
since the formal initiation of the Learning Exchange around 2002. Since then, a few studies have
addressed the Learning Exchange developmaittabe either limited due to their narrow focus,
irrelevant after nearly a decade or so, or biased by being government chartered reports. The most
relevant study was by Barbour, Davis and Wenmoth (2011), identifying three common barriers
inhibiting the matrity of the Virtual Learning Network (read Learning Exchange) development: lack
of collaboration and cooperation within and between clusters; lack of a coherent vision; and,
difficulty in securing the necessary funding and, resources. To increase iiiasgarticularly

between teachers of the same subjeBarbour, Davis, and Wenmoth (20X&fommend building a
central repository of course content accessible for all school clusters in New Zealandugbest

this could help in minimising inconsistencies in the course design and delivery phases as well as

| 2 ARAY 3 RdzZLX AOFGAZ2Y 2F GSIFOKSNEQ STF2NI&®

However, the suggestion neither addresses licencing and copyright issues for course materials nor
does itinclude differences of teaching styles and approaches. Most importantly, the suggestion has
a micralevel focus and thus remains debatable because collaboration and cooperation are a subset
of cluster theory Hencepoth have to be key parts of a clustdsionand should not be considered

separate.

Similarly, suggesting funding from the MOE as a source for cluster maturity is also questidhable.

rationale is explained below.

LikeBarbout Davis, and Wemoth (2011) Browning (2005) f a2 [jdzSa i A2y SR GKS bSg
funding and support formula as a possible threat to successful developmereafreng
communiies because the government support is only for the settipgpackage and does not go

beyond that.Stevens (201) supports Browning (2005) and Barbour et al. (2011) by criticising the
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national funding policies for not contributing beyond the setup pack&gmsequentlyschool

clusters find themselves in a difficult situation and thus struggle to sustain thegl@ament

(Stevens, 2011 Barbour et al. (2011) believe that the government support is genuinely needed for

such initiatives to thrive and grow. Bides the nationwide projects and short term initiatives, steps

for expanding theVlOEK2 &

NRf S

(Barbour & Wenmoth, 2013)
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Exchange programme. Obviously the availability of more funds means more resources and is most

welcome. Howeve the above studies overlook the fact that the nature of the Learning Exchange is

different from other projects in New Zealand, such as KAWM or TCS, and from government

administered virtual schools around the world. Ttearningexchangg@rogramme has aditom-up

developmental approach, as opposed to the 4@wn bureaucratic developmental approach.

Further, the original cluster prototype initiated anghturedby OtagoNet included membership

contributions as a key part of cluster financial selfability. That was an intentional move for

sustainable development. In addition, the examples of privately run virtual school programmes in

other countries provide further evidence regarding the existence of similar, independent initiatives.

Nonetheless, the MORas provided funding to support the development of clusters in major areas

such as ICT infrastructure, teacher capability aspdiecipal capability building, ICTPD cluster

funding, a VLN brokerage website and ASNet as a technical helpdesk. Therefarethsitixisting

context of the Learning Exchange, daliding is a key part of the cluster development.

Another recent interesting development in the Learning Exchange was the merging of OtagoNet,

CantaNet and some other clusters as a single large claatied NetNZn their Statement of Intent,

NetNZ (2013, p. 2Jescribes a number of limitations they experienced in the current cluster

2NBI yAal GA2y L€

G2 Ayy2@l s
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[N

SYSNEAY3I ySSRa FyR

observations and experiences needed to be explored and recognised.

A lack of the required level of support for clusterordinators was another key issue raised by

and Pratt (2004)Due to that, a lack of time and a lack of professional development impinged on the
0KS O22NRAY!Il (G2 NQRA& NRi& Brath 3004NMdredza (i S N&

effectivey Saa 2 7F

recently, Roberts (2013)as emphasised the provision of support not only for coordinators{or e

principals) but also for teacheasd students. The provision of support is more obvious due to the

fact that teachers require extra effort for preparing lessons as well as training for engaging students

and building teachestudent trust in the virtual environmer{Davis et al., 20070n the other hand,
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students also need extra support to cope with the changing class environments whemgieaday
students experience both virtual and fateface classes. In particular, interaction and engagement
with unfamiliar students and teachers from different schools remain a challenge for students in the

learning exchange.

In the presence of infldble boundaries of thé&raditional school system, the theory of clusters,

virtual schools and/or transformative pedagogies will not simply settle in easily. The integration of
the new perspectives with the traditional fate-face system or the transforntian process from

the old to anew system of teaching and learning requires restructuring of the school concept and
adaptive leadership, strategies and approac(i?avis, Eickelmann, & Zaka, 2013)ch integration

via restructuring can allow evolution in the educationalteyss. Otherwise, those issues persistently

restrict the development of school clusters as well as any other virtual programme.

2.6 Cluster SelSustainability

Given the seffeliant nature of the programme, sedustainability has remained a challenge for the

Learning Exchange school clusters in New Zealand and existed as a knowledge gap.

2.6.1 A great challenge

Although the opportunities from and benefits of the-opetitive and collabetitive concepts in the

cluster theory are enormous, sedfistainability on thether hand remains a great challenge for the

clusters as well as the Learning Exchange community. As argued above, clusters in the Learning

Exchange are setfriven initiatives from grasgoots level communities. Because of their self

2NBI yAdlsizd ayVEy WabE FGeQ KFa 0SSy | 1S& AYyaNBRASYy
LIKAf 232LK&® ¢Kdza Of dzZaiSNJ YSYOSNARQ FAYLFEYOALf 02y
than being dependent upon external sources of funds. This means school |leaderthé local
O2YYdzyAliASa IINBE NBalLRyaArotS F2NJ G6KSANI Of dza i SNDa

| 26 SOSNE o6l aSR 2y GKS 3INRBdzyR NBFfAGEeZ Of dzad SNE A
RSINBSa 27 dza G Ayl oAt AGE | & eiskhdvéfoukda@&reSap2 t OGS R X G
ddzAa G Ay oAt AGeIT 20KSNBHetNgI2@S, p. 2phdl Shdlerige progided dA Y A Y A & K
2L NI dzyAdGe G2 addzReé GKS OfdzadSNI YR GKS [ SINYAy

> Q¢ Qx

supportingand inhibiting factors for making sustainable development.

From a general perspectivkpah (2002, p. 22Tpnsiders that cdocationof organisationss not

sufficient toindicateclusteringstrategywhen the clustering benefits, suthd G Ayy 2 @F GA 2y >
LINE RAdZOGAGAGEY INRPGGK 2NJ 20KSNJ adzLISNA 2N O2YLISGA G A
G2NRAZ YSYOSNBEQ O2YYAlGYSyida Ay GSN¥a 2F FTAYIyOSs
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the values in terms of increased innovation, protivity, growth, student learning performance and

other benefits that a cluster can generate for its members.

According to the NetNZ summary report (NetNZ, 2013), the merger was done to address increasingly
apparent limitations by restablishing the clusrs as a multstakeholder cooperative, allowing the

Of dZAGSN) (2 o0SYySTAG FTNRY (KS SO2y2YASa 2F aolfSo
regarding clustering that allows each member to benefit as if it was bigger. In other words, the size

of a cluster matters for its seffustainability. What the minimum number of members for making a
selfsustaining cluster in a Learning Exchange would be was one of the questions that remained
unanswered. In addition, these are only a few of the possitddleriges inhibiting the development

of the selfsustainability of clusters. The supporting factors remained uncovered.

2.6.2 A knowledge gap

Because of its unique nature and rural context involving a number of small schools, the programme

has gained very litd attention. Some of the available studies were either from practitioners, such as
e-teachers (VC class teachers), containing their personal reflections and discussing their observations
(Pullar & Brennan, 2008ValshPasco, 2004 orthe studies were from management staff members

(principals) reporting about their sabbaticals, describing management and leadership related topics

with respect to schools in genef@ouglas, 2007)n some cases, the studies were conducted for

GKS aAyAaldNRI YIAyfeé NBLRNIAY3I wadzO0Saa ad2NARSAEC
comprehensive as they dncovered some aspects. Therefore, a knowledge gap existed, particularly

regarding the sustainable development of the clusters.

So far, studies such &blstadand Lin (2009NB LJ2 NIi | 62dzi GKS [ SFENYyAy3I 9EO
experiences, the Ministry of Education (2011) provides a guide for cluster schools and Barbour et al.
(2011) discuss Virtual Learning Network (VLN) processes and report some barriers hindstémg. cl

Powell (2011) briefly mentions some clusters that have easily adjusted to the Learning Exchange

while other clusters are struggling with the change; however, she does not state any réastbres

problem.

These are a few studies conducted abdit§ W+ [ b Qd ¢ KSAS &a0dzRASa ySAGKSI
Learning Exchange programme nor the clustering strategy with the challenge of sustainability.

Therefore, the previous studies are limited and the question still remained unanswered as to how

some learning Exchange clusters successfully developed, whereas some struggled to achieve

sustainability.

The lack of evidence suggested the need for a methodological study of the Learning Exchange

programme and clusters. For these reasons, a comprehensidg gging two theoretical lenses and
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a number of methodological approaches was designed to investigate and uncover the facilitating
and inhibiting factors for the development sélfsustainable clusters. Therefore, a comprehensive
study was required not dp to address the local or horizontal dimension of the programme for

better learning outcomes and transforming performance but also to examine the vertical dimension
linking the programme with a global context. Hence, the findings provide a view of ald&in

cluster development and thus the study makes a great contribution to the development of Learning
Exchange clusters. Further, the implications of the study are more likely to be beneficial to the
international online learning community in general amdf®rganised groups of-K2 schools in

particular.

In order to cover the gap and investigate the research problem, this research intended to address

the following three research questions:

T RQ1L: How was the Learning Exchange programme developed in Mand2
1 RQ2: How was the programme utilised in some of the school clusters in New Zealand?
1 RQ3: What were the factors that facilitated or inhibited t#edfsustainabledevelopment of

the Learning Exchange clusters in New Zealand?

The study selected four Bool clusters for data collection and used each of the clusters as a unit of
analysis. Based on input from research participas Findings Chapter reports theitiation and
growth of four clusters and subsequently tHevelopment of the Learning Exatge programmen

New ZealandHence, he chapteranswers the firsand secondesearch question

At the end of the Findings Chapter, Table frdvides a detailed summary of the four clusteR
findings.The Table lists the supporting and inhibiting fastédentified with regard to each of the

clusters therebyaddressinghe third research question.

The Analysis Chaptetterprets theoutcome of the Findings Chapter describethe development
of a selfsustainng Learning Exchangtuster. The Dis@sion Chaptefurther builds upon the

findings in order to conceptualise them, taking the findings to the next level.

2.7 Chapter Summary

This literature review chapter discussed a number of key areas. The literature review found that
distance education hasvelved through various generations and used a variety of technologies.
Earlier generations adopted an industrial approach in order to reach a high number of individual
learners. However, later generations with the mediation of telecommunication technsl@gid

computers shifted their focus to improving the quality of teaching and learning processes and
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student engagement through group learning methods. The Learning Exchange programme was

found to be one of the key emerging generations of distance educatidlew Zealand.

Regarding the adoption and uses of ICTs, a range of ICTs has been adopted and used in schools,
some for synchronous and some for asynchronous educational and management activities. Initially,
the key objectives of school leaders and goweents included access to ICTs and development of
technological infrastructure. The earlier users of ICTs in schools were staff members who explored
the possibilities of using ICTs for school administration and curriculum development. In the context
of this study, the adoption and application of ICTs for organisational uses are particularly relevant for
enhancing collaboration and forming virtual clusters of small schools faced with geographical
challenges. During later stages, ICTs were embedded irpalitasof schools for supplementing

existing teaching and learning processes. More recently, with the lemerdred educational

approaches, ICTs are being used to complement the educational processes. The Learning Exchange

programme belongs to one of thieansforming phase approaches.

The review described the Learning Exchange as compufgyorted collaborative learning in which
the learning happens through group interactions between participants during prebtdwing tasks,
thereby teachers and courseaterial are not the only sources of learning. The review also found a
strong connection with the Porter Project in New Zealand and the use of cluster theory as a
collaborative approach for transformation of schools. In particular the ICTPD clustermrograf

the MOE and the Learning Exchange cluster programme of the group of regional schools were
identified as two main, but distinctive, examples of the application of the theory in New Zealand.
The Learning Exchange was a programmeasgtinised by theegional school clusters. The
programme allowed participating schools to combine emerging pedagogies from computer

mediated collaborative learning and the cluster theory.

To review states of virtual learning systems, the review found that most of thegroges in the

developed countries started around the 1990s. However, due to their distinct characteristics and
attributes, those programmes differ from each other even within a region or district. While some
programmes are established and funded by theagaments, some are private initiatives by

independent schools. Similarly, some programmes are fully virtual schools, some combite face

face classes with online instances and some, such as the Learning Exchange, provide online classes in
schools where feeto-face education is the main approach. Therefore, identifying commonalities
between various programmes would be very challengiiigswas evident as not many studies have

reviewed a broad international perspective involving more than a few countries.
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This chapter concluded by identifying a number of barrierthe development of computer

mediated online distance education in general. The issiere related to organisational culture,
management support, integration and transformation processesourcing, government support

and so on. With respect to the clusters in the Learning Exchange, a small number of previous studies
were found but were limited. Those studies had overlooked the development of the Learning
Exchange programme and the challeraf selfsustainability of school clusters. Therefore, this study

was designed to address the research problem and the knowledge gap.
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CHAPTER 3: THEORALICENSES

3.1 Introduction

After considering a number of theories, Actor Network Tlyg@NT) was selected as an appropriate
theoretical lens for reporting the research findings. This chapter discusses the ANT tenets that are
relevant to and used in this study. The nextteectdefines ANT and discusseskey principles of
heterogeneity ad symmetric approach. The sociology of Translation section explains the Translation
process, including its four phases. The section discussing key ANT principles stemiéex the

basic concepts underpinnirtige theory. The criticism of ANT highligistame of the main issues

raised in various studies and provides possible justifications offered by ANT advocates. That is
followed by the section providing some justification for using ANT in this shugbarticular, the

section reinstatethe limiteduse of ANT, adoptingNTas a lens instead of a methadthis study

In addition to the use of ANT, this study utilises Complexity Theory to complement ANT. While ANT
is used for the reporting of the research findings, Complexity Theory is used in¢hegii and
conceptualisation of the findings. Section 3.3 explains Complexity Theory with its key underlying

concepts. Section 3.4 provides the rationale for combining both the theories.

3.2 Actor Network Theory

ANT or the sociology of translati@an be defined as the study of heterogeneous networks made of
both human and nofhuman elements. According to the theory, human society can be considered as
a patterned network of heterogeneous elements where all the elemeiismans and nofumans

¢ havethe agency attribute or ability to act or be acted up@ellon, 1986; Latour, 1986; Law,

1992) The definition indicates a number of key principles underpinning the theory. First; actor
networks consist of both humaand nonhuman elements. The range of Amimman elements not

only include technology or technical artefacts, such as computers, programming codes, databases,
applications and so on but also other objects, organisations, policies, documents, conceptsssymbol

and so on.

Second, in addition to their inclusion, nblmmans participate in the making and derailing of a social
phenomenon or a network. In other words, nbmmans have agency attributes which mean they

can act or be acted updihaw, 1992)Because of the agency attributes and the inclusibnon

Kdzyty St SySydas GKS 2NR WHOOFydiQ A& LINBTSNIof @
the categories of the elements. Accordingltatour (1990, p. 6% a!y | Ol yd OFy f AGSIH
LINE GARSR Al A& 3INIYGSR (2 0SS (GKS a2dz2NOS 2F +y I

a comparison ofhe terms.
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Lastly, because of the variety of elements, such a network is described as heterogeneous. Although

ANT originated in the field of social sciences, the heterogeneous approach of the theory negates

either a purely socioor technocentric approab. Instead, the theory proposes a sotézhnical
approach(Cordella & Shaikh, 2003)s recommended byatnall and Gilding (19994 socie

technical approach is much needed in situaavhere a mix of different elements is involved in a

network. For example, a classroom is an association of students, teacher, books, whiteboard,

markers and others. The elements jointly form their association (classroom) and produce agency and
othereffeOias &dzOK a4 aARSIFaX ARSYGAGASaI (RammficRa > NP dz
& Edwards, 2010, p. 3)

Therefore, ANT is a theory that is concerned with the examination of the association of human and
non-human elements with the objectivef understandinghow these elements come together and

manage to stay together (Law, 1992Zhe ANT process dfanslaton2 ¥ FSN& | WLINR INIJ YYS
for studying the assemblage of the heterogeneous elements and identifying the relationships that
comprise the networkAndrade & Urquhart, 2010; Cordella & Shaikh, 2008 following sections

discuss the above tenets including their associated principles further.

3.2.1 Heterogeneity

The concept of the networks fundamental in ANTMurdoch (1998, p359)explains that in social
a0ASy0Sazr G(GKS GSNY ySig2N] Aa O2yvyzyfe dziaAftAasSR
F2NYaAZ LREAGAOFE &adNHzZOGdzNBA YR a20AFf LINRPOSaaSs
refers to them as a heterogenes network. A heterogeneous network means the assemblage of a

K2zald 2F RAAZAAYATI NI aStSYSyda GKFKG ¢S G4SYyR G2 I ¢
(Murdoch, 1998, p. 360)Thus, ANT proponents believe in societies, where all the materis

they human or norhumang associate in networksejecting any claim that social relations can be

independent of the material and natural wor{@allon, 1986; Whittle & Spicer, 2008herefore,

societies do not merely consist of humans but also organisations, concepts and technological
artefacts(Latour, 1994)As a result, the societies we live in are a mixture of these elements which

are in continuousnteraction and exist in the form of heterogeneous netwofkadrade & Urquhart,

2010) For example, an overhead projector in a leettoom is an element, albeit silent, during the

series of actiondt acts by supporting the teaching and learning processes. It is a matter of time until

it stops working and its existence is realised. A moment before, the projector scarcely existed,;

however, later its individual parts became noticed. Therefore, ANT suggests these elements do not

merely exist as a placeholder and thus should not be taken for grghtgdur, 1994)
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Since these elements perform their tasks routinely and appear to have disappeared from our
networks, th& | NB 02 y &6A2RESING R¢ KiBbddhEMd a dévice db dystem that
performs certain valuable functions, and for convenience anything that goes on inside such black
boxes does not need to be understofd¥inner, 1993)The process by which these actors are black
boxed and linked to other networks to create a larger agtetwork is called Simplification and the

effect is called Punctualisatidressman, 2009)

3.2.2 Symmetric approach
While heterogeneity emphasises the inclusion of a host of elements, the symmetric appreaals m

they can have the same effect, thus requiring an approach that treats them on an equal basis. In

20KSNJ g62NRaAx RSOfINAYy3 020K (GKS KdzYly | yR y2yKdz

approach since the declaration views the power of both as eqaf)certain, (un)ambiguous and
(in)disputable(Whittle & Spicer, 2008)5imilarly, the theory views all actants in a heterogeneous
network as having equal roles in the (de)formation as well as (dalistion of the networks

(Lataur, 1994) The approach is paramount and a significant contribution that brings the missing
masses, the elements often taken for granted, into a single frame and assigns them the same degree

of agency attributegWhittle & Spicer, 2008)

The Information Systems literature shows that two extreme approaches have been taken to
researching implementation of information technology and technological innovat{énsirade &
Urguhart, 2010; Tatnall & Gilding, 199%he technecentric appoach considers IT as the enabler

FYR LINAYINE F20dza> ¢KAES dzaSNAR FNB GNBIFGSR I a
Richardson, & Whelan, 201Zarroll et al. (2012, p. 52ssumethat the technacentric approach

0 K

gl a olaSR 2y (GKS 0StAST GKFG aadza3asSada GKIG GSOF

(p. 52) and thus considers IT the main factor behind a successful @aegttilosophy of
Technological Determinism. On théher hand, the socieentric approach was supported by the
social construction of technology (SCOT), a philosophy that sudghjastociety develops a
technology and the role of technology is determined by sodi€atnall & Gilding, 1999Therefore,

social constructionism sees users as the primary and IT as the secondary focus.

In contrast to these onsided, singular approaches, ANT and others suggest the need for a middle

groundg a societechnical approaclg in which both the technlmgical and social can @&xist and

augment each otheiTatnall and Gilding (19985 02 Ay A &S GKIF G ! b¢Qa a@YYSiN

with the socialtechnical divide by denying that purely tedcal or purely social relations are

L2a3aAot SéE 6L ppT O
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To support its pluralistic sockechnical stance, ANT is based on three key tenets: agnosticism,

generalised symmetry, and free association. Agnosticism refers to analytical impartiality towards

both the human and noinuman actants in a proje¢Tatnall & Gilding, 1999T he principle of

agnosticism clearly rejects any superiority assumption regarding any actant engaged in a network.
However, ANT makes a distinction between miered macrol OG I yia LJdzZNBSfé& o6l aSR 2
GLISNF2NXI GAGS STFFSOG¢ A y(Lavik8o, pdf) (Vicio Nddzdacd 2y 2 F 0 K €
actants are discussed later). By generalised symmetry, ANT recommends the use of neutral

vocabulary for all the actants in describing their involvement and role in a networking development
(Carrolletal., 2018 DSY SN} f A44SR a4@8YYSGNRB A& AYLERNIFYyd Fa A
SELX FAYy O2yFt AO00GAy3a @albm 1986} p/ 10ayhelpsinciplefoSreed I YS (i S NI 3
association suggests the abandonment of all a priori distinctions and dichotomies between actants,

whether natural, social, political or technid&allon, 1986)

Although the theory has been mainly used for reporting the findings of this study, the discussion
here also indicates the methottmical approaches that the theory offers to researchers. Specifically,
the principles of heterogeneity clearly suggest dealing with organisations as heterogeneous
networks of human and nehuman elements. In addition, the soeiechnical approach proposes
agnosticism, general symmetry and free association tactics while dealing with the elements during
data collection processes. The theoretical affordance is discussed in the Methodology Chapter in

detail.

3.2.3 Sociology of Translation

The concept of Trandian is a significant part of the theory and is of great interest to researchers as

well as this study. In fact, ANT is also referred to as the Sociology of Translation. Networks

continuously transform, and Translation affords observers the lens to viewrdnsformation

process. To explain the concept a number of explanations are quotedltedorir (1994, p. 33)ses

GKS 62NR ¢NIyatldAazy atG2 YSIYy RAALIFOSYSYyds RNAT
RAR y20( SEA&lG 0SF¥F2NB | yR (i Koragenis i adeddiS InRIRANBE S Y2 F
g2NRas ¢NIyatldAzy GNBFSNE (2 (GKS LINROSaa 2F ONE
FTNRY 2yS 2NRSNI (2 | y20KSNE GKNRdzZAK ORarkgraSa Ay (K
Sarker, & Sidorova, 2006, p. 5@pllon (1986, p. 218 dz33Sada G KF G G ¢ NImp@aft I GA2Y
GKAOK GKS a20AFf yR yI GdzNI f ¢ 25092, pLB8®INBZAA ST

[Translation is concerned] with how actors and organizations mobilize, juxtapose, and hold together
the bits and pieces out of which they are composed; how they are sometimes ableverpthose
bits and pieces from following their own inclinations and making off; and how they manage, as a

result, to conceal for a time the process of translation itself and so turn a network from a
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heterogeneous set of bits and pieces each with its @vatinations, into something that passes as a
Lddzy Ol dzt £t AT SR | Ol 2 NE @

Translation is better understood by its four phases or moments which can in reality oy@€dHqn,
1986) The four phases are required for stabilising the netw@ikdrade & Urquhart, 20)0Figure

3.1is commonly used to demonstrate the phases.

1. Problematisation 3

Four Phases of
Iranslation

3. Enrolment “—J

Figure 31 Four phases of Translation

upe

1UDLUSSaU9

r.‘ 4. Mobilisation —1

Problematisation is the first phase in which problems, possible solutions, and key roles are defined

by initial actants or initieors (Callon, 1986)According td?ostma (2009)initial actants or actants

initiating the process identify a problem and try to convince other actants that the problem is

relevant and legitimate to all other actants. A praible€an be anything that is designated an

obstacle and hinders movement. If successful, some of the actants represent themselves as being
SaasSydaAalrt 2N AYRAALISyalofS F2N az2ft gAay3a GKS LINRoOf
LI &aal 3S LJ2(Ealldn,i1986,D.1202n other words, all other actants must accept and go

through them in order to find a soluth to their own problemgPostma, 2009)0therwise, the goal

of reaching a solution would be unreachable.

In the Interessement phase, init@s use strategies such as negotiation with other actants to

O2y @Ay O0S GKSY (KIG aGKS AyiSNBada RSTAYSR o0& (KS
interests(Mahring et al., 2004, p. 214The attempt is aimed at validating the problesolution

definition and moving to lock allies and concerned entifi@allon, 1986)For convincing and binding

actants to the description of the problesolution definition and defined interests, Callon (1986)

suggests they use and seek help from various dexicedled the devices of Interessemeltissink

(2013,p.5p dz33Sada adNFXGiS3IASE NIXry3IAy3d FNRBY ayS3I2GAl GA
YR @A2fSy0S¢ GKFG OFy 0SS dz&aSR FT2NJ LYGSNBaasSySyl
After a successf Interessement, the Enrolment phase occurs which refers to the moment of

organisation and alignment of actants in the newly created netwBdeker et al., 2006Puringthis

Chapter 3: Theoretical Lenses 53



phase, key roles are defined in an attempt to organise each actant and thus to establish a solid or

irreversiblenetwork (Andrade & Urquhart, 2010However, in principle, a stable network still

remains reversibl¢Callon, 1991)in the degree to which it can go back to an alternate option. In

addition, since designated roles are assigned temporarily, an enrolled actant or ally may fail to act as

promised or not abide by the agreed enrolment itétfons, which is known dsetrayal(Sarker et al.,
2006). In addition to the irreversibilityinscriptionor recorded commitments and agreements is
another strategy for restricting betrayal or protecting certain intergSarker et al., 2006 5ome
examples of inscriptions include Memoranda of Understanding and organisational hierarchies or

shared memory such a®ftware manuals, computer programs, and procedures.

[FaGfes aa2oAf A&l GA2Y NB PEshid, 2002, p. 430 hidpghdse | (A 2y 27

network initiators use a set of methods to ensure that all the actants act according to the

FAINBSYSyda yR &b F83dz NR G @8hrirg gtali 2004fhe&coidingto 2 NJ v S i ¢

Callon (1986)the process involves questioning and assessing the role of a few enrolled actants or

spokespeople representing other actants miirtectly involved, to see whether they are truly

safeguarding the interests of the initiators or network. If they truly represent the masses and abide

by their agreed role and positions, the identities would become fixed and the network would be
stable(Postma, 2009)Otherwise, the network would not become a reality and the Translation

would be incomplete.

Callon (1986, 198y I K i FdzZf f &8 O2y Of dZRSR GKI G aGNIyatliAzy A
I O02YLIX AAKYSYdX YR Al YI&8&X¥2NB ¢ ®f @ARIKBREA yi KS NI
GGKS 2NRSNJ 2F (GKAy3a Aad ONBFIGSR FYR YFAYOGlFAYSR
YIEy2SdzaNB 2yS | y20KSNI AyG2 ySié2N)| a@ahNdgétK SNI (i K|y

al., 2004, p. 214)

However,Calas and Smircich (1998)d a large number of studies noticed and indicated a shift of
focus among ANT scholars, particularly with respect to the description of Trans(atilas. and
Smircich (1999oted that scholars of early actoretwork studies were mainly interested in
understanding the making of a centralised network through Translafitmadipani and Hassard
(2010)also noted that early ANT ontology was criticised for not offering the approach-to de

naturalise a network (e.g. an organisation) and provide the flexibility of being reflexive.

However, ANT scholars are increasingly considering how heterogeneous networks can be de
OSYiNIfAaSR Fa ¢gStftd ¢KS OKI yI-Setvdok TIiF 2 DRizal R
2 NJ WI F(A&dipani & WaQsard, 2010he change was due to the fact and the critique that

actants are engaging in contious interactions during which new actors join and the interests and
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relationships change. As a result, the required realignment of interests may reshape or even de

construct the network. Due to these alterations, networks are therefore dynamic in nedther

than stable structure¢Rieger, 2008 . I aSR 2y (G(KS NBOGA&ASR 2bHk Wl FiSNJ
processes or achievements, rather than stable relations or static structGedas & Smircich, 1999)

Therefore, according tMoser and Law (2006inuch of the earlier ANWork was managerialist and
2LIAYAAGAO Ay G2yST K26SOSNE ¢2N)la Ay GKS al F4SN
change of perspective reflects the flexibility of the theory regarding the study of the nature of

networks. Therefore, the flexibilitgllows researchers to use ANT in an unorthodox manner.

3.2.4 Key principles of ANT
This section describes a number of key ANT principles that collectively shape the theory. The
description here not only helps to understand the range of theoretical conceptslbot

demonstrates the depth that has been developed over the years.

Simplificationand Punctualisatiorare two concepts that relate to stable networks. Networks

stabilise if they have gone through the successful Translation process. All the actant®and su

networks abide by the agreement and perform accordingly. For the sake of appearing as a single unit

or stable network, the elements are simplified and they seem to have disappeared from the

network. The process is known as Simplification and the effesitaplification is called

punctualisation (Law, 1992). For example, a working multimedia projector in a lecture room often

seems like an invisible element during the lecture because of its punctual performance. The working
projector and other similar actds represent punctualised elements that have gone through the
LIN2EOS&da 2F AAYLIEAFAOIGAZ2Yd® 2KSYy SyNRf{ftSR Ayid2 Iy

same performance.

Blackboxis a term used for the parts of a network that are punctual or genf certain valuable

functions but for convenience what goes on inside them does not need to be under@tdioder,

1993) For example what goes on insid&@system may be interesting for technicians or designers

in a differentactor-network but not for participants in a classroom. Such blagkes are no longer
guestioned or tested, and remain entirely opaque and invisible (Latour, 1994). All that users see is a
box with input and output points and punctual performance. Althiotige feature makes a device
irreversible, it is not in principle. In principle, a bldk« can be reopened when required called

reversible blaclboxing (Callon, 1991).

Reversible Blagdkoxingmeans a process that deliberately authorises openingladfekbox for any
reason(Latour, 1994) Indeed, a research study can be denoted as a reversible-btagkg that

permits a researcher to uncover and identify concealed antgworks (Andrade & Urquhart, 2010).
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However, the question, critique, and challenge for researchers are knamithgleciding where and

when to stop opening blaekoxes. The Criticism of ANT section further discusses the debate.

Intermediaryandmediatorare two different but relevant terms used in ANT sociology. Intermediary
NEFSNER G2 Iy St S Yafigglor farck withouttranksfbriyiadidniiedikirdg its¥nputs is
Sy2dzZaK (2 RS fLatgub 2085( m 30Phezéferddzhey éan be ignored. For example, a
computer for an experienced user can be considered an intermediary which enables the user to
achieve a purpose; the outcome of the useredicable. On the other hand, mediator is used for

entities that make a difference in the network by modifying meaning or relationships. They

GUNF yaT2NYsz ddNryathraSs RAAG2NIE FYyR Y2RATE GKS

(Latour, 2005, p. 39T herefore, mediators are ag# participants in a Translation and cannot be
considered blackoxes. For example, the same computer for a new user works as a mediator as it
OKI y3aSa GKS dzaSNNa LISNOSLIiAz2yas YSFEYyAy3 |yR
outcome of the use isnpredictable. Therefore, the nature of mediators and intermediaries can

change with the changing perspectidos, 2014)

Inscriptionis a feature that is mialy related to technological artefacts that have their functions or
instructions written into their internal memory at the time of manufacturing. For example, software
written in aVCdevice or an application in a mobile phone have their use and instngtoded or
dictated by their designers and programmers. Through inscriptions, the designers ensure the

protection of their interests and perception about the use of the device in a net{{d@okizalez,

2012) However, from another perspectivRhodes (2009, p. B I NR& AYaONR LG A2Y

documents, text, graphics, and videosdahey refer to the way technicartefactsembody

LIS N

~

I a

LI GGSNYya 2F dzaSé o ¢KS adNBy3IGK 2F GKS Ay aONRLIA?2

and the durability or stability of network¥/os, 2014)Therefore, inscription can be used for

technical and nosiechnical elements.

ActorandActantare two associated but different terms debated in ANT studies. As discussed above,
ANT is based on the coept of a heterogeneous network in which both human and-haman

elements exist with agency attributes. ANT studies contend that actors do not embody agency
attributes or actantiality (potential for action) but it is their relational dimension that getesra
instances of actiofCordella & Shaikh, 200Baw, 1992Postma, 2009)For example, an inshce of

slow Internet speed cadisruptan online class. Similarly, as another example, the Internet and
computers can be acted upon be usedor strengthening the relationship between students and
teachers. In these examples, the Internet and compupecgluce agency attributes only in relation

G2 20KSNJ StSYSydaod {AyOS (GKS GSNY WwWHOG2NR A&

suggests usingctantfor describing both the elements. In doing so, studies can overcome the
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human connotationofk S g2 NR Wl OG2NR FyR GKSNBoeée F6ARS o6&
while dealing with a variety of elemenfisuomaaho & Paloviita, 2010)This study also adopts a

similar approach with consistent use of the term actant from this point onwards.

The concept ofmicro- and macro-actants relates to the principle of agnosticigmejecting any
presupposediistinction or speriority assumptions between actants. However, a distincérists
between actants engaged in a network through the concepts of ma&rd macreactants,which is
LJdzNBf & o6l aSR 2y GKS | OGFyidQa d&LISNF2 NdMW2000S

(0p))
-+
-+
(V)]
f-\r

p. 8) In other words, ANT rejecisferentialdistinction and dichotomies but accepts that the

difference § only brought about by power relations and role of actants in the (de)construction of

GKSANI ySig2NyL ® C2NJ SEIF YL ST GKS loAaftAde G2 al da¢
FOGrydaég Aa oKIFG YI | ScéantbVvs, 2018 [pl 5Btherdhds e diffgience Y I O NP

is subject to empirical evidence rather than a priori determination.

3.2.5 Criticism of ANTand possible answers
Because of its ontology, ANT has received a number of critiddob®an and Hassard (2004)

summarised five main criticisms that have been raised by scholars. The issues include:

the inclusion ad exclusion of actors;

the treatment of humans and nehumans;

the nature of privileging and status;

the handling of agency and structure; and,

GKS yIFrGdz2NB 2F LRfAGAOA |y R (MdanRMassay, 2004, 9.0 S NP 3 ¢
493)

= =4 4 -4 -

The issue of inclusion and exclusion was raised in the reversibleldwadection above. The

criticism is because the theory sees everything as networks, the boundaries where one network
starts and another ends and whethey overlap are not discre{®lcLean & Hassard, 2004)

Therefore, the challenge for an ANT researcher or a network observer is knowing and deciding what
to include and what to exclud@icLean & Hassard, 2004i that scenario, an ANT researcher needs

to make decisions about wihe to start and stop data collectioBonner and Chiasson (2005)
recommend that the level of reversible blabkxing deepens until no new controversies emerge.
Cresswell, Worth and Sheikh (2080)dMcLean andHassard (2004uggest that the primary focus
should be on answering the research question and making rigorous and pragmatic decisions about

data collection boundaried/os (2014and other studies adopt strategies such as the point of
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saturation and the emergence of no new actants or no new controversies for deciding

inclusion/excision of actant.

Therefore, answer to theuwgstion of where to stofpasicallyremains at the discretion of the
researcher. An explanation of the strategy u$edestablishing the boundaries folNA'in this study

will be discussed in the Methodology Chapter.

The two criticismg, treatment of elenents and the nature of privilegeare combined here. The two

points raised here are symmetry between human and-haman and then privileging humans to

represent norshumans. The symmetric treatment of humans and #numans has received most of

the critidsm, particularly from sociologistdmsterdamska (199®) Y G KS NB@GASg 2F [ | G2

Sdence in Actiopargued:

Latour entreats us to consider science and technology as a heterogeneous network and to abandon

all distinctions between humans and nonhumans; between nature, culture, and society; between

science and technology; between what ugede called the knowing subject and the various objects

of scientific inquiry; betwqen science as a body of [mowledgAe gnd §cience as Ehe golleqti\{e practicve of ) 5

I INRdzZLIT | yYRZ 2F O2dzNASXZ 0SUg6SSY aOASYyOS lFyR Ala 02
According to Whittle an&picer (2008), such criticism is about being indifferent to the distinction
between objects and subjects who are actually the designers of the objects and hold real power. On
the other handMcLean and Hassard (20@Bscribe the issue by explaining that, in order to include
non-human elements, ANT proposes humans to represent themonans. For example, ANT
suggests IT technicians represent IT artefacts. Therefore, the theory appears to heavily rely on the
human subjetbeing centred, with little room for nohumans.McLean and Hassard (2004)
02NNRBGSR (GKS LIKNIAS WNIRAOIE F2N¥Y 2F a8YYSINRBQ
SELX FAya GKFG (G§KS K SmthbBom e cerirys\oipdwedioarder betwekdNE | O K
human and norhuman; it is about the effects of power generated in a relational and distributed
manner. Going back to the example of slow Internet, the case of working Internet and IT technicians
would merel be a set of blackoxed, micreactants. In the case of disconnected or slow Internet,
the major effect is produced by disrupting the whole class and the raictants suddenly become
the centre of attention. Therefore, amted by Elbanna (2009, p. 488) 4t KS RAFFSNBYy OS 2 NJ

isanig@ dzS 2F Ay@SadAardAiAzy NIYGKSNI GKFyYy | adlFNIAy3a L

The fourth issue relates to the dualism or interplay between agency and structure or the effects of

local elements on the structure of society and vice veraadebate of Structuration Theory.

According to McLean and Hassard (2004, p. B0K)S | NHdzYSy 4 | o2dzi GKS € 2Ol ¢
the claim that while ANT addresses the local, contingent and processual, it fails to attend to broader
sociald 0 NHzOG dzNBa (G KIFdG Ay¥FtdsSyoOoS GKS t20lfé¢d Ly 23GKS

symmetry ignores the influence of macro or social structures such as institutions, governments,
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states, language, culture and so on and thus primarily conatgrtoo heavily on the contribution
of microlevel elements or local contingencies to the production of socleowever, Law (1992)
asserted that if sociologists want an answer to the question of how to solve the problem of
reproduction, the answer lies not only in the inclusion aftteology but also in granting them the
agency attribute. That is because the difference between mammd micrasocial elements is due to
GKSANI GAYGSNI OQGA2y It ST HL&OIDIR, pNIBIBikhEaN afiokr(1¢91,LINRK Y A G A
p. 116N aLI2yRSR (2 GKS RSolFdS 27 f 2tikctire ofshoiety Bt 20 £ ¢
made of the same stuff as the miegod NHzOG dzNBE T GKS OKFy3IS 2F &aolFtS 7
to micro is basically induced by the actants themselves; and that change should be the focus,

y20 GKS | LINA2NR |aadzyYLliazya FyR Ay¥FfdsSyoSao ¢K

be a subject of empirical evidence rather tharesupposedietermination(Elbanna, 2009)

N>

Lastly, the criticism is that ANT fails to deal with moral and political issues with the inclusion of
technology in thenetwork (McLean & Hassard, 2004fIbanna (2009 oted that the moal or ethical
concern is in viewing humans as machines and machines as humans and not preserving some
boundary between both. However, ANT proponents assert that the equivalence is for an analytical

discourse only and thus should not be a moral con¢eatour, 1991)

Regarding the lack of a political dimensivios (2014and other studies notedhiat more recently
published ANT literature, particularly the articlesANT and Aftehave responded to thismission
The literature addresses the criticisms by establishing that ANT has offered an analytical lens to
navigate the different layers of s@ty without being concerned whether the actant is macro or
micro, or local or socigVos, 2014)Similarly Alcadipani and Hassard (20Bdimmarised that with
the new perceptive of d@aturalisation and the affordance of a reflexive approach,AINT and

After development has brought the politics of organising into ANT.

In particular, as discussed in the literature review chapter, the topic of clustering has entered into

political discourse, leading to the design of policy interventions in tRethke UK and many other

European countries (Lazzeretti et al., 2013). The examination of the cluster concept through ANT

this studyrestricts the criticismThe clusterconcept haseen usedas apolicy toolby the MOE in the
socioeconomic context anébr gaining competitive advantage ftite New Zealan@sovernment

SQudying theclustering strategy asthi®@ 2 GSNY YSy (1 Q& L3R f A O&dvangagdfthd Yy R SE|
tool for therural populationof New Zealangbrovides a practical examplghowingthat ANT can

cover the political dimensioaf a phenomenon.
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3.2.6 Justification for using ANT

The selection of ANT aimed to provide this research with a lens in order to visualise the network of

school clusters in the Learning Exchange and help the reportingofth A Y RAYy3& o6l aSR 2Yy
accounts of the events. A number of rationales helped in the selection of the theory. First,

technology, users, schools, MOE, geographical location, policies and other elements have roles in the
development of the schooldzd 4§ SNE YR (GKS [ SINYyAy3 9EOKIy3ISd b
remains highly appropriate for that kind of situation. The use of ANT facilitated following those

actants and observing how they interacted with each other and how those interactions were

transforming their networkg the Learning Exchange clusters. In addition, as claiméthbgeth et

al. (2004) ANT helped the researcher to4mox underlying actants and their associations which had

remainedunnoticed and were taken for granted.

Second, the adoption was also because this study is not focusing on a particular element or aspect,
ddzOK | &4 dzaSNEQ SELISNASYOS 2N GKS NRtS 2F L¢ Ay
studyhas noprior assumption regarding the role of any of the stakeholders or aspects in the

transformation of groups of schools into a network of Learning Exchange clusters. Therefore, the

tenets of agnostic, free association and general symmetry provided by atecbiacal middle

ground guided how to approachiariousaspects othis studywithout anypreference(The

Methodology Chapter has discussed this point).

The third key rationale was the research questidresv (2009)ustifies that ANT is an approach, not

I GKS2NEXZ 0SOl dodplingd KB & ¥ 3 NE A gz8 dzK £ LIRISISRBETIBeK2 KBNS | & !
things relate or do not relate.rBcisely, this research utilised the process of Translation in the
CAYRAY3IaAa [/ KFLIISNI 2 WwiStf ad0Gd2NAS& lo2dzi K26Q a2y

seltsustaining and how some of the clusters did not.

Fourth, the affordance of ANT allowssearchers t@adopt the theory as a research method with its
own philosophical paradigrar to employ the theoryas atheoreticallens in conjunction with other
researchparadigms, in particular the interpretive paradig8ince his study was interested isocio
material constructivismvithin aninterpretivist paradigm and qualitativenethodology using ANT as

a theoretical lens waglentified as a good fifacilitating the research paradigm.

For examplethe heterogeneouselief of ANTwasappropriate forthe role of social and material
actantsin the construction of the Learning Exchange netw@&ikailarly, adopting ANT@&ethod for
data collection anénanalyticallens and using @t with an interpretivistepistemologyis although
debatable not a novedpproach(Cordella & Shaikh, 2008) KA & addzRé T RYAla GKS wy
GKS2NBGAOIt TFI2yR RRAISER vy 2(0F A WHRIY R (2 aslempbkhdisbdB a4 ! b
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by Cordella and ShaikB@03) However, this study has taken the opportundythe flexibility
permitted by the depth of the ANT philosophg usethe theory in a limited wags a lengnd not to

useit in a holistic fashiomandin its radical form.

In particular, the findingshapter uses the four phases of Translation from ANAllevt KS Wl Ol I y i a
G2 aLlsSF1Q F2N 0KSYaSt @%he chapleRreptrazndétailtNeinpul frolmd K S A NJ y S
the researchactantsonly; theactantsconstruct the four Learning Exchange chustor networks

gAGK2dzi GKS NB &S niy&&ddesron tiediratidRBréforditiedayity 2 NJ

basically emerges from tHe O (i linpult. &afr, in Chapter 6the findings are interpreted by the

researcher withbarelyany reference fronANT.Therefore the use of ANTemains appreriate for

the research methodology.

Ffth, none of the above criticisms had raised any significant issue or created any discrepancy with
any part of thisresearch. In fact, the inclusion of ndmumans basicallleft the options open for
identifying the supporting and inhibiting factors that might relate to human or-homanactant.
Similarly, the concepts of macrand micreactants did not exist before the data collection. Indeed,
they not only appeared durg the Translation process but also helped to describe various roles and
relations coming under an organisational hierarchy (which a reader might interpret as a topic of
organisational politics). Similarly, the study is neither taking any political steorcevaluating moral

values.

Lastly, some other theories were also investigated as possible lenses for the study; however, they

were not as appropriate. For example, Task Technology Fit (TTF), the Technology Acceptance Model
(TAM) or Unified Theory of Aegtance and Use of Technology (UTAUT) are commonly applied to
SEFYAYAYy3 (SOKy2t23A0It Ayy20liGA2yas dzasSa 27F (S
model that provides individuals with a framework to achieve positive impacts on their performance

by providing a better fit between tasks and the use of technol@pyodhue & Thompson, 1995)

¢tla A& O2yOSNYySR ¢gA0K (KS dzaSNna | O0OSLIilIyOS FyR
factors(Davis, 1989)Similarly, UTAUT is used for measuring factors that can influence individual
dzaSNBQ AYyGSyUGAz2y I ydeptadc Knd dsk & daNchriplagy (Vénkateshigtls I O
2003).

Structuration Theory was considered but it is mainly concerned with the examination of the

AYGSNLI @ 06Si6SSy 3ISyoOe 6ty AYRAGARIZ £t Qa oAt AL
norms such as class, gender or religion) without agency attributed to techn@loggs & Karsten,

2008) Adaptive Structuration Theory augmented Structuration Theory with the inclusion of

technology. &cording to DeSanctis and Poole (19%is an approach for studying the role of IT in
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organisation change or the study of two structures: one brought in by IT and the other from human
interactions in organisations. However, AST makes an a priori assumption that IT has a role in the

change process and thus was not as appropriate as ANT given the objective of this study.

Therefore, criticisms of ANT were not considered a significant concernisosttidy. Further, this

study used Complexity Theory as an additidghabreticallens complementing the use of ANT. The
combined use is not only to provide an additional lens but also help to overcome or address some of
the aspects/areas that might not easible with one theory. The next section describes Complexity

Theory and discusses the fit between the theories.

3.3 Complexity Theory

This study uses Complexity Theory to complement the ugdNdf Specifically, ANT is usiedthe

Findings Chaptdor reporting the research findings, whereas Complexity Théungedin the
ConclusiorChapter forthe discussion and generalisation of the findingke rationaldor using
complementary theories and the fit between the theories are discussed in this chaptisrsection

is organised as follows. The next subsection gives some background information before defining the
theory and complex adaptive systems. That is followed by the explanation of the key features and
principles of complex adaptive systems. Fartlrsome examples of the previous studies from
Information Systems using Complexity Theory are provided to indicate that Complexity Theory is not
an uncharted area for the IS scholars. A justification for the use of Complexity Theory is presented at

the erd of this chapter before the summary section.

3.3.1 Background information

¢CKS (KS2NE KIF&a Ne2Ga Ay (K $Buke&\Shawz2807%nteNde A y Q& (1 K &
theory and its application are very broad, the description of Complexity Theory depends on the

context in which the theory is being applied. The theory is interdisciplinary and has growh out o

many theories including systems theolitleton-Kelly (2003jegards the theory as interdisciplinary

with key principles coming from biology, chemistry, artificial intelligence, rofadicd physics as

well as sociology, economics and law. Therefore, it is mainly explained with respect to systems from
technical and mathematical perspectives. The theory has been applied in organisational and social
systems. Therefore, besides the assdclaz y 2F (G KS $g2NR WaedaasSvyaqQ s6AGK
words such as problems, situations, behaviour, structure, nature and organisations are also used to

explain the theory.

However, according tManson(2001, p. 405) &l yé& RSFAYyAGAZY 2F O2YL}X SEA
(KS LISNELSOGADS ONRBAAKG (2 06SFN dzLl2y Aléd ¢ KSNBT
GKAE &dGdRe R2LIGE G(KS SELXFYFGAZY 2 TethdyPe (i KS2 NE
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of complexity closely relates both to this research as well as to the definition of the theory that is
followed in this thesis. In addition, since the theory is very broad and interdisciplinary, the

classification facilities the research withet provision of a narrow focus.

Manson (2001tlassifies Complexity Theory on the basis of major disciplines in order to provide a

coherent understanding of the theory; the listing includes three key types:

1 Algorithm Complexitys regarded as the form of mathematical complexity theory.

1 Deterministic Complexityeals with Chaos Theory and Catastrophe Theory that mainly suggest
that two or three key components of a system can create large effects on the system. The
concept is known as the butterfly effect.

1 Aggregate Complexifpcuses on the relationship between individual components of a system
giving rise to the system with complex behaviour. In other words, the type or the category of
0KS GKS2NE | RiRdE alénferts wdrk B @onckry/tR create a system with
O2YLX SE O0SKI@BA2dzNE O6LJD nnpud

However,Reitsma (2003, p. )3riticisesthe ad @S Of I 3aAFAOF GA2Y o6& | NHAzZA Y
(KS2NASE 2F (KS RSTAYAGAZ2Y 2F O2YLX SEAGE NI GKSNJ

noted to indicate the existence of opposing views.

3.3.2 Defining Complexity Theory

The theory refersd a system as complex when the future behaviour of the system cannot be

predicted, but rather emerges through the interactions between system units at the low level
(Hasan2014;Kim & Kaplan,2008) Ly 230 KSNJ g2NR&ax | O2YL}X SE &aé&adsy
predicted but understood through the study imfteractionsbetween the system components. By

focusing on the system components or units, one can only know about the uitsa& necessarily

about the whole system and its behaviqidurke & Shaw, 2007 hat is because of the camtious,

dynamic and recursive interactions between the units of a complex system, which subsequently

produces emergent behaviour.

From an organisational perspective, organisational management, politics or infrastructure are
examples of complex systems, bese they are multidimensional, consisting of multiple elements in
inter-connected relationships. From a social perspective, communities and social groups are complex
systems because of multiple memberships and inétationships. A biological body androu

weather system are some other examples of complex systems. Complexity Theory views those
complex systems as the outcome of dynamic and recursive interactions and links between the

elements and the elements and the system. Thereby, to understand theeatuiucture or
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behaviour of a complex system, the study of interactions should be the main focus. The definition or

0KS a4dzZ33SaGSR FLIINRBIFOK dadlyRa Ay aidl N} O2ydNIFal
5540 NIl SaQa NBRdzO UG AaghalysessysEmshKrEdNdig sofdeghingtainé A a G2

02 Y LR y S y(GharhJ MEindos, 2007, p. 1)

The literature makes a clear distinction between the tecomplexand complicationwhile

introducing the theory. Incontrasttofh 02 YLJX SE & & & IComplicaded BySt@idoyich G A 2y T |
GKIFG a0y 6S 3IABSYy | O02YLIX SGS FYR I O0OdzN>X S RS&ON
YFEGGSNI K26 YI ye I (ReitwDa2003ap. 14) O 2 Y Lddzii S NE

Based on several characteristics of the system, alternate names are used for complex systems.

Anderson (1999 YR 2 0 KSNE LINBFSNJ (2 dzasS wO2YLX SE | RI LJi A
adaptive nature of the systems. Miton-Y St t @ oHnno0 LINBFSNB dzAAy3I wO2VY
because CES is more appropriate and better representative of the principles of complex systems.

This study has chosen complex adaptive systems since the name is widely used in the complexity

theory studies and the name fits better with the research.

3.3.3 Key Features of Complex Adaptive Systems

According to Hasan (2014), a complex adaptive system has a number of features that make its

behaviour or nature adaptive as well as unpredictable. Fisshptex adaptive systems have a large

number of units. The units in isolation are simple -sybtems; therefore, their nature or behaviour

can be understood by studying them individually. Second, the units interact with each other in a

dynamic, rich and nciinear manner. The nehinear interactions mean interdependencies (solving

one aspect might disrupt/unbalance another aspect) and connectedness between components.
CKSNBF2NBZ &/ 2YLX SE 0 Srédtiahshp,daidadtionfandSrdecoinésBviy G KS Ay
2F StSYSyida sAGKAY | adadsSy I y®itldos-HeflyS2098,pt4) a& a i Sy
Third, as a result of the asymmetric, multidimensional interactidms siystem as well as the system

units continually change and adapt to the changes. They never stabilise or fix at one position, as
GFAEAGE AY (GKS Sy @iNRYyYSy {Cothey, Ranibnj & MdDigov, 2B0§, 8.y (1 & R?2
2).

Fourth, complex adaptive systems haymenboundaries, making the system difficult or near
impossible to be defined. The feature means the systenpéndo exchanging influences with the
outside world. More precisely, complex adaptive systems exchange information and energy with the
systems outside the system boundary. As a result, the system and the system components tend to
seltorganise and cevolwe themselvegBurke & Shaw, 2007pystems with closed boundaries face

I radicalR S O 2 Y LidaekditteiginAlfllity to exchange information, exert and receive influence.

Chapter 3: Theoretical Lenses 64



Such systems remain fixed and without any adaptation feature, hence they decompose and

disappear. Lastly, as a result of the above four, the system exists with-ardered, complex

behavioNJ 2 NJ I 0 SKF@A2dzNJ dKI &G aAada o0SGeSSy GKS W2NRS
NBIa2y> GKS GSNXY WSR3AS 2i@ncanplexadaftivelsysteds2 YS G A YSa dz3
Figure 3.2adapted fromCohen et al. (2006providesa simplified illustration of system elements

with a number of connections, giving rise to the emergence of a new structure. In turn, the new

structure influences individuals. In addition, the dotted boundariekciate the permeability of the

system.
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Figure 32 Emergence of a complex adaptive system

The bllowingFigure 3.3byClemons (2008)provides an elaboratediew ofcomplex systermwith

their key characteristic8oth the figures have been used to describe CAS in the following sections.

3 Reprinted with permission from Marshall Clemens/New England Complex Systems Institute). Available at:
www.necsi.org/projects/mclemensb_char.qif
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Figure 33 Characteristics of Complex Adaptive Systems

3.3.4 Principles of Complex Adaptive Systems

The principles of emergence,-ewolution, sekdirection, selforganisation and interaction are

paramount in Complexity Theory (Hasan, 2014). The followingsciions briefly describe these

concepts and some others related to this study. These concepts will be used in the Discussion

Chapter for the conceptualisation and abstraction of the research findings.

3.3.4.1

Interaction and onnectedness

Interaction and connectedness between individual units of a system are the keys to the rise of a

system with complex behaviour. As mentioned ahasestem units interact with each other but in a

non-linear manner. In fact, the interactions within a system and between a system and its

environment are very asymmetric, ndimear and dynamic. That is because of the degree of

connectivity and the interépendence. As a result, new systems and patterns em@fgssey &
Ward, 2013)

Connectedness in a complex adaptive system refers to the links, intercavityge@nd internal and

external relationships. According Mitleton-Kelly (2003)connectivity and interdependence in a
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connections is disturbed, either the element or system must adapt or die. Therefore, as described by
Cohen et al. (2006xonnectedness allows the whole system to survive by adapting and
communicating. MitletorKelly (2003) however argues that evecreasing interconnectivity implies

greater and wider rip@s of disturbance and thus may not remain beneficial.

3.3.4.2 Emergence

As shown in the aboviigures,emergences a bottomup process that enables a higHewel

hierarchy, structure or system to come into being and become important. According to Cohen et al.
(2006), complex, global, diverse forms often derive from local elements with comparatively simple,
f20rf aSta 2F NMHzZ S& yR 0SKI@A2dz2NAED® ¢KS LINRPOSaa
systems clearly do not fall into our conventional dpwn percegtion of management and

LINE RdzOG A2y ¢ 0/ KFY 9 W2Kyazys HAANTE LI® HOO®

3.3.43 Rules of mteraction

Interactions between system elements are based on thdes, also known as the rules of

interactions or the principles of interactions. Accordinguitleton-Kelly (2003)the rules of

interaction are the underlying factors that set the dynamics of the relationship between local

St SyYSyida 2F + aeaidsSyo Ly 20KSNydZXMRaPReldA SEEE Q |
Greenhalgh, 2001, p.626) CNR Y (G KS Of dza0SNJ LISNRALISOGAGSsE (K2aS$s

underlying factors guiding the actions of cluster leaders.

Every system has their own internal rules and so do the school clusters. One of the research
202S00A0Sa Aa (2 ARSYyGATe (K2aS dzyO20SNBR WNUzZ S3

clusters ad the Learning Exchange programme.

3.3.4.4 Feedback andnfluence

The terms feedback and influence are related. Feedback occurs in loops between interacting
elements of a systertP. Anderson, 1999 chen et al. (4T) link the strength of an association

with the recurrence of feedback. The greater is the recurrence of feedback, the stronger is the
association as well as the influence. Influence can be regarded as a catalyst for the process of co
evolution (Vessey & War@013). Asimplifiedin Figure 3.2low level elements interact and give rise
to new structures. In turn, the structures influenttee elements and thus the whole system-co

evolves.

Complexity literature suggests two types of feedback: negative and positive. Negative feedback
brings diminishing results or maintains stability in a system; therefore such feedback is regarded as

balancing, moderating, or dampeniByrne, 1998)For example, a pass or fail result can be
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regarded as negative feedback for a student, because the type of feedbadkfontys about

overall success or failure and is least likely to lead to any amplification. On the other hand, positive
feedback leads to reinforcement or amplification, which can drive change and bring increasing
returns in terms of growth and developmerfor example, indicating the areas for further

improvement provides rich feedback for a student to improve.

From the complexity perspective, complex adaptive systems have feedback between interacting
elements, which are not only positive but also rictdam the loop(Mitleton-Kelly, 2003)The

feedback allows the system to reinforce itself.

3.3.45 Selforganisation and slf-direction

Emergence and setirganisation are partners in a complex adaptive system since new structures
emerge dudo selforganisation of system elements. Setfyanisation can be regarded as the ability
of the interconnected, interdependent and autonomous elements of an adaptive system to evolve
into an organised form without the support of external forces (Hasah420rhe characteristic

allows the system to respond to internal and external influences fyrganisation. For example,
when a complex adaptive system receives energy or a piece of information from outside or from
within the system, the system and iteatents tend to reorganise and adapt to the chang@urke

& Shaw, 2007)

The principe of selforganisatiomot only allows system components to form higher level

KASNI NOKAS& odzi fa2 RSO2YLRAS Ayid2 dzyaAtdao ¢KS F
ability to dismantle into levels and units without any loss of informafu & David, 2002)The

reason for decomposition is the loose vertical and horizontal coupling of the elements. It is a CAS

feature because the process allows loosely coupled units and hierarchiestganise without any

f2aaeo 1 26SHSNE | WNIRAOIfQ 2N WwWO2YLX SGSQ RSO2VYLE

between components.

From an organisational context, selfganisation can be a spontaneous grouping of people for a
purpose. The gnap adapts and re@rganises when some external factors influence it. Similarly, from
the cluster perspective, since schools in New Zealand are autonomous bodies, they address their
local needs and interests. More precisely, before the initiation of scHoslars, various local

schools from the Otago and Canterbury regions of New Zealandrg@lfiised through selhitiative

and formed their local school group. Later, the small group of schools from the local community
level went through a further selfrganisation process and eventually gave rise to the emergence of

their local cluster a structure that is more complex.
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interactions or very weak interactiorsetween their units.

A selforganised group is seffirected, departing from a command and control philosofHgsan,
2014) The feature of seldirection alows member schools of a cluster to choose the educational

programme that suits their students and staff needs.

It should be noted that the characteristics of setfjanisation and seffirection are more relevant
to the Aggregate type of the Complexitheory and less to other types. For example, a computer or
machine might be automated but not salfganised and sellirected. That is another reason for

choosing Aggregate complexity rather than Algorithm and Deterministic types of complexity.

3.3.4.6 Cocredion and co-evolution

The seHorganisation and seffiirection of system components allow the unleashing of the creative

energy of the componentdHasan, 2014) levoldtiGr2takes place within an ecosystem, and

OFyy2i0 KI LLISY A yKelly,2@08, b.7)AThrgugh ittemaktioris, 8ampofients influence

GKS deaidisSyQa o0SKIF@A2dzZNJ I yR GKS a2adSy |faz2 AyFfo
interads with other systems in their ecosystem. As a result, they influence and are influenced by

others. Hence, the whole ecosystem adapts anéwolves and thus the desired outcome is co

created.

For example, through inteand intracluster communication, maber schools in a cluster not only
influence each other and their cluster but also exert an impact on others in their Learning Exchange
ecosystem. This means that the evolution of one cluster (partially) depends on the evolution of
another cluster. In othewords, the demise or the growth of one cluster affects the evolution of
others and their whole ecosystem. Therefore, it is important to identify the factors leading to the

seltsustainability and demise of clusters.

3.3.4.7 Edge of chaosr seltorganisedcriticality

The term edge of chaoseans that as a result of continuous setfanisation and cevolution, a
selforganised criticality or edge of chaos can be reached. Therefore, the movement towards
evolution through adaptation for survival is a movemenwrds seHorganised criticality. In a

positive sense this means when a system moves closer to the edge of chaos, the prospect of a major
breakthrough can revive a stalled or stagnant situafidasan, 2014)rom an organisational

knowledge sharing perspective, the closer an organisational system moves towards the edge of
chaos, the more creative, opeanded, diverse and rich are the practices and ideas of the

organisation and individuals, and the greater the connectivity, networking and information sharing

between participantg¢L. Cohen et al., 2006)
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Apart from the above key principles, a number of other concepts exist in the conyplebdted
literature. Cohen et al. (ZiB) outline a detailed list of components of Complexity Thebigure 3.4

gives a snapshot of the concepts that have been indicated but not described in detail in the above

Complex adaptive
systems
Distributed
control
Dynamical
svtems \
Crown >
_;-'—'—'_'_'-'_‘_'_'_—’
Open systems
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recursion
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Self-organized Qrder without
criticality control

Selforganization

sections.
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unpredictahility

rMaon-linear
systems
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/|

Organizational
learning

/ /
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Figure 34 Components of Complexity Theory

3.3.5 Use of Complexity Theory in Information Systems

Two hformation Systemgjournalsc the Journal of Information Technologgndinformation

Technology & Peoptgpublished special issuédacucci, Hanseth, & Lyytinen, 200&rali &

McKelvey, 2006on the topic of complexityHassan, 2014Kim and Kaplan (2006, p. 191gted a

tendency to disregard the contextual nature of systemd arganisations during IS engagement,

GGKSNB o6& A ByotiNdary ghenonkeBa thattirive both in new, and largely unanticipated,
RANBOGAZ2Ya¢éd ¢KSNBEF2NBESX GKS FdziK2NAE NBO2YYSYR L{
the coevolutionary néure of IS engagementessey and Ward (201Bglieve that organisations

and their hformation Systemsare Q\S that ceevolve; therefore, they usthe theoryto address

sustainable IS alignment in organisatioBarton (2013)elieves that organisations evolve with

GKSANI SYGANRYYSYy(d FYR /2YLX SEAGE ¢KS2NE Oly 6S o
business needsimilalry, Nan (201-raws a framework for the bottorup IT use process by using

complex adaptive systems theory.
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Moreover, both the theories have been combined in a number of stutlaaseth, Jacucci, Grisot

and Aanestad (2006ised ideas from ANT and Complexity Theory to study the $ecimical

complexity of IS standards and standaedion efforts.Kim and Kaplan (2011, p.&)alysed the

commensurability of CAS theory and ANT to sttmhgvolutionary dynamics of IS emergence,

0SSOl dzaS 020K GKS (GKS2NAS& dakKlINB | 02YY2y (GKS2NE
O02YY2y (KS2NRB 27F (y26fSRIST APSdr SLIAaGSY2f238¢d

provide a clear picturef a phenomenonKim & Kaplan, 2011, p.:9)

ANT provides the apparatus to analyse how interaction dynsawonidold. It enables us to generate a

narrative on the transformations and their mechanicthrough enrolment, translation,

punctualisation, and blackoxing. ANT reveals how complex phenomena are constructed, aligned,

emerge, and are sustainedasaet@ G 2 N a® LYy R2Ay 3 & 2-basédbmlysB 3SND2YSa
by highlighting how transition between states, or alternate landscapes, actually occurs. When the
complementary insights of each theory are overlaid it is hoped that we will gain a cleanarepitt

the co-evolutionary dynamic of IS engagement.

Other studies, such d&enwick (201QMasys (2008)Masys (2010xnd Stalder and Clement (1997)

have alsacombined both the theories.

3.4 Complexity Theory and ActeNetwork Theory

Using an additional theoretical lens to complement another theory is not uncommon. However,
consideration is required before combing two theories in a single study. Studies areecktyui
explicitly discuss the need for using two lenses, assess the fit between the potential theories and the

research methods, and identify the possible contributions as well as challenges.

A number of reasons exist for using Complexity Theory to comgiéethe use of ANT. The first

reason is the high expectations from the level of studies. The expectation from Ph.D. studies is not
only being highly conceptualised with an insightful research outcome but also making some
theoreticalcontribution. The expetation can be addressed by employing more than one theory or
analytical lens. The second reason is to overcome various limitations due to which both the theories
might be criticised. For example, sometimes, one theory focuses more on one aspect ofearprobl
than the other. Combining two theories allows the researcher to create a balanced and more
inclusive view or lens for the study. For example, ANT takes into account minor details with a great
level of focus on the elements or actants in the making étavork. On the other hand, complexity
theory has less focus on the elements but more on the interactions between the elements and the
outcome of those interactions. Therefore, both the theories complement each other by overcoming
SI OK 2 i KS ND.arhedhitréaFo0ia ty allghAke conceptualisation and generalisation of

the findings. In this study, ANT has been used for data collection and reporting of the findings.
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Complexity Theory has been used to build upon those findings by taking the fiddingsdzi O2 YS (2 |

higherabstraction.

Regarding the fit between Complexity and ANT, no such criticism exists that would have been

concerning for this study. Other doctoral studies sucMasys' (2010have successfully combined

Complexity Theory with ANT. The only point of concern is the slight difference of focus between

both as mentioned above. That is a minor concern because both the theoeid®ing used to

cover different aspects of the research study. The staihinical lens from ANT is used for the data

collection and the reporting of the findings, whereas the principles of complex adaptive systems

from the Complexity Theory are used farilding upon the findings in the Discussion Chapter. The
AYGSIANF GA2Y LINE @ASROKa ALO WO 2aYeLat (SSEY Qi 2AL05AN& LIS O A S o |
combination generates insights and enhances the depth of conceptualisation while on the other

side,integration remains a possible theoretical contribution of this study.

Regarding the level of fit between potential theories and the research methods, Complexity Theory
suggests that complex adaptive systems have open boundaries and the growthtenexisf a

system basically depends on the openness or dissipatiVitye systems. In other words, openness

means system boundaries are fuzzy and fluid. In contrast, the case study method mainly involves the

study of cases with (reasonably) distinguisleatoundaries. For example, clusters can be viewed as
educational systems with distinguishable boundaries. The standpoint from Complexity Theory also
Ot2aSfte NBftlIi{iSa (2 !'be¢Qa adlryOS 2y | ySlesg2N] & ¢ K
chalkenge of establishing a research boundary is further discussed in the Methodology Chapter.

Another possible challenge is the different stance of both the theories on some aspects of a network

or a system. For example, ANT is more concerned about netwalkist, compared to the

uncertainty and unpredictable nature of systems in Complexity Theory. Network stability followed

by irreversibility are the ultimate goals for actoetworks in ANT, whereas complex adaptive

systems are defined as dynamic and rniab¢e. That is because fixity of a system and its components

is an indication of failuréCohen etal., 2008) ¢ KA &4 & (i dzRe dziSa iokefertal SNY WR:
seltsustainabilie ' yR | @2ARa (GKS dzaS 2F GKS GSNXY WadloAf A

theories is minimised and thus the challenge is addressed.

3.5 Chapter Summary

The chapter explored and explained ANT which has been utilised for the reporting of the research
findings. The chapter described the tenets of heterogeneity and symmetry along with the principles
of agnosticism, generalised symmetry and free association. The translation process was explored

and identified as a programme of actions for the developnard heterogeneous network. The
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of transformation. The criticisms of ANT demonstrated the challenges that a researcher might

encounter during an ANguidedstudy. A justification of the use of ANT discussed the

FLILINBLINAF GSySaa 2F !'b¢ F2N) GKS NBLRNIAYy3I 2F GKS

development of the clusters and the Learning Exchange programme.

In order to provide a comprehensive vi@ewvaddress some of the aspects that might not be
conceivable with one theory, Complexity Theory was selected to complement the use of ANT.
Complexity Theory has been restricted to the discussion and conceptualisation of the research
findings in the Discugm Chapter only. With that view, Complexity Theory was reviewed and the
principles underpinning the theory were explained. Before this section, the need for a combined use
of both the theories was considered by reviewing previous studies particularlythen® discipline.

The assessment included the identification of fit between both the theories while considering major
aspects of the research, including the research objectives, questions, methods as well as possible

contributions and challenges.
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CHAPTER FHERESEARCH METHODOLOGY

4.1 Introduction

The research aim was to describe how the Learning Exchange was developed and describe the
factors that supported and inhibited sustainable development. This chapter discusses the selected
methodologicaktances and provides justifications for the research positioning. Further, the research
design section describes the unit of analysis and the selection of the four cases (clusters) for data
collection. The section also discusses the dathegang process and the data analysis strategy as

well as related issues and challenges during the processes. Lastly, the chapter explains how the study

addressed the challenge of quality and rigor during the research process.

4.2 Research Paradigm

A research paradigm is a set of assumptions or the world view that guides a researcher in how to
understand and study the nature of a real{ftguba & Lincoln, 1994The following susections

describe the research paradiggrsocial constructivism. According @uba and Lincoln (1994)

d0dzZRASE 6AGK | O2yadNHZOGAGAAY LI NFYRAIY FAY (2 Wo
Research paradigms are considered to have three key dimensions: ontology, epigfenamd
YSGiK2R2f23@8d LY ONASTI (GKS&AS GKNBS RAYSyaiazya NX
place in that world and the range of possible relationstipsba & Lincoln, 1994F he following

sections discuss these dimensions in relation to the constructivism paradigm.

4.2.1 Ontological dmension

A research ontology is concerned with the uat of areality or the question and answer of what is

real that can be knowfGuba & Lincoln, 1994; Walsham, 1998 order to understand or view a

reality, Fitzgerald and Howcroft (1998ltlined two main approachesrealism and relativisng that

L{ NBaSINDKSNE O02YY2yfé [R2LII® 2AGK I WNBFfAadQ
objects that can be studied indepeeut of or without researchers by experiments in laboratories

(Walsham, 1995Fitzgerald and Howcroft (199805 3 NR NBFf AayYy a | WKINRQ |
recognises the external world as pegisting hard structures independén 2 ¥ |y AY RA @A Rdz

cognition.

On the other hand, the relativist ontological position considers the external world to be subjective
and dependent on its relative contexSield, 1982)With such an assumption, a reality remains
intangible, soft in nature and with no fixed frame; therefore, a reality needs to bmaostructed by

research participants and research€Ftzgerald & Howcroft, 1998)
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This study considers the Learning Exchange or the phenomenon of interest a reality that consists of a
host of subrealities, interpreted differently by differdractantsbased on their individual
understanding. The individualistic view regarding the programme needed to be understood-and re

constructed. Therefore, this research takes a relativistic ontological position.

4.2.2 Epistemological anension

A research episimology is concerned with the nature and justification of knowledge claims,

representing the relationship between a researcher and a re@Btyba & Lincoln, 1994n other

words, the dimension is about the stance that a researcher takes in the study of a phenomenon. To

further clarify,Myersand Klein (2011lipform researchers regarding three epistemological positions

¢ positivist, interpretivist and criticag for knowing about a reality. (The classification was previously
proposed by Chua in 1986).

ThepositivistS LIA 8 1 SY2f 2 A& I Xida oli KEBSHBRAFI R 02y F2N¥a (2 TFAE
therefore the approach is followed for verifying existing knowle@igizgerald & Howcroft, 1998, p.

9). The stance is usually taken for testing and validating existing knowledge about a(hwpditg,

1997) Thecritical epistemologyis concerned with the critique of a reality by taking a moral stance

(Myers & Klein, 2011 According tdrlikowski and Baroudi (1991the studies with a critical
SLAadsSyz2t23e I ASIES REE IANIZONRIANG ) O2y NI RAOGAZ2Y A
transfarming the conflicting social conditions.

However, the interpretivist epistemology is concerned with the social construction and

interpretation of meanings regarding phenome(iyers & Klein, @11) In other words, people

assign meaning to a reality based on their subjective perception. Therefore, realties are not fixed but
change constantly. With that stance, the job of a researcher is to help participants with-the co

construction of a realityCreswell, 2013).

This research is neither aimed at validating nor criticising any aspect of the Learning Exchange.

Instead, the aim is to understand the participanis2 NJ | Oritérsfatidin@af the Learning

Exchange and report and interpret thogiews, including contextual factors of the Learning

Exchange phenomenon. Therefore, this research will follow an interpretive epistemology. By doing

so, as exemplified biglein and Myers (1999, p. 23) G KA a AaNBaSIFNOK asSsSia (2 dz
G NBSG¢ o

It is important toclarify herethat this study is using ANT as a lens within the interpretive paradigm.

In other words ANT is not used in this studga method with its own ontologynstead,the ANT

lens is adopted to collect data and report the findings and ttieninterpretive paradigm ifllowed

to interpret the realityby the researcheiBy havinghis approach, this study hence avomsy
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possible clash betweeANT andhe interpretive paradigmwhich has beediscussed b ordella
and Shaikh (2003)

4.2.3 Methodological dmension

A research methodology identifies the techniques or proceduresl by a researcher to best gain

knowledge about a realityAccording to Guba and Lidoq1994, p. 108)the methodology involves

GKS ljdzSadazy 27F 4l 2k knoweyf golabobt finkligglodziviadsved heé os shezf R
0StASPSa Oly 06S 1y26yKé ¢NIRAGAZ2YIffes GKNBS YI A
Systems studies:ugntitative, qualitative and mixed methodsu@ntitative research methods are

designed to measure or validate hypotheses and correlate the strength of relationships between

different variablegStraub, Boudreau, & Gefen, 200@ualitativeresearch methods focus on the

exploration and reporting of ¢h information in order to develop a deep understanding of that
phenomenon(Fitzgerald & Howcroft, 1998Yixedresearch methods combine both the qualitative

and quantitative approacheB 2 NJ RS@Sft 2LJAy 3 WNROKSNJ I yR RSSLISND A
(Venkatesh, Brown, & Bala, 2013)

Although the advantages of mixed methods are considerahis study does not intend to validate

or measure relationships between any variables. The study is mainly focused on providing a deep
understanding and explanation of the development of the Learning Exchange as a complex social
phenomenon. Thereforghe adoption of qualitative research methods remains a better fit for this

study as well as the ontological and epistemological dimensions.

4.3 Research Strategy

Within qualitative research, a number of strategies are used in IS studies. Accortiliygr® (1997)
IS researchers use four main qualitative strategies: action research, case research, ethnography and
grounded theory. The case research strategy has beeptaddor this study, which is explained in

the next section.

4.3.1 Caseesearch

The case research is one of the strategies commonly used in IS for studying one or multiple cases
(Myers, 1997)The strategy easily accommodates contextual ardeioth information through a

variety of data collection proceduré®rlikowski & Baroudi, 1991According to Paré (2004ase

research is useful:
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owhen a phenomenon is broad and complex
where the existing body of knowledge is insufficient to permit the posing of causal questions

when a holistic, irdepth investigation is needed

= = = =2

when a phenomenon cannot be studied outsithe tontext in which it occuégpp. 233234).

According toYin (2016)dealing directly with the phenomenon of interest within its actual context

and getting as close to the case as possible are what make the casectestategy significant. In

addition, with the strategy, the case and the context would be at the centre of interest and the main
concern, not variablegrin, 2016)Further, asrin (2014p. 16) stated, case research is used
GSALISOAlIfte gKSY (GKS 0602dzyRFNASE 06Si6SSy LIKSy2YSy
means that the scope of a case research would theheymnd the boundary of the phenomenon of

interest in order to include the redife context of the phenomenon.

This study selected multiple cases (four clusters) for data collection and eventual comparative
analysis. The multiple cases were chosen tonatiee findings to emerge from four varied cases and
hence be robust. In addition, as described by Yin (2014), the multiple cases were compared to
identify similarities and differences and hence allow the establishment of supporting and inhibiting

factors.The case selection process is explained later.

4.3.2 Selection of the case research

With regard to this study, the Learning Exchange is a single case consisting of multigdsesib

(clusters). Each of those cases was initiated in different locations inddaland and has unique

priorities and needs. Each of those clusters operating within the case of the Learning Exchange had

local socieeconomic and community settings, based on which they had been initiated. This meant

that the clusters needed to be studievithin their contextual circumstances.

LY FIRRAGAZ2YS GKS OFaSa O2yairadiSR 2F O2y GNROdziA2y
the cases were cdeveloped in the form of the Learning Exchange by various elements. That meant

various participats had individual perspectives regarding the case. Therefore, the phenomenon of

interest was broad and complex.

Further, the development of the Learning Exchange had received very little attention from scholars
and researchers. The existing attention tettiressed some of the individual clusters or cases with
successful development stories. The stories of less successful clusters and those that have
disappeared were untold. As a result, an insufficient body of knowledge existed regarding the case
of the learning Exchange and a holistic andl@pth view was missing. Hence, the case research

strategy was perceived as a good fit.
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With regard to the appropriateness of the strategy for the research question(2014suggests
OFrasS NBaSINOK Fa | Y2NB FLIIINBLINRARFGS ljdz- €t AGFGADS
Since this study aimed to answer how the clusters were developed and how the Learctiagdex

was utilised, the method was found to be more appropriate for answering the questions.

Furthermore the purpose of thecase research can be descriptiegploratory and explanatorg¥in,
2014).Descriptive case researatudiesintend to describéhe phenomenon of interesh its reat
world context exploratory studiesend to assess research questions or propositions that would be
used for further studiesand explanatory case research studsegk to address arguments regarding

somesequence of eents that might have or have not occurrédin, 2014).

This study aimed to provide an-itepth descriptionof the case, including the identification and
description of relationships betweattifferent elements in the Learning Exchange clusters.

Thereforea descriptive case research strategy was perceived to be consistent with this study

4.3.3 Unit of analysis

This study considered each cluster of schools as the unit of analysis. As discussed in the literature
review chapter, a cluster in the Learning Exchamders to a geographical group of schools from the
same region taking part in online teaching and learning. A number of those school clusters have
collectively formed the Learning Exchange. Therefore, the individual cluster was considered the

logical unitof analysis.

To further clarify, two types of clusters existed in New Zealand schools in general. The ICTPD cluster

a4 RAAaAOdzaaSR Ay GKS fAGSNI GdzNB NBGASG g+ a LINRYIE N
Of dza i SNA ¢ SNB v aninatyeSIOGdtrast, NIstergin thed dahinglExdhadge were

mainly for addressing the needs of students from small rural secondary schools and were solely of a
WHANI dzl £ Q y I G§dzNEd C2 NVGAdohE Cahriect, Odbgld Harig@uNarberA 2 ' = (1 K S
video-conferencing tools. Therefore, the differences were very evident between both the types of

clusters. Hence, the unit of analysis in this study can easily be distinguished and used by any other

study.

After defining the case, as suggestedyiy (2014)the research objective was revisited in order to

re-identify the aspect of the unit of analysis to be investigated. The research objectivesavere t

study the development of clusters and identify the supporting and inhibiting factors fer self

ddza Gl Ay ofS RSOSt2LIVSyiod ¢KS addzReée LIeBtRigA GA2Yy ¢
Of dZa 1 SNERQd ¢KSNBF2NB (KS taiegaRing the clisyideveldp@edidza SR 2 y
aspect rather than, for example, focusing on the design of the courses for online classes, the fit

between teaching and learning styles or communities of practice-feaehers.
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4.3.4 The Cases in the Learning Exchange

Sirce the inception of the reciprocal exchange model in the early 2000s, auschool clusters

were formed in New Zealand. Table 4.1 provides a list of the clusters and a timeline of their initiation
periods. These clusters possessed some common attishihizt were perceived as possible case
boundaries distinguishing them from other clusters. Therefore, those clusters were classified as the

possible cases for selection for this study.

Specifically, the clusters irable 41 were/are both receivers and providers of online courses. That
was a significant feature, allowing reciprocity to take place. Similarly, most of the clusters in the
table mainly consisted of small, rural schools. However, HarbourNet is an urban cluster andd-arNe

a cluster consisting of both small and large city secondary schools.

Therefore, the list does not include the clusters of schools that only collaborated for professional
development of teachers and school management or provided and did not recejveparses. For

example, the Greater Christchurch School Network (GCSN) was also a cluster of schools. However,
GCSN worked as a community of practice with principals and teachers and not students. Schools in

the GCSN cluster mainly collaborated aroundtbfessional developmengnd technical support.

la Fy2G0KSNJ SEFYLX ST It GK2dzaAK y2i @OSNEBE NBf SOlIylz
designed for a group of tertiary education providers, such as Telford, WinTec, and others. The

members of he Tertiary cluster were course providers only, not receivers. They offered subjects

such as Agriculture, Horticulture, and Equine Studies, which wereammonly taught at schools.
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Table 41 Learning Exchange School Clusters

1990s [2001-02ish 2003-05ish 2006-2009 2010 2011-2014 2015
AorakinNet AorakinNet CantaNet
CASATedCantaTeclCantaTech CantaTech NetNZ
South |OtagoNet OtagoNet OtagoNet OtagoNet NetNZ
Island DunedinNet |DunedinNet [DunedinNet |DunedinNef
Clusters SILC SILC SILC SILC
WestNet WestNet WestNet WestNet |WestNet
Mana-Ota-TikejMana-Ota-Tikejx X
CentreNet |Ce ntreNet X X
New FarNet FarNet FarNet FarNet FarNet
Zealhand HarbourNet|HarbourNet
Regions CoroNet CoroNet CoroNet X .
- . . - Volcanics
North Volcanics Volcanics Volcanics Volcanics
Island BayLink BayLink BayLink BayLink BayLink
Clusterd WelCom WelCom WelCom WelCom [WelCom
TaraNet TaraNet TaraNet X X
WellingtonLoopWellingtonLoop X WellingtonLoo
HuttNet HuttNet HuttNet HuttNet HuttNet
Nation
Wide VLNPrimary  [VLNPrimary |VLNPrimary [VLNPrimaryVLNPrimary

CdzNII KSNE G(GKS fAad AyOfdZRSa aoOKz22f OfdzailiSNB GKI

literature review, school clusters in the ICTPD programme were groups of schools that mainly
operated in the facdo-face environment. They were formeg Ischools for a certain period of time

for the provision of PD. They mostly disappeared when their cluster funding from the MOE ended.

Therefore, the lisbnly contains theclusters thatadopted the Learning Exchange model and used it
for the virtual andreciprocal exchange of educational resources. In addition, they inittaed

programmefor serving students as well as staff members.

4.3.5 Selection citeria

Four was perceived as the possible number of cases or school clusters for data collection. For their
selection, five criteria were set. They included the number of member schools, courses, and enrolled
students, the nature of clusters and their operational level. These criteria were addressed by

retrieving information from the Learning Exchange platfghttp://pol.vin.school.nz) and through

personal correspondencé&able 42 provides information about each of those criteria. Based on the
criteria, two cases were selected from each o tiroups for including both developing and

disappearing clusters.
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Table 42 Criteria for selecting cases

Number of Active Schools Number of Courses Number of Students Nature of
Offered Enrolled
. Nature of Cluster Schools
. Increase/decrease Change in Increase/decrease .

Clusters as in 2010 . : . (course (mainly small

As in | in the number of As in| number of .| in the number of . .

Asin provider/receiver) rural /large
2014 | member schools 2014 | courses from 2014 enrolled students city)®
from 2009 to 2014 2011 to 2014 from 2009 to 2014

CantaNet 39 | +4 45 | +10 498 | +63 Provider & Receiver | Small
OtagoNet
DunedinNet 8 -4 1 -5 64 -27 Provider & Receiver | Large
SILC 10 +5 0 31 +3 Provider & Receiver | Both
WestNet 12 +4 6 -2 68 -22 Provider & Receiver | Small
FarNet 18 +6 15 +13 282 | +196 Provider & Receiver | Both
HarbourNet 13 Not applicable 15 Not applicable 187 | Not applicable Provider & Receiver | Large
CoroNet 3 -5 3 0 28 Not available Provider & Receiver | Both
Volcanics 15 +5 20 +8 190 | +115 Provider & Receiver | Both
BayLink 7 0 2 0 28 Not available Provider & Receiver | Both
WeLCom 9 Not available 8 +1 68 Not available Provider & Receiver | Small
TaraNet 2 -4 1 -8 9 -54 Provider & Receiver | Small
Wellington Loop 2 +1 1 -1 35 3 Provider & Receiver | Large
HuttNet 2 -5 1 - 10 Not available Provider & Receiver | Large
VLN Primary 44 +41 32 +30 320 | +308 Provider & Receiver | Small/national

4No information was found regarding CentreNet and M#&ia-Tikei clusters. Also, Tertiary and GCSN were excludedskteationdue to their varied operational nature.

5> Previously, clusters mainly consisted of rural, small secondary schtmisever, more recently, they have been composed of all school sizes including small, medium and
large. Therefore, the criterion provided some useful information but should not be considered very authoritative.

6 AorakinNet merged with CantaTech in 20T@erefore, AorakinNet was not listed separately.

"HarbourNet started operatingn 2014. For that reason, some fields in the table are not applicable for HarbaurNet

Chapter4: The Researdiethodology 82



The first criterion, the Number of Active Schools, was to help identify the current sizg@anth of

the cluster from 2009 to 2014. The compiled information indicated the clusters that had grown or
shrunk. The second criterion, the Number of Courses Offered, was to indicate the participation of
schools and the overall growth of the cluster émrhs of offered courses. The rate of change

indicated the perceived interest of students in the offered courses and trust of schools in the
LINEINF YYSP {AYAfTINI&>X GKS GKANR ONRGSNR2YyITX G(KS

interest and reliace on the Learning Exchange.

The fourth criterion, the nature of the cluster, ensured the separation of school clusters as the
providers and receivers of courses from other clusters. That allowed the research to disregard the

Tertiary, GCSN or other I@IBlusters.

Finally, the criterion for the identification of school sizes was to indicate whether the cluster was
composed of mainly urban, rural, semiral, both urban and rural or schools from throughout the

country (national level cluster). This criten was required because the research was particularly
interested in gathering data from rural or semiral secondary school clusters. That was because

the Learning Exchange was initiated by small rural secondary schools. Also, the initial review of the
literature considered the programme more appropriate for meeting the requirements of small rural
schools. Therefore, the criterion was included. However, accordifgatiistics New Zealand (2006)

there are no internationally recognised definitions of urban and rural areas. Based on the guidance,

the geographical classification of e}y A Y3 9 EOKI| y3S§ Of dz&k $ NHsed@y ( KA &

personal assumptions and should not be considered authoritative.

In addition to the above selection criteria, additional information from the literature was also used
for assisting in the aksification of clusters into two groups and the eventual selection of two
clusters from each group. Hence, four clusters were selected as the cases and the research

proceeded to the data gathering phase.

It should be noted that due to the human ethicsegment between the researcher and the
research participants, the clusters and the participants are not referred to by their actual names.
Therefore, the four clusters have been given pseudonyridet) BNet, GNet, and BNet. The

names were based on treequence of the data collection process. For examplethas been

used for the cluster that was accessed first for the data collection aNeétls the last cluster in the

data collection sequence.
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4.4 Data Collection Process

This section first identiis the adopted data collection approach and then discusses multiple sources
of evidence, including idepth interviews, direction observation, and documentation, for data
collection. Then, the involvement of ANT in the data collection is explained. thatesection

highlights the human ethics and guidelines regarding the data collection procedure and outlines the

role of the researcher during the procedure.

4.4.1 Data collection approach

In qualitative research, a strategy is called inductive when reseamgindeith broad research

themes that are eventually refined through the data analysis procd&&asoll & Swatman, 2000)

According toThomas (2006, p. 23&hrough an inductive approach, researchers use detailed
AYUSNIBASGE 6AGK LI NOAOALNYEAYZREt RENNB&FIR2 Y P& SINE
Therefore, the inductive approach can be associated with an interpretive research paradigm and

grounded theory research method, welcoming any theme.

In contrast, when a researcher enters a field with highly structuresktions, the research strategy

is called deductivéCarroll & Swatman, 2000%uch an approach is suitable to identify whether

I GKSNBR RIFGEFE INB aO2yaAraidSyd gAGK LINR2NI | &adzy L
O2yaiNHz2OGSR o0& |y Ay@SadGAal id2NE 6 ¢pgrdaxicandbe H nnc ® L
related to studies with a positivist ontology for identifying falsification or validation of a theory or
assumptions (Fitzgerald & Howcroft, 1998). Therefore, this study avoided the deductive approach

and an inductive approach was considesegtable for data collection.

4.4.2 Using multiple sources of evidence

This study used multiple sources for data collection. In general, Yin (2014) discuses six types of data
collection procedures or possible sources of evidence: documentation, archivediseaterviews,

direct observations, participant observation and physical artefacts. Since each of these sources of
data has their own strengths and weaknesses, Yin (2014) suggests case study researchers use
multiple sources of evidence. In doing so, Hedected sources complement each other and enhance
the depth of collected evidence. Based on the justifications, this study followed the suggestion of

using multiple sources of evidence.

4.4.2.1 In-depth oneto-one interviews
The oneto-one indepth interview wasised as the primary source for collecting data. That was
because, according to Myers and Newman (2007), the interview is an important research procedure

extensively used in IS for data gathering and particularly for gaining rich description of a reality.

Chapter 4: The Research Methodology 84



{AYAf NI & Ay OHnmnO adzaA3Sada GKIG AYUSNIBASGAY:S

perspectives and meanings regarding a subject.

Specifically, in order to avoid an elite bias (an interview pitfall when only certain types of peeple a
interviewed), this research accessed participants from all organisational levels in the selected cases.

For example, students and deachers were accessed as the main users of the programme (The
LINBTAE WSQ Aa dzaSR o0& anksSEprngipdaly @dhysteric@ordifiaord); Ot dza (G S NJ
RSIya IyR a0OK22f LINAYOALIfa&a LINSASYGSR GKSANI LISNE
Of dzA i SNRQ LISNRLISOGADGSEaDd hiKSNI 1S AYRADGARdzZ £ & Ay
Learning Exchangeoim outside schools were also interviewed, not only for gaining clarity, further

insight and depth into the data but also for including various voices. The interviews with people from
various organisational levels with different perspectives facilitatedtifigng relationships and

interactions between different elements during the establishment of the clusters and the

development of the Learning Exchange.

Thirty interviews were conducted, which ranged from 30 minutes (with students) to nearly 2 hours.
Allthe interviews were audimecorded digitally and then fully transcribed by the researcher. Each of
those transcriptions was sent back to participants for corrections as well as clarifications with
additional questions if necessary. The purpose of this mmmshecking was not only part of the

human ethics agreement but also as a key part of building confidence in the evidence gathered and

maintaining research quality.

4.4.2.2 Documentation

Documentary information was used as another source of empirical data ttofiethe documents
included cluster policy guidelines, memoranda of understanding between schools in a cluster,
minutes of monthly intrecluster meetings, progress reports, cluster gelfiew reports, reports of
education review officers, newspaper refiog, documents from théMOEand user manuals

regarding effective uses of technology such as VC.

According toYin (2014, p. 107jhe most importandza Sa 2 F R2 O0dzySyda I NB a2
' dzZ3YSyid SOARSYyOS¢ 0O2fft SOGSR (GKNRJZAK AYyGSNBASga®
were threefold. First, some of the documents provided further information that was not discussed or

could not be stablished during the interviews. For example, sometimes participants mentioned

previous events but could not remember further details. In those instances, the documents provided

clarification and a complete picture.

Second, documents were also used tafon evidence. For example, some of the documents were

very useful in the instances where participants had narrated a story differently, and the selection of
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the best accounts of the event was difficult for the researcher. Hence, the documents enharced th

trustworthiness of the evidence.

Lastly and most importantly, from the ANT perspective, the inclusion of some of the documents such
ashow-to-useatechr2 £ 2 3@ 2 NJ dzASNJ YI ydz £ & & I -Buménctadty. & dzNB G K €

The next section discussté® role of ANT during the data collection process in detail.

4.4.23 Direct observations

The technique of direct observations was utilised as the third source of data collection. The
technique allowed the researcher to observe the role of some of the elementsviaz not

covered during the interviews. In particular, the technique was very useful for considering the
elements that were taken for granted by the research participants. For example, in one of the
schools, a portion of the whiteboard in the studentieimg area was observed to have been
effectively used for communication betweerstudents, eteachers, and @ean. That was observed
as a critical part of the deep local support festeidents. In another instance, a damp, smelly VC
NE2Y 61 a&a 20pBWHCR2WaalsKI{F 2F WiKS (KAYy3IaQ o6& Ay
resources.

In short, multiple sources of evidence were used for data collection, which incluatpth
interviews, direct observations, and documentation. The sources wélectively analysed,

reported and interpreted to reconstruct the reality of the development of the Learning Exchange.

4.4.3 Participant selection and data saturation

Twoof the important decisions duringpe data collection procesarethe selection of particiants

and deciding when to stop collecting data. The decisiorestablish boundariesecome a challenge

in astudy usingANTbecaused | Orievdlks are theoretically boundless as each actor is also a

network, and following of the network could continad infinitumé o6 +*2aX HAnmMnZa LI ynod
decisionto cease data collectiowasneeded todefinethe extentto whichactants can be followed

and blackboxesbe opened.

(7))
(s}
O

A number of strategiesrere adoptedi 2 | RRNBF &a WiKS LINRBestudyy 2F a
boundaries were divided into twqouter and inner boundarieg he outer boundaries sepaed the
caser school clusterfrom other clusters. On the other hand, inner restrictions foatdien

internal aspects of the cases that were relevant te thsearch objectives and questio&econd,

clear selection criteria are outlinedin order to set the boundaesaround theLearning Exchange
network. Section 4.3.5 discussed the factors whiletliningthe criteriain detail. Third, thecase

research mé&éhod wasselected as atrategy todefine theouter boundaries of the study

Chapter 4: The Research Methodology 86



Lastly, for setting internal boundariegrious approaches suggested by other ANT scholars were
consideredegarding howo know where and when to stoghis strategy was to assin deciding

on data saturationCresswell, Worth and Sheikh (2010) and McLean and Hassard (2004) suggest that
adecision regarding the data saturation shouldfbeused on answering the research question and
making rigorous and pragmatic decision®s(2014) and other studies adogd strategies such as

the point of saturation and the emergence of no new actants or no new controversies for deciding
inclusion/excision of actastIn other wordsthe answer to the question of where to stop basically

remaned at the discretion of the researchawhich was informed by previous studies

Regarding the selectiaor recruitmentof participantsthe first participant or representativevas

F2dzy R RdzZNAYy3I (GKS f AGSNI GdzZNB  NB éiafumberNIB6a & @ ¢ KS
various documents. During the data collection, the actant was followed and interviewed first. Based

2y GKS | OGF yiQa -tetzdrksSvardolodvgtywhighibé&c&ndih & vayi siildr to

the snowball samplingnethod. In addition to the snowballinginterview dataand other documents

were used to identif potential research participantghose response could represent other actants.

A total of thirty intervieve with human actants were conducte8ome of theactantscontaced did
not participate whereas some wemmntactedtwice after their first interviewand agreed to do sdn
one case, one participant changed nearly half of the interview transcript and added more
meaningful data. Regarding the length of the interviewesnsinterview sessiontasted for nearly

two hours whereas sessions with students lasteagverage of 30 minutes.

4.4.4 Guidance from ANT

The literature recognises ANT as a theory with its own methodological dimensions, helping

researchers from diverse fields translate a phenomenon. Studies suchlasnall and Gilding
(1999)advocate the addition of ANT as a research approach for qualitative studies in IS. Section
3.2.2inChapter3mentionedl KA & G2LIAOP® ¢KAA aSOGA2Yy RAA&AOdzaaSa

and their adoption or abandonment during this research.

4.4.4.1 The role of the researcheg following actants

Looking back at the ontological dimension of ANT discussed in the theoretipadiGHENT views a

reality as a host of dissimilar, heterogeneous actants (de)constructing a reality-(attoork). With

that stance, ANT encourages researcher®tiow actantswithin their associations, although for a

short period of time, duringdat®2 f t SOGA2y ® 2 A0GK GKS adzZa3asSaarzy (2
researchers become part of the network and listen to the stories narrated by participants during the

data gathering process without preparing interview questions in advance. That is ke let t
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participants (actants) construct the phenomena under investigation rather than imposing

preconceived concepid/os, 2014)

C2NJ GKS NBI adiy ydi'a QV BATGIKAGA YK SIVBItkdSdmdzif tnSsiliddls. G K S NJ
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centres and visited VC rooms and facilities. In particular, the researcher tchibelieen schools to
note the geographicabnd other contextual factors in which the networks were operating. Although

during that period the researcher acted as an insider, his role remained as a silent actant.

Most importantly, visiting and joining theetworks allowed the researcher to observe actants

acting, being acted upon and reacting within their associations. As a result, the collected data were
more relativist in nature. That again remained appropriate with the relativistic ontological position
taken in this research. Whittle and Spicer (2008) also recognised that ANT is often positioned as an

approach that embraces a relativistic stance.

With the suggestion of following actants, ANT guides researchers by stating three key guidelines:
agnosticisnof the observergeneralisedsymmetryrequiring the researcher to use a single

repertoire; and free association requiring the abandonment of all a priori distinctions between
actants(Callon, 1986)The principles were adopted and found consistent with the paradigm selected

for this study.

4.4.4.2 Non-human actants as a source of evidence

The concept of heterogeneity in ANT emphasises the roles of humans as weltHasmans in the
construction and transformation of a reality (network). The emphasis brings the challenge of
collecting evidence from nehuman actants. Since the principles of heterogeneity and symmetry sit
at the core of ANT, this study had to ensure tidlection of evidence from nehuman actants and

their inclusion in the translation of the development of clusters.

For that purpose, this study adopted the strategy of approaching potential representatives or agents
of nonhuman actantg Luomaaho &Paloviita, 2010Yidgen & McMaster, 1996/0s, 2014 In the
strategy, the agents were followed to spefak the nonhuman actants. For example, during the
interviews, eprincipals and eleans not only described their roles but also spoke about the non
humans (for example, ICTs, currency, natural factors as geographical context and so on) in the
(de)construction of their network. The agents also mentioned the influences ehoorans in

relation to their individual successful role performance as welhaschallenges brought by

continuous changes in those elements. For example, clusters in the Learning Exchange were
previously known as the Méased course sharing programme. However, more recently, the role of

VC has been minimised due to the influencestber artefacts such as Adobe Connect, Google
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Hangout, Skype and other desktop based group vittmtferencingapplications. As a result, the
description of clusters has changed and the VC basis of the programme is no longer valid. Similarly,
participantsrepresented their organisations and spoke about their policies regarding funds and the

role of funding in the sustainability and disappearance of clusters.

The inscriptions in ANT or the documentation as a source of evidence suggested by Yin (2014) and

others was also included in data collection. In fact, some of the documentary inscriptions went

0Se2yR (KS IdAYSYyillFdAz2y FyR O2NNRO2NI A2y dzaSao
R20dzYSy Gl NE AYyAONRLIIAZ2YyaQ ¢ 2 NieS Buthanly fonpoddg y OSa vy
WRSTFAYAGUADS TAYRAY DROLY supdestion ofuging doddmanis $oRthes A G K, A Y
LINE A aAA2Y 2F Oft dzSad wlk GKSNJ ,AYy oOoHamnI LI maTto N
f SIFRaAE D | 25 SytlaNdas nbtythe GakeXcl somdiofide documents. That was because

0KS R20dzySyida ¢SNBE F2d420R | y3 arQl @8 KISOBS B YISy (1 @Y v QN
KS ySGig2NL0d C2NI SEFYLIX S5 &42YS 2F (K@Yl 22N RS
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review documents. Further, those documents were not from a single author and had been reviewed
LINEGA2dzaf ed a2NB2@0SNE GKS R20dzySyda 6SNB Iyl feas
findings from the documents were corroborated by the resegrahicipants through the member

checkprocesdurther discussed later.

In summary, this study followed a set of methods that augmented each other. The study was not
intended to focus on strictly and solely using either theoretical concepts of ANT oodiedh
philosophies only. Instead, the study perceived that theoretical maturity coupled with the
established IS methodological frameworks would be an insightful exercise. In addition, since the
study also used Complexity Theory, the sole adoption of Adiioaches as research methodologies
would have opened another avenue for argument. Therefore, the study used a set of established IS

methods and technigues coupled with the ANT approaches where appropriate.

4.4.5 Managing ethics

This study followed a numbef guidelines and took practical steps towards managing ethics
regarding interviews, documents, and observations. Accordidyters and Newman (200;7)

although the qualitative interview is a strong research tool, it is often treated as unproblematic and
as a straightforward means of data gathering, which is not true. One of the key guiddimees and
Newman (2007)ecommend for avoiding issues and pitfalls during a qualitative reseaodegs is

for researchers to assure participants regarding the confidentiality of gathered data. That is
suggested to be carried out by formal adoption of ethical guidelines, involving permissions and

respecting and fulfilling commitments (ibid).
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In additon, since data gathering involved collecting perspectives of students under 16 years old,
special attention was required in terms of human ethics for minimising the risk of any issues. As a
result, rules for interviewing underage students were specifibs€ rules were included in the

human ethics application.

The human ethics application was prepared and presented to the Human Ethics Committee at the
School of Information Management, Victoria University of Wellington. After gaining approval, data
collecion commenced. The following are some of the main guidelines adopted from the New

Zealand Association for Educational ResefiRZARE, 2010)

T 'y AYF2NXIGA2Y &aKSSG FyR O2yasSyid F2NXY 6SNB LI
1 The information sheet informed children and their parents about the research they were
invited to participate in.
1 Through the information sheet and congdarm, this study reassured parents regarding data
confidentiality by explicitly informing them that the names of their children would not be
recorded or published in the research.
1 Parents were clearly informed that gathered data would only be usedef@arch purposes
and the gathered data would be destroyed once the research is published.
1 Parents were informed of their right to withdraw from the research two months after the

interview date.

LY RRAGAZ2Y (2 GKSaS 3Idzd&d condychiar FisitdrsyvasifaidwBddzl a4 OK 2
while visiting the schools for class observations and interviewing minors as well as adults.

The guidelines were outlined in the consent form and information sheet. Those documents were

provided well before the dataollection to give participants and guardians enough time to decide.
Appendices 4A, 4B and 4C are sample information sheets and consent forms providing more details.
Similarly, through personal email exchange, participants were assured of the confitheofiany

documents that they perceived as confidential. Therefore, within the research, the documents,

participants and their organisations have not been identified by their names.

4.5 Data Analysis and Representation Plan

After the data gathering procedn qualitative studies, organising and making sense of the data

remains a key challenge for researchers. A number of studies have addressed the challenge of the

data management and analysis phalstles and Huberman (199g)yopose three general steps to
FRRNBXaa GKS OKIFffSy3aSs gKAOK OBplgyaid&adnclugioh. RI G  WNE
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Similarly Creswell (20133uggests a data analysis and representation plan that includes three main
phasespreparing and organising the data; reducing the data into themes and condensing the

themes into codes; and, finally interpreting and representing the results.

Before discussing the stepgin (2014fsuggests researchers adopt a strategy for analysis. The
suggestions include relying on theoretical propositions, working with data from the ground up,
developing a case description and examining plausible riyddeations (Yin, 2014). This study
Wg2N)] SR 6AGK GKS RFEGF FNRBY (GKS 3IANRdzyR dzLJQ Ay
rather than relying on or examining some gagisting concepts. The analysis strategy remains
consistent with the inductiveata collection approach, which emphasises avoiding any constraints

on the emergence of concepts.

Based orMiles and Huberman (1994 reswell (2013) and Yin (2014), the data analysis in this study

included the following three phases.

4.5.1 Transcibing and aganisingdata ¢ phase 1

After data collection for the Alet school clusteraudiorecorded interviews were fully transcribed

by the researcher. The transcription process gave the researcher a complete picture of the
responses and time to make notes for seeking further clarification. Once the transcripts were
verified by the partiipants, a number of notes were made regarding emerging concepts within the

MS Office files.

After every transcription, a short summary of each interview was written in a separate MS Word
document file. The purpose of the summary was to note key ideasancepts from the interviews
for future references and to easily manage the massive volume of the data being gathered from four

clusters.

After the first round of interviews and transcriptions froriN&t participants, data were gathered
from participantsn B-Net, CNet, and DNet school clusters. The same procedure of complete

transcription, member checking and summarising was exercised.

4.5.2 Segmenting, coding and reducing dataphase 2

The second phase was about working with the sheer volume of dataislptiase, NVivo software

was used to help classify interview text into many segments. The purpose of the segmentation was
to subdivide data into different manageable categories. As a result, a number of categories were
formed, each containing text on a gigular topic or idea aggregated from various individual

interviews. The categories were labelled with a word or phrase, called codes.
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Initially, a large of number of codes was produced, which is a common out¢oguge 4.XFrom
Creswell (2012)lustrates the process of code reduction from marages of raw data into themes

in qualitative researchA similar approach was followed in this study.

Before reducing the data, some of the codes and their segments of text were revisited to ensure that
the data were not redundant. The overlapping anduadant codes were then reduced by a number

of strategies. At first, codes with the least references or lowest frequency were dropped or
converged with other codes. As suggesteddogswell (2013)no counting of the codes was done in

this study. That was to remain consistent with the nature of the qualitative research approach as not
depending on statistics. Second, through revisiaelevant codes were collapsed into similar
categories. Third, key concepts from the four phases of Translation in ANT were used for the
supporting the formation of categories. That was because the study was eventually going to use the

four phases of Bnslation as a template for the reporting of the research findings

The end result of this phase was a list of48btentative codes, classified into four main categories,

each representing one phase of the Translation process. Creswell (2013, p. @} tbg main

OFrGS3a2NASaE 2F O2RS& | a GKS GoNRBIR dzyAda 2F AyF2)

Initially read Divide the text Label the segments Reduce overlap  Collapse codes
through into segments  of information with  and redundancy into themes
text data of information  codes of codes
Y
- L '
Codes ’
Many pages Many segments 3040 Codes reduced
reduced
of text of text codes 1020 to 5-7 themes

Figure 4.1 Organising data

In this study, those codes are regarded as the factors, both supporting and inhibiting factors. Each of

those codes is reported in the findings chapter and analysed in the-casgsanalysis chapter.

4.5.3 Representing and analysing datgphase 3
The last main phase was the reporting and analysis of the data. Naturalistic language was used to
report what wasfound, based on the accounts of the participants. At this step, no commentary was

made by the researcher. The aim was to describe the cases based on the gathered data. Hence,
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analytical impartiality was observed towards all the views, rejecting any suipgtaim from any

actant in the cases. AsaresultR\S LJ0 K RS&AONA LIiA2ya 2F SIOK 2F GKS
initiation, were reported. For the reporting of the findings, the four phases of ANT were used, which
worked as a framework. The regiimg was mainly carried out by the descriptions of the cases.

However, figures, tables, and graphs were used to visualise and support the descriptions.

Hence, with the reporting of the four case findings, the research addressed itsviirsesearch
guedions. How was the Learning Exchange develoged utilised by school clusters in New

Zealan® The outcome of the findings chapter was a summary of key findings, including the factors
that had supported or inhibited the development of seifstaining Lealing Exchange clustershe

summary thus answered the third research question.

Then, the four case findings were merged and examined to describe the development ef a self
sustaining cluster. The intention was to allow the researcher to compare the findorgdour cases
and identify commonalities and differences. The interpretation started by revisiting and reflecting
upon the research questions and objectives. The outcome of the case findings was interpreted by
going through each of those identified facs. As a result, the interpretation provided a holistic view
of how to develop a selustaining clusteg¢ one of the major objectives of this research. The

outcome of the analysis was a refined list of factors that led to the conclusion of this study.

4.6 Research Trustworthiness

Trustworthiness of qualitative research can be described as the validity and reliability of a research
study(Seale, 1999Due to the intangible nature of gathered data in qualitative studies, maintaining
guality and trustworthiness remains a challenge for such stu@dsbert & Ruigrok, 2010)

However, scholars such &seswell and Miller (2000@commend qualitative researchers follow a
strategy to demonstrate the trustworthiness of their studies. For this purpGsia 1981)

proposed four criteria for researchers to improve rigor and trustworthiness, which included
credibility, transferability, dependability, and confirmability. According to the qualitative research

literature (Creswell & Miller, 2000; Guba, 19&henton, 2001

Credibilityof research can be related to the extent to which the research findings are true or

dependable.

Transferability S ya GKS RS3INBS (G2 6KAOK | addzReQa TFAYRAY
situations. Questions of thednsferability of research findings masise due to a limited number of

research participants in qualitative studies.
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Dependabilitymeans the level to which similar findings would result if the work was repeated with

the same method, context, and pargeaints.

Confirmabilityrelates to the objectivity or neutrality of research findings. The aspect may become an

issue arising from researcher bias.

Shenton (2004analysed those four criteria and endorsed them as significant aspects for
demonstrating research trustworthinesgable 43 adapted fromGuba (1981yives a brief

description of the four criteria including their meaning and appropriate scientific terms.

Table 43 Four apects of Trustworthiness

Trustworthiness Scientific Term
Criteria Aspect
Credibility Truth Value | (Internal) Validity

Transferability | Applicability | Generalizability
Dependability | Consistency | Reliability
Confirmability | Neutrality Objectivity

To ensue quality and rigor in this research, the following approaches and guidelines were adopted.
As recommended bibbert and Ruigrok (201,ahese guidelines were to serve as a clear sequence

of actions to ensure rigor.

To address the research credibility, two practical steps were followed. First, interview transcriptions
were sent backo interviewees to check for accuracy of transcriptions as well as make clarifications
if required. That promoted confidence in the gathered data. Later, individual case summaries of
initial findings were posted to participants to get their feedback amahments on the findings. The

step was intended to check if the emerging findings were valid. Participants mostly agreed with the

findings and suggested some minor changes.

To ensure transferability of research findings, as recommended by Shex@io#4)( detailed

descriptions of the Learning Exchange clusters or cases and contextual evidence were collected. For
that reason, interviews were idepth, not semistructured as in some studies. Similarly, physical

visits were made and data were collectiddlough observations. The steps are considered to have

justified the applicability of findings in other situations.

Regarding dependability, the changing nature of each study makes dependability a challenging
criterion for qualitative studies. To addresgetchallenge, clear explanations of each of the research
processes have been provided and consistency between all the dimensions of the methods has been

discussed. In doing so, the study has enabled future researchers to repeat the work.
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To address theanfirmability aspect, the research adopted the three ANT principles of agnosticism,

FNES [aa20AF0A2y>S YR 3ASYSNIXftAaSR a@dYYSiNE® Ly 2
during the data collection by mainly following and listening to the pgaéints, without driving the

directions of the interviews. Since the researcher had no prior relations with any of the cases, the

aspect was not very relevant. These steps were perceived to have improved the research integrity

and obijectivity.

4.7 Chapter Summary

The chapter began with the discussion of the research paradigm and the selection of a constructivist
paradigm. The relativistic ontological view was found as a better fit than a realist world view for this
research. The interpretivist epistemologytlivan inductive approach for gaining knowledge from
participants were found relevant for the study of the Learning Exchange clusters. The qualitative
research methodology was proposed because that would enable the researcher to collect and report

contextud information about the Learning Exchange clusters.

Regarding the research design and data collection strategy, the case research was justified as an
appropriate strategy. With that selection, four Learning Exchange clusters were described as the
cases fodata collection and units of analysis. The criteria for the selection of the cases were also

discussed.

Regarding the data collection,-gepth interviews, direct observations and documentation were
described as the multiple sources for gathering evigefrom individuals. In particular, the role and
guidance of ANT was discussed with regard to the collection of data from human as welt as non
human actants. The topic of human ethics was discussed for the collection and preservation of the

interview dataand gathered documents.

At the end, a four step strategy was proposed for addressing trustworthiness and ensuring the rigor

and quality of the research. The next chapter reports the findings of the four cases.
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CHAPTER 5: RESEARIDIDINGS

The chapter outlines theesearchindings regarding the development of the four cagesNet, B

Net, GNet and BNet school clustecd @ dzaAy 3 GKS ! OG2NI bSig2N] ¢KS2N.

findings have been compiled from-gepth interviews wih individuals, various documents and
direct observations discussed in the Methodology Cha@eme othe intervieweeshave been
directly involved while others have been indirectly part of the clusters but have had close
relationships with the network aants. Some examples of inputs from Abumans included cluster
selfreview reports, memorandum of understanding (MOU) between the schools and @t

ICTPD cluster documents, and others. Those inscriptions webexad, analysed and reported.

In order b report those four major stories, the process of Translation from ANT has been used as a
theoretical lens, providing a theoretical basis for the research findings. The four phases of
Translationg Problematisation, Interessement, Enrolment and Mobilisatialescribe the

development of the four clusters and identify and present various actants along with their roles in

the network constructionThis chapter aims to address the following questions:

T How was the Learning Exchange programme developed in Halard?
1 How was the programme utilised in some of the school clusters in New Zealand?
1 What were the factors that facilitated or inhibited the development of the Learning Exchange

in some school clusters in New Zealand?

This chapter is divided into five nmasections. Each of the next four main sections reports the
research findings regardingMet, BNet, CNet and DNet respectivelyln doing so, thestudy has
addressed the first two research questioAd.the end, Section 5.5 provides a summary of the
chapter. The summarprovidesthe key mediating and disruptive factors regarding the development

of each of the four clusters separatelyence, the third research questions is addressed.

Beforereporting the findingsFigure 5.]illustrates the four phasesf Translation and the possible
activities associated with the development of each of the four clust®rs.phases have been

described in detail in Chapter 3 (Theoretical Lenses).
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Figure 51 The Translation of Learning Ex@nge clusters in New Zealand

5.1 A-Net Case Findings

One of the disadvantages of studying in schools located in rura$ Bréavindimited access to

subject areas which are not part of a regular curriculum. The affected students and their school
would then need to find alternative methods to access those resources. Around the late 1990s, a
similar situation was faced by a number of small schools located in a rural region of New Zealand.
Due to their limited resources, the schools struggled to meet the atilmcal needs of their senior
secondary students and teaching staff. The Correspondence School programme was considered an
unsatisfactory solution by students and staff members. The situation led to the formal initiation of a
video-conferencebased virtuakxchange of educational resources betwesmven or eight schools in

the region. The group or cluster of schools utilisarious ICTs for the reciprocal exchange of

resources The group of schools is calleeNat in this study.

To formally execute the pposed solutionA-Netinitiators successfully persuadedmekey gayers
needed for the formal initiation aheir cluster around 20002. Various roles were set up and
responsibilities were assigned to the cluster participants. In particular, the rbdasier

coordinator and edean were established to oversee cluster activities and manage links and
relationships between different participants inside and outside the cluster. The cluster leadership
had strategies in place for supporting and maintairgogd relationships between students and

staff involved in the Learning Exchange activities.
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