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ABSTRACT 

Students and teachers from secondary schools located in remote areas are faced with barriers to 

educational access not seen in denser 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. Some of the 

inhibiting factors include small numbers of students and staff, and ǎŎƘƻƻƭǎΩ ƛƴŀōƛƭƛǘȅ ǘƻ ƻŦŦŜǊ ŀ ǿƛŘŜ 

range of curricula, due to geographical challenges and other barriers. To overcome the barriers, 

some groups of schools in New Zealand initiated and self-organised a programme known as the 

Learning Exchange, which is an online collaborative, course-sharing programme. To participate in the 

programme, a number of the neighbouring schools form a regional virtual cluster and offer online 

classes to teach eŀŎƘ ƻǘƘŜǊΩǎ ǎǘǳŘŜƴǘǎ Ǿƛŀ ǾƛŘŜƻ-conference and other ICT settings. Similarly, 

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 and thus overcome the 

barriers.  

{ƛƴŎŜ ǘƘŜ ǇǊƻƎǊŀƳƳŜΩǎ ƛƴŎŜǇǘƛƻƴ ƛƴ нллм-02, around 20 school clusters have been initiated; however 

as of 2016, only eight of the clusters have developed and become self-sustainable. Others struggled 

to continue their participation in the programme and have disappeared. Therefore, achieving self-

sustainable development remains a challenge for the clusters. This research aimed to address the 

problem by having three main research questions: How was the Learning Exchange developed? How 

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

inhibiting factors in the development of self-sustainable school clusters? 

This study adopted a qualitative research methodology within an interpretive research paradigm 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 analysis. In-depth interviews were used as the technique for 

data collection from individuals. Documents 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 

describe 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 self-sustaining clusters. To extend the research discussion, a complementary lens of Complexity 

Theory was utilised and some key principles of complex adaptive systems were used in assessing the 

research outcome and thus establishing further credibility of the ANT-based research findings.  
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The findings from this research make practical contributions by facilitating a better understanding of 

the conditions required for the self-sustainability of the Learning Exchange clusters. The lessons 

drawn from this research are valuable for researchers 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 a deep level of conceptualisation and to improve the existing understanding regarding the 

[ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜ ŎƭǳǎǘŜǊǎΩ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǎŜƭŦ-sustainability. 
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CHAPTER 1: 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 introduction of the phenomenon of 

interest ς The Learning Exchange ς 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 questions are outlined. A 

brief description of the theories and research methodologies adopted in this study introduces how 

the research goal has been approached. Some of the major research implications and contributions 

are explained to specify the research significance. Finally, the chapter is summarised and the 

organisation of the upcoming chapters is outlined. 

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 international organisations. Education For All and the Millennium 

Development Goals are only two of the large, global commitments for achieving the goal of 

ΨǳƴƛǾŜǊǎŀƭ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ƭƛǘŜǊŀŎȅΩ (Johanson, 2010). However, due to a host of socio-demographic, 

socio-economic, political, and other disparities, a large portion 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 the educational 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 citizens among other factors (Thatcher & Ndabeni, 2010). 

With the development of the Information and Communication Technologies (ICTs), prospects 

increased for the potential use of those technologies in schools to tackle the challenge of access and 

quality access to education and increase opportunities for schools on the wrong side of the digital 

divide (Voogt & Knezek, 2008). Historically, 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 to education. With the development of ICTs 

and increased use of digital devices and digital-based learning material, distance education also 

evolved ς referred to as computer-supported distance education (CSDE). As a result of the ICT 

mediation, potential to reach a larger number of individual learners increased and distance 
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education became lively and engaging (Anderson & Simpson, 2012). On the other hand, 

governments and 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 teaching and learning 

performance (Ham, 2008). For example, students, particularly from rural schools, have been enrolled 

in CSDE programmes to not only overcome their geographical challenges but also 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 and development.  

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 & Simpson, 2012; Roblyer, 2008; Russell, 2004). The concept of 

ǎŎƘƻƻƭ ΨōŜƘƛƴŘ ǘƘŜ ǿŀƭƭǎΩ Ƙŀǎ ŎƘŀƴƎed and the face-to-face school education system 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 Internet (Clark, 2001). 

The boundaries between school face-to-face education and distance education have blurred and 

become indistinguishable. The Learning Exchange remains one of the initiatives that not only 

contains the attributes of the transformed school paradigm but also exists as a grass-roots level 

initiative aimed at increasing access to affordable and equitable opportunities for students 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 

ŦƻǊ ǳƴŘŜǊǘŀƪƛƴƎ ŀ ǎǘǳŘȅ ǘƻ ŜȄǘŜƴŘ Ƴȅ ƳŀǎǘŜǊΩǎ ŘƛǎǎŜǊǘŀǘƛƻƴ1 on online learning conducted in the UK 

to a PhD level. After a preliminary review of the literature, the Learning Exchange was identified as 

an online collaborative learning programme, self-directed and self-organised by local school 

communities for nearly two decades. Therefore, studying the development of the Learning Exchange 

became the subsequent motivation for this study.  

From an Information Systems ǊŜǎŜŀǊŎƘŜǊΩǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΣ ǘƘŜ ǇǊƻƎǊŀƳƳŜ ŀǘǘǊƛōǳǘŜǎ ǿŜǊŜ 

compelling. Some examples of the major attributes include the use 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 a grass-roots level initiative led by local, 

                                                           
1 ¢ƘŜ ǘƛǘƭŜ ƻŦ ǘƘŜ ŘƛǎǎŜǊǘŀǘƛƻƴ ǿŀǎ ά/ƭƻǎƛƴƎ ǘƘŜ ŘƛƎƛǘŀƭ ƎŀǇ ƛƴ ŀ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊȅΥ ! ŎŀǎŜ ƻŦ ǳƴƛǾŜǊǎƛǘƛŜǎ ƛƴ 
tŀƪƛǎǘŀƴέΦ ¢ƘŜ ŘƛǎǎŜǊǘŀǘƛƻƴ ŦƻŎǳǎŜŘ ƻn identifying the factors that widened the divide.  
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rural, small communities of schools with the bottom-up developmental approach were some of the 

other attributes that motivated this research project. These attributes not only suggested the 

Learning Exchange as the potential phenomenon of interest but also suggested the 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 had 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 developed and is 

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

opportunities for geographically dispersed learners and educators. 

Finally, another motivational factor was the potential for application of the programme or some of 

its attributes in a school setting in a developing country. For example in Pakistan, access to specialist 

subject teachers or collaborative learning opportunities are not available to many of the large 

schools in urban areas with some basic ICT infrastructure. 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 video-conference (VC) technology and others for 

distance 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 Introducing the Learning Exchange 

The Learning Exchange is a cluster-based course-sharing 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 courses between 

schools. As a result, the small, rural schools gain the benefit of economies of scale, maximising their 

existing educational benefits (Barbour, Davis, & Wenmoth, 2011; Bolstad & Lin, 2009; Ministry of 

Education, 2011; Zaka, 2013). Hence, the geographically isolated participants gain access to 

affordable and equitable educational opportunities in their own schools.     

Based on the review of the literature, various generations of distance education initiatives along 

with a variety of technological settings have been used for addressing the educational needs of 

learners and educators located in rural areas. Earlier generations, such as The Correspondence 

School (TCS) programme and tele-broadcasting, adopted a mass broadcasting approach for reaching 
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a high number of learners. However, with the mediation of telecommunication technologies and 

computers (and a shift in pedagogical thinking), the 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 the literature recognised the Learning 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 

the cluǎǘŜǊ ǘƘŜƻǊȅ ǿƛǘƘ ΨŎƻƭƭŀōŜǘƛǘƛǾŜ ŀƴŘ Ŏƻ-ƻǇŜǘƛǘƛǾŜΩ ŀǇǇǊƻŀŎƘŜǎ, suggesting collaboration and 

cooperation between competitors (Crocombe, Enright, & Porter, 1991; Molina & Yoong, 2003; 

Wenmoth, 2010). The approaches were adopted not only for addressing the lack of access to wider 

curriculum choices and subject teachers for students, but also for facilitating the transformation of 

schools and embracing of emerging pedagogical approaches. Therefore, the Learning Exchange was 

a programme self-organised by regional school clusters, allowing schools to combine the emerging 

pedagogies from computer-mediated collaborative learning with the cluster theory.  

The current Learning Exchange model began around 2001-02 as a grass-roots initiative by a group of 

schools from the Otago region of New Zealand (Barbour et al., 2011; Pratt & Pullar, 2013; Roberts, 

2009). Since then, the 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 same problem of 

accessing courses. However, the initiatives differed in terms of the tools as well as the financial 

model.  

1.5 Research Problem and Gap 

Since the inception of the programme, the model has been adopted by 20 school clusters in New 

Zealand. However, the problem is that some of the clusters have developed and become self-

sustainable, whereas some school clusters were faced with challenges. The challenges inhibited 

them from becoming sustainable clusters and thus they disappeared. 

Given the self-reliant and highly contextual nature of the programme, very little information was 

available. Some of the studies included Pratt and Pullar (2013), Barbour and Wenmoth (2013), 

Roberts (2009, 2013), Zaka (2013), Stevens (2011), Bolstad and Lin (2009), Pullar and Brennan (2008) 

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

either only introduced and described the programme, outlined the history of the development of a 

ǎǇŜŎƛŦƛŎ ŎƭǳǎǘŜǊΣ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ŜȄǇŜǊƛŜƴŎŜǎΣ ǎǘǳŘƛŜŘ ǘƘŜ ǊƻƭŜ ƻŦ ǘŜŎƘƴƻƭƻƎȅΣ or were the 

Ministry of Education (MOE) reports containinƎ ΨǎǳŎŎŜǎǎ ǎǘƻǊƛŜǎΩ ƻǊ ǊŜǇƻǊǘŜŘ ǘŜŀŎƘŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ƛƴ 
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ǘƘŜ ±/ ŎƭŀǎǎŜǎΦ .ŀǊōƻǳǊ Ŝǘ ŀƭΦ όнлммύ ǎǘǳŘƛŜŘ ǘƘŜ ±ƛǊǘǳŀƭ [ŜŀǊƴƛƴƎ bŜǘǿƻǊƪΩǎ όŀƴ ŀƭǘŜǊƴŀǘŜ ƴŀƳŜ ǳǎŜŘ 

for the Learning Exchange) development, without specifically addressing the problem of 

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.  

Another 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, an in-depth 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 regarding similar initiatives were also reviewed to gain an international 

perspective. The survey by the International Association for K-12 Online Learning (iNACOL) was one 

of the major studies that reported a number of issues and challenges (Barbour et al., 2011). Some 

individual studies identified the ineffective use of technology, unfavourable organisational culture 

and the lack of managerial support as barriers to the adoption of computer-mediated online 

teaching and learning using ICTs (Anastasiades, Vitalaki, & Gertzakis, 2008; Celikkan, Senuzun, Sari, & 

Sahin, 2013; Smyth, 2005). Although the studies were very informative, they could not specifically 

address the research questions. That was because the studies did not address self-sustainability of 

self-organised clusters. Further, the unique nature of the Learning Exchange required a study 

ǎǇŜŎƛŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ŎƻƴǎƛŘŜǊ ǘƘŜ ǇǊƻƎǊŀƳƳŜΩǎ ŀǘǘǊƛōǳǘŜǎ ŀƴŘ ǘƘŜ ŎƻƴǘŜȄǘΦ  ¢ƘŜǊŜŦƻǊŜΣ ǘƘƛǎ ǎǘǳŘȅ 

was designed to address the research problem and the knowledge gap. 

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 a self-sustaining Learning 

Exchange cluster. This research intended to address the following three key research objectives 

(RO):  
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¶ RO1: To examine the development of the Learning Exchange programme in New Zealand 

¶ RO2: To investigate the utilisation of the Learning Exchange programme in the school clusters 

in New Zealand  

¶ RO3: To identify the facilitating and inhibiting factors for the development of self-sustainable 

Learning Exchange school clusters in New Zealand   

The above research objectives were addressed by the following research questions (RQ): 

¶ RQ1: How was the Learning Exchange programme developed in New Zealand? 

¶ RQ2: How was the Learning Exchange programme utilised in the school clusters in New 

Zealand? 

¶ RQ3: What were the factors that facilitated or inhibited the self-sustainable development 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 use of theories provides some researchers with the required lenses through which they can look 

at complicated problems and interpret research data (Reeves et al., 2008). This study used Actor-

Network Theory or ANT as a theoretical lens mainly for reporting the findings of the four cases. The 

Translation process from ANT was adopted to ΨŘŜǎŎǊƛōŜ ƘƻǿΩ various actants from school clusters 

had grouped together and formed the network of the Learning Exchange cluster in New Zealand. In 

other words, ANT was not used as a method with its own ontology. Instead, ANT was used as a 

theoretical lens only in order to avoid any possible inconsistency or clash between ANT and the use 

of an interpretive paradigm in this study. Chapters 3 and 4 expand the approach used in this study.   

To introduce the theory, ANT treats human societies as a network of heterogeneous elements or 

actants where all the actants, be they humans or nonhumans, participate in the transformation of 

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

researchers and observers are advised to adopt a socio-technical 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 (Callon, 1986). Therefore the theory not 

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

or socio-technical approach (Tatnall & Gilding, 1999).  
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In the Learning Exchange, users, organisations, technologies as well as schools and government 

policies are the major actants. They collectively (re)build the network of schools ς the Learning 

Exchange. The use of ANT allowed me to follow those actants and observe how they interacted with 

each other and how those interactions were transforming their networks. In addition, as claimed by 

Hanseth et al. (2004), ANT helped to un-box (an ANT term which can be defined as ΨexposeΩ) actants 

and their associations 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 Law (2009)Σ ǘƻ Ψdescribe ƘƻǿΩ various actants in 

the clusters had come together and formed the Learning Exchange cluster. In particular, the 

continuous nature of the process of Translation facilitated describing the 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 provide 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 restricted to the discussion and conceptualisation of the research findings 

in the Discussion Chapter only. The theory builds upon the outcome of the ANT-based research 

ŦƛƴŘƛƴƎǎ ŀƴŘ ŜȄǇƭŀƛƴǎ ǘƘŜ ΨŜƳŜǊƎŜƴŎŜΩ ƻŦ ǘƘŜ ŎƭǳǎǘŜǊǎ ŀƴŘ ǘƘŜ [ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ Ŏƻ-

evolutionary processes of the system units. The theory also discusses the disappearance of some of 

ǘƘŜ ŎƭǳǎǘŜǊǎ ŀǎ ŀ ΨŘŜŎƻƳǇƻǎƛǘƛƻƴΩ ǇǊƻŎŜǎǎ ŘǳŜ ǘƻ ǘƘŜ ƭŀŎƪ ƻŦ ƛƴǘŜǊŀŎǘƛƻƴǎ ōŜǘǿŜŜƴ ǎȅǎǘŜƳ ŜƭŜƳŜƴǘǎ 

and some other factors. (The theoretical 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 method. Due to the insufficient body of knowledge regarding the Learning 

Exchange clusters, the adoption of the case study method allowed the researcher to include all 

aspects and get an in-depth view of each cluster. Regarding the data collection and data analysis 

processes, the individual cluster was the logical unit of analysis. The classification 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 offering courses 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. In-depth interviews were used for data collection 

from individuals on a one-to-one basis. Direct observations were used to collect information 
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regarding the elements or aspects of the clusters that was not collected during the interviews. 

Further, a number of documents were collected and used not only for further clarification and 

augmentation of the gathered data but also for making inferences. Further details have been 

provided in the Methods Chapter. In line with the socio-technical foundation of ANT, inputs were 

ŀƭǎƻ ƎŀǘƘŜǊŜŘ ΨŦǊƻƳ ŀƴŘ ŦƻǊΩ ƴƻƴ-human elements. As consented to by participants, audio-recorded 

interviews were fully transcribed. Transcriptions were sent back to the participants to check 

accuracy. NVivo software was used for organising and reducing interview data into meaningful 

chunks represented by nodes. The nodes were further reduced into inhibiting factors or barriers. The 

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 confirmation. In most 

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 research and theory. The knowledge gained from this research provides insights for 

the growth and self-sustainable development of the Learning Exchange community. In particular, 

this study explains the development of the Learning Exchange and the self-sustainability of clusters 

by using two major theoretical lenses. As a result, the findings are expected to be more refined, 

providing a different angle for understanding the programmeΩǎ development. Any decision based on 

the insights would be more effective, allowing 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 highly practical, for example, for the Information Communication Technology for 

Development (ICT4D) programmes. Often in ICT4D and community ǇǊƻƧŜŎǘǎΣ ΨŘŜǾŜƭƻǇƳŜƴǘΩ ŀƴŘ 

ΨǇǊƻƎǊŜǎǎΩ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ŘŜŦƛƴŜŘ ƛƴ ǘŜǊƳǎ ƻŦ the capitalist economic worldview, involving the private 

sector interested in imposing its own exclusive commercial solutions without a great level of 

participation from the beneficiaries of the proposed project (Day, 2010; Jacques Steyn & Johanson, 

2010). However, the Learning Exchange was found to be a grass-roots level ICT-based project, 

encompassing social impact without replacing social needs with a ΨŎƻǎǘ ōŜƴŜŦƛǘ ŀƴŀƭȅǎƛǎΩ as described 

by Heeks (2012). These attributes of the Learning Exchange studied through the dual theoretical 

lenses enhanced the applicability of the phenomenon to other ventures with a virtual, collaborative, 

sharing-based model. Therefore, parts of the results of this research may be applied in a developing 

country ς such as my home country Pakistan ς in ICT4D projects for the provision of school 

education in rural areas. Therefore, the transferability of the Learning Exchange attributes will be 

highly valuable and carries potential contribution.   
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1.9.1 Contribution to research  

Sharing skills and knowledge through the use of ICT and virtual networking of the Learning Exchange 

participants provides a very relevant example of the ΨCollaborative Consumption ServicesΩ (CCS) that 

underpin the emerging concept of a ΨSharing EconomyΩΦ The CCS or Sharing Economy is often 

described as an alternative model for efficient use of scarce resources such as products or services 

(Cohen & Kietzmann, 2014; Roy, Cranefield & Toland, 2015). This study contributes to the body of 

research by presenting the Learning Exchange as an innovative case of CCS and Sharing Economy 

research and making the case accessible for further scientific investigation. 

In addition, the CCS and Sharing Economy are often linked to the scarcity of resources due to the 

population density in large cities. However, this study demonstrates that the CCS and Sharing 

Economy are similarly relevant to rural populations or thinly populated areas. Therefore, the study is 

considered to be making a contribution to that body of research.  

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 faced by the community-led, grass-roots 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, effective uses of ICTs and the 

wider society.   

1.9.2 Contribution to theory  

The first theoretical contribution is the presentation of school clusters as various layers of the 

[ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜ ΨƴŜǘǿƻǊƪΩΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǿƛǘƘ ǘƘŜ ŀǎǎƛǎǘŀƴŎŜ ƻŦ ǘƘŜ !b¢ lens the research develops 

further insights and improves our exisitng understanding regarding the Learning Exchange clusters. 

The study treated the Learning Exchange as a network and the school clusters as its various layers. 

As a result of this exercise, our understanding of what the Learning Exchange is and how it has been 

developed has improved. Therefore, the ANT-based representation of the Learning Exchange having 

various layers remains a unique demonstration, and hence makes a theoretical contribution.   

The second theoretical 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 for mainly being 

concerned with micro-management of a network. On the other hand, Complexity Theory is mainly 

concerned with the co-evolution of macro-structures and not the units of a system. Therefore, the 

Řǳŀƭ ƭŜƴǎ ǇǊŜǎŜƴǘǎ ǘƘŜ [ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜ ŀǎ ŀ ΨŎƻƳǇƭŜȄ socio-ǘŜŎƘƴƛŎŀƭ ǎȅǎǘŜƳΩΦ  



Chapter 1: Introduction  10 
 

1.10 Delimitations  

This study includes evidence from some of the schools and Learning Exchange clusters. It would not 

have been possible to study and include evidence from each of those schools. Therefore, the study 

might have been weakened by not including each and every aspect of the schools, clusters and the 

Learning Exchange programme. 

Similarly, more than 2,500 private, state and public-private partnership schools operate in New 

Zealand. Only around 200 of those schools have participated in the Learning Exchange. Therefore, 

the research is mainly about the schools in the Learning Exchange. However, the implications could 

be useful for the schools outside the Learning Exchange as well.  

Regarding the use of ANT, the theory has been used in a limited manner in conjunction with other 

established research approaches in the Information Systems field. This limitation is discussed further 

in Chapters 3 and 4.    

1.11 Chapter Summary and Thesis Structure 

This chapter began with providing background 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 reviewed within 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 were outlined. The next section described 

ANT as 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 methodology 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 follows. The following chapter provides an overview of the literature and 

justifies this study. Chapter 3 describes ANT which 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 used later in the discussion chapter. Chapter 4 discusses the research 

methodology and design. Chapter 5 reports the research findings based on the ǇŀǊǘƛŎƛǇŀƴǘǎΩ 

accounts of the events through the lens of ANT. Chapter 6 provides a cross-sectional analysis of the 

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 a conclusion of the study and the 

research significance and possible contributions.    
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CHAPTER 2: LITERATURE REVIEW 

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 computer-mediated, 

online, learner-centred, collaborative distance learning. Section 2.3 discusses the adoption of ICTs in 

schools, covering the emergence and application of ICTs since the 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 learner-centred pedagogies. Section 2.4 presents the Learning Exchange 

as an example of ǘǊŀƴǎŦƻǊƳŀǘƛǾŜ ǇŜŘŀƎƻƎƛŎŀƭ ŀǇǇǊƻŀŎƘŜǎΦ ¢ƘŜ ǎŜŎǘƛƻƴ ŦƛǊǎǘ ŎƻǾŜǊǎ ΨŎƻ-ƻǇŜǘƛǘƛǾŜΩ ŀƴŘ 

ΨŎƻƭƭŀōŜǘƛtiǾŜΩ ŀǎ ǘƘŜ ŦƻǳƴŘƛƴƎ ŎƻƴŎŜǇǘǎ ƛƴ ǘƘŜ ΨŎƭǳǎǘŜǊ ǘƘŜƻǊȅΩΣ ƛƴǘŜǊƴŀǘƛƻƴŀƭƭȅ ŀƴŘ ǘƘŜƴ ƛƴ ǘƘŜ bŜǿ 

Zealand context. In particular, the section identifies a clear link frƻƳ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ōŜǘǿŜŜƴ ΨŎƭǳǎǘŜǊ 

ǘƘŜƻǊȅΩ ŀƴŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ [ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜ ǇǊƻƎǊŀƳƳŜ ŀƴŘ ǘƘŜ ŜƳŜǊƎŜƴŎŜ ƻŦ ǎŎƘƻƻƭ 

clusters in New Zealand. The development of the Learning Exchange cluster programme is reviewed 

as a solution for computer-mediated 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, 

Section 2.7 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 societies (Russell, 2004). With the changing social, political 

and economic situations in the later part of the 19th Century, one of the important needs was to 

άƻŦŦŜǊ ŜŘǳŎŀǘƛƻƴŀƭ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƻ ΧǿƻƳŜƴ ŀƴŘ ǿƻǊƪƛƴƎ Ŏƭŀǎǎ people since neither group was well 

served by formal education insǘƛǘǳǘƛƻƴǎέ (Anderson & Simpson, 2012, p. 3). Distance education was 

seen as an opportunity for meeting the changing needs and thus TCS programme was developed in 

the late 19th 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 well as younger learners.  
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Many definitions of distance education exist in the literature, each highlighting different 

components of the education method. Moore and Kearsley (2011) define distance education as 

planned teaching and learning processes, occurring at different places and times and requiring 

communication through technologies as well as dedicated institutional organisation. Schlosser and 

Simonson (2009) have a similar definition, highlighting the method as institution-based, formal 

education in which interactive telecommunication systems are used to connect dispersed learners, 

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 highlight those components 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 any self-study type of initiative by 

an individual (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 distaƴŎŜ ŜŘǳŎŀǘƛƻƴ ŦǊƻƳ ƛƴŘƛǾƛŘǳŀƭǎΩ 

self-study initiatives. Secondly, the method involves not only learning but also teaching processes. 

Therefore, labels such as e-learning and distance learning are inconsistent and partial 

representations of distance education (Moore & Kearsley, 2011). Thirdly, the separation between 

learners and educators is another dimension in distance education (Schlosser & Simonson, 2009). 

The separation 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 as asynchronous (not-at-

the-same-time) 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 technology-based approaches, Moore and Kearsley (2011) describe three 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; and interactive 

technologies, such as two-way audio-conference, video-conference and computer systems. 

However, based on the communicative capability, Sumner (2000) discusses two categories of 

technologies in distance education: print and broadcasting technologies have one-way 

communication capability while audio- and video-conference have two-way communication 

ŎŀǇŀōƛƭƛǘȅΦ .ŀǎŜŘ ƻƴ ǘƘŜǎŜ ǘǿƻ ǘȅǇŜǎ ƻŦ ŎŀǘŜƎƻǊƛŜǎΣ ǘƘŜ ŀŘƧŜŎǘƛǾŜ ΨƛƴǘŜǊŀŎǘƛǾŜΩ ƳŀƪŜǎ ǘƘŜ ŀōƻǾŜ 

definition by Schlosser and Simonson (2009) limited because the definition highlights recent, two-

way communication technologies only and 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 

commonly 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 hand, technology ς such as  print, 

radio, television, computer or the Internet ς is the physical vehicle carrying messages or the 

mediator used in distance education  (Anderson & 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, researchers such as Taylor (2001), Garrison (1985) and Nipper (1989), have 

classified distance education on a technological basis, whereas other researchers such as Anderson 

and Dron (2011) draw distinctions based on the pedagogical characteristics and learning activities 

involved in the processes. This research follows the technological distinction due to its ease of use 

and relevance.   

The Correspondence School programme is an example of the first generation of distance education, 

in which printed media and the postal system were used (Anderson & 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 participants (Moore & Kearsley, 2011). 

According to Lee (2009), TCS was formally recognised during the late 19th Century 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, increased need for a technologically-skilled 

workforce, mass unemployment and limited opportunities and access to educational institutions  

(Reiach et al., 2012; Lee, 2009). In particular, sparsely populated countries, such as Canada and 

Australia, saw the TCS programme as a great 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, 2000; Thompson, 1990).  

Tele-education is the second generation of distance education, in which broadcasting technologies 

are used (Anderson & Simpson, 2012). Broadcasting technologies, such as radio 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., 2009; Anderson, 2009). The major aim of using the mass media was for 
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the mass delivery of education ς an industrial approach (Garrison, 1997). The approach was adopted 

to achieve two objectives: increase access to education and support high scalability or educating a 

large number of students at a lower cost than face-to-face education (Garrison, 1997). As a result, 

distance educators emphasised the mass delivery of the programmes rather than the quality and 

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

A post-industrial phase started from the late 1960s with the introduction of the telephone or 

electronic transmission of resources in distance education. Audio-teleconferencing uses 

telecommunication systems to facilitate live, two-way voice communication between two or more 

places (Garrison, 1985). The innovation provided greater opportunities for learning ς such as group 

learning, instant feedback and comments on course material ς that did not exist previously. 

However, Sumner (2000) believes that the opportunities were not fully utilised, because distance 

educators mainly concentrated on student independence. Garrison (1985) also reports the 

underutilisation of the new opportunities because of the difficulty in scheduling a group for 

synchronous learning.   

The third generation of distance education started around the late 1980s and early 1990s when 

computers were embedded with the telecommunication technologies (Anderson, 2009). The 

computer-mediated generation made it possible for the first time to teach face-to-face at a distance 

(Keegan, 1995). The revolution of telecommunication technologies with the embedding of 

computers helped the expansion of real-time, two-way, audio and video communication in distance 

education (Simonson et al., 2009). These 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 education (Annand, 1999; D. Garrison, 1997). In addition, 

educators were more focused on learner-centred approaches. Therefore, from the pedagogical 

perspective, a number of factors contributed to the emergence of the new generation. According to 

Anderson and Dron (2011), some of the factors were: the growing need for greater learner presence, 

participation and control in the education process; the changing role 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 (2012) recognise the greater group interaction and 

social construction of knowledge as the central focus of the distance educators in the computer-

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 learners to connect and engage in discussions, and respond 

to the educational materials and feedback (Sumner, 2000). The 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 shift (Garrison, 1997). That is because 

distant learners became active processors of information (constructivist theory) rather than being 

passive recipients only (behaviourist theory) (Guri-Rosenblit, 2009; Jonassen et al., 1995).  

In short, none of these generations has been completely eliminated; rather the choices of 

technology and media increased (Anderson and Dron, 2011). For example, in New Zealand, which is 

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 early 20th Century through the 

establishment of the International Correspondence Schools (Anderson & Simpson, 2012; Bewley, 

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

School (NZCS) programme in 1922 (Anderson & Simpson, 2012; Bewley, 1996). After nearly a century 

and evolving through different generations, the programme ǊŜƳŀƛƴǎ άbŜǿ ½ŜŀƭŀƴŘΩǎ ƭŀǊƎŜǎǘ ŘƛǎǘŀƴŎŜ 

ƭŜŀǊƴƛƴƎ ǇǊƻǾƛŘŜǊ ƛƴ ǘƘŜ ǎŎƘƻƻƭ ǎŜŎǘƻǊ ǿƛǘƘ ŀ Ǌƻƭƭ ƻŦ мсΣлллέ ǎǘǳŘŜƴǘǎ ŦǊƻƳ years 1-13 (Roberts, 

2009). IƻǿŜǾŜǊΣ ǘƘŜ ǇǊƻƎǊŀƳƳŜ ƛǎ ŎǊƛǘƛŎƛǎŜŘ ŦƻǊ ƴƻǘ ǇƭŀȅƛƴƎ άŀ ǇƛǾƻǘŀƭ ǊƻƭŜ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 

ƻƴƭƛƴŜ ƭŜŀǊƴƛƴƎ ŎƻƳƳǳƴƛǘƛŜǎέ (Roberts, 2009) and trailing in terms of innovation and learning 

effectiveness. 

The Learning Exchange programme belongs to the subsequent generation of distance education in 

New Zealand. The ICT-mediated programme has a key focus on collaborative and connected learning 

through the formation of clusters of distance learners and educators. In other words, a clear 

connection exists between the Learning Exchange programme and the subsequent generations of 

distance education with learner-centred 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 countries have embraced ICTs for a number of obvious reasons, including 

the modernisation of technological infrastructure, organisational administration and management, 

and facilitating transformative pedagogies. As described by Voogt and Knezek (2008), the early focus 

ƻŦ ǎŎƘƻƻƭǎΩ ŀŘƻǇǘƛƻƴ ƻŦ L/¢ǎ ǿŀǎ ƻƴ ΨƭŜŀǊƴƛƴƎ ǘƻ ǳǎŜ L¢Ω ǿƘƛƭŜ ƭŀǘŜǊ ǘƘŜ ŦƻŎǳǎ ǿŀǎ ƻƴ ΨǳǎƛƴƎ L/¢ ǘƻ 

ƭŜŀǊƴΩΦ CǊƻƳ ǘƘŀǘ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘŜ ƛƴƛǘƛŀƭ ǇƘŀǎŜǎ ƻŦ ŀŘƻǇǘƛƻƴ ǿŜǊŜ Ƴŀƛƴƭȅ ŀōƻǳǘ ǘƘŜ ŜƳŜǊƎŜƴŎŜ ŀƴŘ 
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application of ICTs in schools, whereas the infusion and transformation are more recent areas where 

ƭŜŀŘŜǊǎ ŀǊŜ ŦƻŎǳǎƛƴƎΦ άbƻǘǿƛǘƘǎǘŀƴŘƛƴƎ ŎŜǊǘŀƛƴ ǘŜƴǎƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ Ǝƻŀƭǎ ƻŦ ƎƻǾŜǊƴƳŜƴǘǎ ŀƴŘ 

ǘƘƻǎŜ ƻŦ ŜŘǳŎŀǘƻǊǎΣ L/¢ǎ ŀǊŜ ōŜŎƻƳƛƴƎ ƳƻǊŜ ŀƴŘ ƳƻǊŜ ŜƴƳŜǎƘŜŘ ƛƴ ǘŜŀŎƘƛƴƎ ŀƴŘ ƭŜŀǊƴƛƴƎέ (Pegrum, 

Oakley, & Faulkner, 2013, p. 66). Before discussing the technological, organisational and pedagogical 

aspects, the following sub-section reviews the literature regarding the range of ICTs adopted and 

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

general school context.    

2.3.1 Range of ICTs in schools 

Voogt and Knezek (2008) define ICTs as all technologies used for communicating and processing 

information, including creation, storage and exchange of information. Since most of the recent 

technologies used for teaching and learning in schools are interactive and support collaborative 

learning, this study categorises ICTs differently, based on their synchronicity capabilities. Some 

technologies allow synchronous and some asynchronous teaching and learning processes. Some 

examples of technologies or technological settings supporting synchronous activities include: live 

two-way audio- and video-conference; digital telephoning using Voice over Internet Protocol (e.g., 

Skype); and scheduled, real-time, text chat using an online discussion forum or social networking 

sites such as Facebook (Murphy et al., 2011). According to Dennis, Fuller and Valacich (2008), 

technologies with synchronous capabilities are used for spontaneous, simultaneous and interactive 

communication and exchange of information between two or more sites.  

Unlike the synchronous technologies, those with asynchronous capabilities have the anytime rather 

than the same-time feature. The anytime capability of the asynchronous systems means that both 

the learners and instructors or the recipients and deliverers of information are independent in 

choosing their own time (Carswell & Venkatesh, 2002). Because of the flexibility, Moonen (2008) 

ŎƻƴǎƛŘŜǊǎ ŀǎȅƴŎƘǊƻƴƻǳǎ ǎȅǎǘŜƳǎ ŀǎ άŎƻƳǇƭŜƳŜƴǘŀǊȅ ǘŜŎƘƴƻƭƻƎƛŜǎέ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ǎŜŀǊŎƘƛƴƎ 

the Internet for course content, using a graphic application or supporting the creation of a music 

track (Moonen, 2008, p. 1072).   

According to a survey of distance education instructors by Branon and Essex (2001), the reasons for 

asynchronous communication include: encouraging in-depth, more thoughtful discussion; 

communicating with temporally diverse students; holding on-going 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 

individuals to reflect on the meaning of the information (Dennis, Fuller & Valacich, 2008). The 

flexibility of anytime and anyplace thus remains suitable for individuals to take time and understand 
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ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ŀƴȅ ŎƻƴǘŜƴǘΦ .ŜŎŀǳǎŜ ƻŦ ǘƘŜ ΨŀƴȅǇƭŀŎŜ ŀƴŘ ŀƴȅǘƛƳŜΩ ŀǎǇŜŎǘ ŀƴŘ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴ 

between information deliverers and recipients, Kanuka and Conrad (2003) regard the asynchronous 

type ŀǎ ŀ ΨŘƛǎǘǊƛōǳǘŜŘ ƭŜŀǊƴƛƴƎΩ ǇǊƻŎŜǎǎΦ 

Branon and Essex (2001) compared and found some limitations regarding both the synchronous and 

asynchronous technologies and communication processes, and therefore suggested a combined use 

of both categories. Examples of the synchronous ǇǊƻŎŜǎǎΩǎ ƭƛƳƛǘŀǘƛƻƴǎ ƛƴŎƭǳŘŜŘ ƎŜǘǘƛƴƎ ǇŀǊǘƛŎƛǇŀƴǘǎ 

online at the same time, difficulty in moderating large-scale conversations, lack of reflection time for 

ǇŀǊǘƛŎƛǇŀƴǘǎ ŀƴŘ ǎƻƳŜ ƻǘƘŜǊǎΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ŜȄŀƳǇƭŜǎ ƻŦ ǘƘŜ ŀǎȅƴŎƘǊƻƴƻǳǎ ǇǊƻŎŜǎǎΩǎ 

limitations included lack of immediate feedback, students not checking in often enough, the length 

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

(Branon & Essex, 2001). Therefore, Dennis, Fuller and Valacich (2008) and Chen and Willits (1999) 

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

producing effective results.  

Because of viewing ICTs as complementary and supplementary technologies, they need to be 

embedded in the learning environment, including the teaching and learning process (Voogt & 

Knezek, 2008). For the embedding purpose, demands have increased for the development of the 

educational technologies and applications that can support collaborative, connected and ubiquitous 

learning (Resta & Laferrière, 2007). Ubiquitous learning is defined as the potential of educational 

technologies to make learning possible at any time and at any place (Voogt & Knezek, 2008). As 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 adoption in schools 

As reported by Campbell (2004), the application of ICTs in schools in New Zealand slowly started 

around the early 1980s when 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 organisational processes (Tilya, 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 ICTs for wider use in schools became a focus for educators 

as well as governments. The networking of computers followed by the development of broadband 

Internet and more recently ultrafast broadband further highlighted the subject of ICT accessibility 

and connectivity for educational and management activities in schools around the world.  
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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 students. As a result, 

infrastructure development or modernisation was the main investment focus. For example, most of 

the secondary schools in England had a better computer-to-student ratio of 1:3.7 in 2005 compared 

to 1:5.9 in 2002 (Condie & Munro, 2007). Similarly, according to Condie and Munro (2007), 

computer-Internet connectivity in secondary schools in England had increased from 64% to 86%. In 

New Zealand, the computer-to-student ratio was reported to be 1:6.3 in 2002 (Lai & Pratt, 2004). 

According to Powell (2011), building ICT infrastructure ŀƴŘ ŜŘǳŎŀǘƻǊǎΩ ŎŀǇŀōƛƭƛǘȅ ǿŜǊŜ ǘƘŜ ǘǿƻ ƪŜȅ 

ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘŜ ah9Ωǎ мффу L/¢ ǎǘǊŀǘŜƎȅ ŦƻǊ ǎŎƘƻƻƭǎ ƛƴ bŜǿ ½ŜŀƭŀƴŘ όǎŜŜ ǘŀōƭŜ нΦ2 in section 

2.3.4ύΦ !ǎ ŀƴƻǘƘŜǊ ŜȄŀƳǇƭŜΣ ƛƴ нллпΣ άƻǾŜǊ фл҈ ƻŦ ŀƭƭ ¦Φ{Φ ǎŎƘƻƻƭǎ ƘŀŘ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴǎ ƛƴ 

ŎƭŀǎǎǊƻƻƳǎ ώΧŀƴŘϐ тт҈ ƻf schools reported that at least half of their teachers used the Internet for 

ƛƴǎǘǊǳŎǘƛƻƴέ (Roblyer, 2008, p. 695). Other ICT related targets included websites for schools and 

more recently, laptops-to-teachers ratios and the use of mobile handheld devices for learning (also 

referred to as m-learning) are the key focus (Pegrum et al., 2013). 

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

ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ǘƘŜ L/¢ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛƴ ǎŎƘƻƻƭǎΦ CƻǊ ǘƘŀǘ ǊŜŀǎƻƴΣ ŀŎŎŜǎǎ ǘƻ άǊŜƭƛŀōƭŜΣ ǎǳǎǘŀƛƴŀōƭŜΣ 

efficient and appropriate ICT equipment, systems and services that meet ώǎŎƘƻƻƭǎΩϐ ŎǳǊǊŜƴǘ ŀƴŘ 

emerging needs became a key priority of the MOE and schools (Ministry of Education, 2003, p. 21). 

For the effective use and integration of ICTs into classrooms, increasing opportunities for 

professional development of school teachers became a major part of the New Zealand 

DƻǾŜǊƴƳŜƴǘΩǎ ǎǘǊŀǘŜƎȅ ŦǊƻƳ мфф8 until 2007 (Ham, 2008). The programme is known as the ICTPD or 

Information and Communication Technology Professional Development. (The programme is 

discussed later in this chapter).  

More recently, efforts for the development of ICT infrastructure in schools are directed towards 

increasing the number of school-owned portable devices and improving wireless Internet 

connectivity. In addition, setting policies for using those devices as well as social networking sites 

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

ǎŎƘŜƳŜ ƻŦ ΨŜƴŀōƭƛƴƎ Ŝ-ƭŜŀǊƴƛƴƎΩ ŀǊŜ ǎƻƳŜ ƻŦ ǘƘŜ Ƴŀƛƴ ŀǊŜŀǎ ǎŎƘƻƭŀǊǎ ŀƴŘ ǎŎƘƻƻƭ ƭŜŀŘŜǊǎ ŀǊŜ ŎǳǊǊŜƴǘƭȅ 

addressing (Hopkins, Sylvester, & Tate, 2013). Similarly, a recent initiative by the MOE in New 

Zealand was to ensure that 95% of schools get access to ultrafast broadband by 2016 (Barbour & 

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 processes, the application of ICTs for the organisation and administration purposes of 

schools should not be overlooked. According to Tilya (2008), the managerial use of ICTs was one of 

the main driving forces behind the adoption of technologies in schools. However, a literature review 

by Passey (2002) identified relatively little research that considered ICT with respect to school 

management and administration. A similar gap exists in the current literature. For example, 

according to ten Brummelhuis and Kuiper (2008, p. 98)Σ άCƻǳǊ ƪŜȅ Ŝlements determine the learning 

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

ƭŜŀǊƴŜŘϐ ŀƴŘ ǘƘŜ ƭŜŀǊƴƛƴƎ ƳŀǘŜǊƛŀƭǎ ώƛƴŎƭǳŘƛƴƎ L/¢ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜϐέΦ ¢ƘŜ ŀǳǘƘƻǊǎ ŘƛŘ ƴƻǘ ŎƻƴǎƛŘŜǊ ǘƘŜ 

organisational and management aspect, such as ICTs for course design and administration of 

ŀǎǎŜǎǎƳŜƴǘ ǇǊƻŎŜǎǎŜǎΦ LƴǎǘŜŀŘΣ ǘƘŜȅ ǊŜƎŀǊŘ ǘƘŜ ŀǎǇŜŎǘǎ ŀǎ άǘƘŜ ŎƻƴǘŜȄǘ ƻǊ ŜƴǾƛǊƻƴƳŜƴǘ ƻŦ ǘƘŜ 

ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎέΦ ¢ƘŜ ǊŀǘƛƻƴŀƭŜ ǎŜŜƳǎ ǘƻ ōŜ ƻƴŜ ƻŦ ǘƘŜ ǇƻǎǎƛōƛƭƛǘƛŜǎ ōŜƘƛƴŘ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ƎŀǇ ƛƴ the 

literature.  

Notwithstanding, a school as an organisation ς the context or environment ς has administrative and 

management staff members who need to use ICTs for performing their responsibilities. Based on 

National Educational Technology Standards for Administrators (NETS-A2) in the USA, Thomas and 

Knezek (2008) report a number of standards for effective school leadership and administration for 

the comprehensive and appropriate use of technology in schools. Besides the development of digital 

age teaching and learning culture, school leaders are expected 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 ethical issues (Thomas & Knezek, 2008).  

Specifically, ICTs are used for administrative functions in schools  for various internal and external 

reasons (Strudler & Hearrington, 2008). The internal purposes include coordinating school activities, 

performing individual responsibilities, exchanging information, internal communication and so on. 

Hoque et al. (2012) found administration of student assessments, preparation of student reports, 

accessing of information and communication as the main reasons behind the administrative use 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 NETS-A was published by the International Society for Technology in Education (ISTE), NETS Project.  
http://www.iste.org/standards/standards/standards-for-administrators  

http://www.iste.org/standards/standards/standards-for-administrators
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In the context of this study, the organisational factors remain equally relevant as school leaders rely 

heavily upon the uses of ICTs for overcoming their geographical isolation 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 classrooms. As a result, 

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

ŀ ǇŀǊŀŘƛƎƳ ǎƘƛŦǘΦ CƻǊ ŜȄŀƳǇƭŜΣ ΨL/¢ ŎƻƳǇŜǘŜƴŎŜΩ Ƙŀǎ ōŜŎƻƳŜ ŀ ƪŜȅ ǇŀǊǘ ƻŦ ǘƘŜ ǎŎƘƻƻƭ ŎǳǊǊƛŎǳƭǳƳ ŀƴŘ 

a general capability for students from developed countries (Pegrum et al., 2013). On the other hand, 

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

learning process with more learner-centred approaches.  

Some educationalists suggest a blended learning (also referred to as hybrid learning) approach in 

which face-to-face classroom learning is enhanced by supplementary online activities. According to 

Al-busaidi (2012), the adoption of ICT-based systems such as a Learning Management System is a 

great addition both for distance and face-to-face education. That is because on the one hand, the 

use of such systems supports distance education and on the other hand they supplement the 

traditional face-to-face education. In the blended or hybrid approach, integrated use of the face-to-

face instructional system with synchronous or asynchronous learning systems adds value to and 

augments the face-to-face education by improving the teaching and learning outcomes and making 

the education process more interactive. Further, the blended approach makes the teaching and 

learning 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 learning approach (Bolstad & Lin, 

2009; Stevens, 2011).        

Scholars and learning style 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, 

άƪƴƻǿƭŜŘƎŜ ƛǎ ƴƻǘ ŀōǎǘǊŀŎǘΤ ƛƴǎǘŜŀŘΣ ƛǘ ƛǎ ǊƻƻǘŜŘ ƛƴ ŎƻƴǘŜȄǘ ŀƴŘ ŎǳƭǘǳǊŜ ƛΦŜΦ ƛǘ ƛǎ ǎƛǘǳŀǘŜŘέ (Nilsen & 

Purao, 2005, p. 4). Subsequently, governments and educators are increasingly emphasising the 

development of students as well-informed and well-connected global citizens (Pegrum 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 materials and thereby facilitating  

the development of a virtual, collaborative, group learning environment (Wenmoth, 2010).  
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In the context of New Zealand, the concepts of Ψ/ƻƴƴŜŎǘŜŘ ŀƴŘ bŜǘǿƻǊƪŜŘ ǎŎƘƻƻƭǎΩ ǎǳƎƎŜǎǘŜŘ ōȅ  

Wenmoth (2010) can be seen as a very relevant and recent example, linking the adoption of ICTs in 

schools and the pedagogical aspects. Figure 2.1 adopted from Wenmoth (2010) illustrates the 

difference between Traditional, Connected and Networked Schools.  

 

Figure 2.1 Emerging trend of Networked Schools 

Barbour and Wenmoth (2013) define a connected school as one that combines physical and (virtual) 

distance schools. In a connected school students mostly attend classes in the physical premises of 

schools, however they may take one or more virtual courses as well. The Ministry of EducationΩǎ (2011) 

guide book for the VLN community describes connected schools as being unlike traditional schools 

because the place of learning is not necessarily the same as the source of learning. As an example, a 

virtual meeting of students in a law class with a lawyer in his/her workplace from a different part of 

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

different.  

In this type of educational approach, the learƴŜǊΩǎ ǇŜǊŎŜǇǘƛƻƴ ŀōƻǳǘ ǎŎƘƻƻƭǎ ƛǎ ŀƭǎƻ ŘƛŦŦŜǊŜƴǘΦ ¢ƘŜ ƛŘŜŀ 

of schools ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ǿƻǊƭŘ ŦǊƻƳ ŀ ƭŜŀǊƴŜǊΩǎ perspective is that the out-of-school 

world is ǊƛŎƘŜǊ ǘƘŀƴ ǘƘŜ ǎŎƘƻƻƭΩǎ ǿƻǊƭŘ όUnderwood et al., 2009). Similarly, from the angle of connected 

schools, the world can be a classroom so that the learning occurs in the real world context. In 

traditional schoolsΩ ǎǘȅƭŜ ƻŦ ŜŘǳŎŀǘƛƻƴΣ ǘƘŜ ōƻǳƴŘŀǊƛŜǎ ōŜǘǿŜŜƴ ŦŀŎŜ-to-face and distance education 

are clear. However, the boundaries between face-to-face, distance education and the focus of 

teaching and learning start disappearing in the connected schools. That is because traditional face-to-
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face school education has some form of distance education through virtual means; the focus of 

education has changed to a learner-centred approach; and the boundaries between the three have 

ǎƻƳŜ ŘŜƎǊŜŜ ƻŦ ƻǾŜǊƭŀǇΣ ŀƭōŜƛǘ ǎǘƛƭƭ ŘƛǎǘƛƴƎǳƛǎƘŀōƭŜΦ ¢Ƙŀǘ ƛǎ ōŜŎŀǳǎŜ Ƴƻǎǘ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǘƛƳŜ ƛƴ ŀ 

cƻƴƴŜŎǘŜŘ ǎŎƘƻƻƭΩǎ Řŀȅ ǎǘƛƭƭ ǊŜǾƻƭǾŜǎ ŀǊƻǳƴŘ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ǎŎƘƻƻƭ ǎȅǎǘŜƳ ǿƛǘƘ ǎǘǳŘŜƴǘǎ ƘŀǾing very 

few experiences of real world learning.  

In the networked school model the boundary between face-to-face and distance education converges 

and becomes seamless (Barbour & Wenmoth, 2013). The source and place of learning remain 

different. In other words, schools and the virtual world are integrated as schools become places 

students visit to access learning from the outside world. Apart from the differing nature of the three 

schooling models, there are other aspects that distinguish these models: the uses of technology, the 

role of teachers, grouping of learners and learning resources. Table 2.1 adopted from Wenmoth (2010) 

provides a detailed comparison between the three schooling models and άillustrates 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 or soέ όǇΦ нллύ.  

Table 2.1 Comparison of the three schooling models 

 Traditional School  Connected School  Networked School 

Nature of 

school 

¶ Schools perceived as 
physical sites of 
learning 

¶ Face-to-face 
instruction regarded as 
ǘƘŜ ΨƴƻǊƳΩΣ ŘƛǎǘŀƴŎŜ 
education accepted as 
ΨǎŜŎƻƴŘ ōŜǎǘΩ or what 
you do if you cannot 
attend face-to-face 
classes  

¶ Schools as 
independent entities, 
catering for all the 
needs of their students 

¶ Schools remain as 
physical sites of learning, 
with emerging models of 
connectivity between and 
among school sites. 

¶ ΨE-enabled 
opportunities for learning 
embraced in traditional 
settings 

¶ Schools as collaborating 
entities, negotiating areas 
of collaboration; physical 
sites of learning with 
emerging models of 
connectivity between and 
among school sites 

¶ Networks of schools 
and learners ς accepted 
models of differentiation 
between places to learn 
and sources of learning 
and instruction 

¶ Schools as nodes on a 
network ς integrally 
connected as consumers 
and contributors 

¶ Ubiquitous presence - 
complete integration of 
physical/virtual nature of 
school 

Governance ¶ Centralised control 
and governance 

¶ Bureaucratic systems 
and structures 

¶ Localised control and 
governance 

¶ Independent and 
autonomous 

¶ Distributed control and 
governance 

¶ Interdependent and 
collaborative 
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Technology ¶ Technology 

appropriated by schools 

in an additive manner; 

schools/ teachers are in 

charge of it 

¶ Online environments 

used for resource 

location ς ǘƘŜ άƻƴƭƛƴŜ 

ŜƴŎȅŎƭƻǇŀŜŘƛŀέ 

¶ Technology 
appropriated by schools 
to create new learning 
and teaching 
opportunities; student 
access and use a priority 

¶ Online learning 
environments 
appropriated for use as:  
o Intranets in schools, 

providing student 
access to resources and 
support and as parent 
portal 

o Extranets, e.g. Learning 
management systems 
(LMS) for distance ed. 
provision 

¶ Student appropriation 
of technology ς they 
choose what, where, 
when and how it is it 
used 

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

Role of 

teacher 

¶ TeacherΩǎ primary role 
as instructor 

¶ Teachers as 
generalists ς including 
subject matter expert, 
pastoral care, 
programme designers 
and managers 

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

¶ Emergence of specialist 
teacher roles (subject 
ƳŀǘǘŜǊ ŜȄǇŜǊǘǎΣ ΨŜΩ-
principals etc.) 

¶ Role of teacher as 
ΨŜȄǇŜǊƛŜƴŎŜŘΩ ƭŜŀǊƴŜǊ ς 
participant in the 
learning process 

¶ Teachers as specialists: 
ΨŜΩ- ǘŜŀŎƘŜǊǎΣ ΨƳΩ-
ǘŜŀŎƘŜǊǎ ŀƴŘ ΨŎΩ-teachers 

Organisation 

of learner 

¶ Focus on teaching 
classes of students in 
age-based groupings 

¶ Focus on teaching 
classes of students in age-
based groupings 

¶ Vertical groupings of 
students, with focus on 
interest/ability groups ς 
stage, not age 

Curriculum ¶ Curriculum tends to 
be factual, knowledge 
based 

¶ Organisation of 
knowledge into 
ΨǎǳōƧŜŎǘǎΩΣ ǇǊŜǎŜƴǘŜŘ ŀǎ 
courses 

¶ Competency-based 
curriculum, framework of 
qualifications 

¶ Subjects and courses 
remain, with increased 
use of themes and 
integration. 

¶ Emergent and 
ΨƴŜƎƻǘƛŀǘŜŘΩ ŎǳǊǊƛŎǳƭǳƳ 

¶ Many options and 
choices, with granular 
approach 

Learning/ 

instructional 

design 

¶ Emphasis on teacher- 
centred instruction, and 
ΨŘŜƭƛǾŜǊȅΩ 

¶ Emphasis on 
personalising learning, 
and on understanding 
acts of learning 

¶ Emphasis on student- 
centred learning and 
ΨǇŀǊǘƛŎƛǇŀǘƛƻƴΩ 

¶ CƻŎǳǎ ƻƴ ΨƳŀǎǎ 
ǇŜǊǎƻƴŀƭƛǎŀǘƛƻƴΩ ǘƻ 
address issues of scale 
and sustainability 
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Resources of 

learning 

¶ CopyriƎƘǘŜŘΣ ΨƻǿƴŜŘΩ 
ς authoritative 

¶ Expensive 

¶ Require physical 
storage 

¶ bŜŜŘ ǘƻ ΨŜƴŘǳǊŜΩ ŀǎ 
physical artefacts 

¶ Increasing sharing of 
resources based on issues 
of cost and currency of 
information 

¶ Move to electronic 
access and storage 

¶ Open education 
resources 

¶ Creative commons 
licensing 

¶ Available from the 
ΨŎƭƻǳŘΩ 

¶ Always current, 
includes teacher created 
and student created 
resources 

Learning 

activity 

¶ Learning in artificial, 
isolated contexts 

¶ - Learning as a passive 
activity ς meeting 
external expectations 

¶ Learning as an active 
process ς directed 
by/with students 

¶ Learning in authentic 
real world context 

Assessment 

of learning 

¶ Tests and external 
assessments to meet 
standards set by 
examiners 

¶ Paper-based, end of 
year assessments 
prevail 

¶ Mix of internal and 
external assessments 

¶ Standards-based 
approaches, with rubrics 
outlining levels of 
achievement supported 
by evidence 

¶ Students set learning 
goals and participate in 
development of rubrics 

¶ Life-long portfolios of 
evidence owned and 
managed by learners 

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

ǘǊŀŘƛǘƛƻƴŀƭ ǎŎƘƻƻƭΩǎ ƳƻŘŜƭΣ ŀǇŀǊǘ ŦǊƻƳ ǘƘŜ ƳƛƴƛƳŀƭ ǳǎŜΣ ǘŜŎƘƴƻƭƻƎȅ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜŘ ōȅ ǘƘŜ ŜŘǳŎŀǘƻǊǎ 

for learners to adopt. In a connected school, technology for learners is also appropriated by the 

educators; however, ǘƘŜ ǳǎŜ ƭŜǾŜƭ ǊŜƳŀƛƴǎ ƘƛƎƘŜǊΦ Lƴ ǘƘŜ ƴŜǘǿƻǊƪŜŘ ǎŎƘƻƻƭΩǎ ƳƻŘŜƭΣ ƭŜŀǊƴŜǊǎ ŘŜŎƛŘŜ 

the appropriation and use of technologies, depending on their personal learning style. The comparison 

indicates that the networked schools involve a greater 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 learning materials. 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 are referred to as e-teachers, m-teachers and c-ǘŜŀŎƘŜǊǎ όΨŎΩ ƳŜŀƴǎ ŎƭƻǳŘΣ 

ΨƳΩ ƳŜŀƴǎ ƳƻōƛƭŜ ŀƴŘ ΨŜΩ ƳŜŀƴǎ ŜƭŜŎǘǊƻƴƛŎύΦ   

Similarly, personalisation of learning in the networked school model is also evident from the 

organisation of learners and learning resources, activities and assessment. In the network school 

model, students are ƎǊƻǳǇŜŘ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ƛƴǘŜǊŜǎǘǎ ŀƴŘ ŀōƛƭƛǘƛŜǎΦ [ŜŀǊƴƛƴƎ ǊŜǎƻǳǊŎŜǎ ǊŜƳŀƛƴ ΨƻǇŜƴΩ 

ŀƴŘ ŀƭǿŀȅǎ ΨŎǳǊǊŜƴǘΩ ŀǎ ǘƘŜ ŎǳǊǊƛŎǳƭǳƳ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƴŜƎƻǘƛŀǘŜŘ ōȅ ǘŜŀŎƘŜǊǎ ŀƴŘ ǎǘǳŘŜƴǘǎ (Ministry 
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of Education, 2011). These attributes reflect the depth of personalised learning proposed in the 

networked school model.  

From the above literature review it can be concluded that approaches to school education have 

evolved and new approaches have emerged since the adoption of ICTs for school education.  

Broadband Internet has been used to support and connect physically isolated classrooms with the rest 

of the world. The move has not only supplemented the face-to-face classroom education but has also 

brought together distance and school education. Schools are better connected and able to exchange 

their learning resources with the outside world. As a result, school education has become a 

collaborative learning process. However, the transformation will require schools and policy makers to 

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

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

Only some of the above attributes exist in school practice. As described by Wenmoth (2010), some 

of the areas are yet to be tested. Similarly, level of shift or transformation of schools from a 

connected to networked model might not be very visible. Specifically, attempts to investigate the 

above emerging pedagogies with respect to the cluster classes in the Learning Exchange might also 

be premature. A study by Stevens (2011) found little evidence of innovative practice in networked 

schools. Attempts made by this study were unsuccessful in identifying substantial evidence from the 

literature examining the Learning Exchange programme with regard to the transformation of 

schools. Any such evidence could have assisted in suggesting the link between the VC-based classes 

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 Archer in 2007, this study is needed to find 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 factors drove 

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 suggested by Tilya (2008), the phases 

ƛƴŎƭǳŘŜŘ ŀƴ ΨŜƳŜǊƎƛƴƎ ǇƘŀǎŜΩ ƛƴ ǿƘƛŎƘ ŀŘƳƛƴƛstrators and teachers explored the possibilities of using 

L/¢ǎ ŦƻǊ ǎŎƘƻƻƭ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŘŜƭƛǾŜǊƛƴƎ ǘƘŜ ŎǳǊǊƛŎǳƭǳƳΦ Lƴ ǘƘŜ ΨŀǇǇƭȅƛƴƎΩ ǇƘŀǎŜΣ L/¢ǎ ǿŜǊŜ ǳǎŜŘ 

for augmenting the tasks already carried out in school management and in the curriculum. The 

ΨƛƴŦǳǎƛƴƎΩ ǎǘŜǇ ƛƴǾƻƭǾŜŘ ǘƘŜ ŜƳōŜŘŘƛƴƎ ƻŦ L/¢ǎ ƛƴ ƭŀōƻǊŀǘƻǊƛŜǎΣ ŎƭŀǎǎǊƻƻƳǎΣ ŀƴŘ ŀŘƳinistrative 

ƻŦŦƛŎŜǎΦ Lƴ ǘƘŜ ŜƴŘΣ ǘƘŜ ΨǘǊŀƴǎŦƻǊƳƛƴƎΩ ǇƘŀǎŜ ƛƴǾƻƭǾŜǎ ǘƘŜ adoption of ICTs for learner-centred 
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educational approaches. The Learning Exchange programme belongs to one of the transforming 

phase approaches. Table 2.2 adopted from Powell (2011) gives a snapshot of the key components of 

various MOE strategies with respect to the adoption 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 of e-learning in 2006. 

Table 2.2 NŜǿ ½ŜŀƭŀƴŘ aƛƴƛǎǘǊȅ ƻŦ 9ŘǳŎŀǘƛƻƴΩǎ L/¢ {ǘǊŀǘŜƎƛŜǎ ŀƴŘ /ƻƳǇƻƴŜƴǘǎ όtƻǿŜƭƭΣ нлммύ

 

2.4 The Learning Exchange in New Zealand  

This section reviews the literature relevant to the cluster theory, the Learning Exchange programme 

in New Zealand and online learning around 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 approach was identified as one of the key elements in 

computer-mediated distance education and the evolution of learning theories, in particular the 

social constructivist perspective. In addition to these relations, since the approach remains a 

founding concept in the initiation and development of the Learning Exchange programme and 

clusters, it needs to be discussed here.  

From a general perspective, Dillenbourg (1999, p. 1) defines ŎƻƭƭŀōƻǊŀǘƛǾŜ ƭŜŀǊƴƛƴƎ ŀǎ άŀ situation in 

which two or more people learn or attempt to learn something togetherέ (original emphasis). With 

ǘƘŜ ŜƳǇƘŀǎƛǎ ƻƴ ǘƘŜ ǿƻǊŘǎ ΨǎƛǘǳŀǘƛƻƴΩΣ Ψǘǿƻ ƻǊ ƳƻǊŜΩΣ ΨƭŜŀǊƴΩ ŀƴŘ ΨǘƻƎŜǘƘŜǊΩΣ Dillenbourg (1999) 

emphasises that the words are interpreted differently by different scholars depending on the 

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

CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ǿƻǊŘǎ Ψǘǿƻ ƻǊ ƳƻǊŜΩ Ŏŀƴ ǊŜŦŜǊ ǘƻ ŀ ǇŀƛǊΣ ŀ ƎǊƻǳǇ ƻŦ о-5 students or staff members, a 

Ŏƭŀǎǎ ƻŦ ол ǎǘǳŘŜƴǘǎ ƻǊ ŀ ŎƻƳƳǳƴƛǘȅ ƻŦ ǘŜŀŎƘŜǊǎΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ ǿƻǊŘ ΨǘƻƎŜǘƘŜǊΩ Ŏŀƴ ǊŜŦŜǊ ǘƻ ǘƘŜ ŦŀŎŜ-

to-face or computer-mediated synchronous or asynchronous grouping. Other scholars, such as Resta 

and Laferrière (2007) also agree with the complexity of the collaborative learning concept and note 

that ά!ǘ ǘƘŜ ƻǳǘǎŜǘ ƻŦ ǘƘƛǎ ǊŜǾƛŜǿΣ ƛǘ Ƴǳǎǘ ōŜ ŀŎƪƴƻǿƭŜŘƎŜŘ ǘƘŀǘ ŎƻƭƭŀōƻǊŀǘƛǾŜ ƭŜŀǊƴƛƴƎ ƛǎ ŀ ŎƻƳǇƭŜȄ 

ŎƻƴŎŜǇǘ ŀƴŘ ƴƻǘ ŀ ŎƭŜŀǊƭȅ ŘŜŦƛƴŜŘ ƻƴŜέ όǇΦ ссύΦ  

Therefore, a specific description 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. The Learning Exchange participants are students, teachers, 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 

face-to-face environments.  

4. Their formal gatherings 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 and sharing of 

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 learning in the Learning Exchange context 

rather than having a broad definition such as the one described in the second paragraph by 

Dillenbourg (1999).  

Nonetheless, computer-supported collaborative learning (CSCL) or computer-mediated collaborative 

learning (CMCL) seems more relevant to the Learning Exchange, allowing identification of some 

commonalities and consensus. For example, according to Resta and Laferrière (2007), CSCL is a mode 

ƻŦ ŎƻƭƭŀōƻǊŀǘƛǾŜ ƭŜŀǊƴƛƴƎ ǘƘŀǘ Ƙŀǎ ŀ ŦƻŎǳǎ ƻƴ άƘƻǿ ǘŜŎƘƴƻƭƻƎȅ Ŏŀƴ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ǎƘŀǊƛƴƎ ŀƴŘ ŎǊŜŀǘƛƻƴ 

ƻŦ ƪƴƻǿƭŜŘƎŜΧǘƘǊƻǳƎƘ ǇŜŜǊ ƛƴǘŜǊŀŎǘƛƻƴ ŀƴŘ ƎǊƻǳǇ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎŜǎέ όǇΦ стύΦ Lƴ ŀŘŘƛǘƛƻƴΣ ŀ /{/[ 

ǇǊƻŎŜǎǎ ǳǎŜǎ L/¢ǎ ǘƻ άǎǳǇǇƻǊǘ ŀǎȅƴŎƘǊƻƴƻǳǎ ŀƴŘ ǎȅƴŎƘǊƻƴƻǳǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ōŜǘǿŜŜƴ ǎǘǳŘŜƴǘǎ ƻƴ-

ŎŀƳǇǳǎ ŀǎ ǿŜƭƭ ŀǎ ǎǘǳŘŜƴǘǎ ǿƘƻ ŀǊŜ ƎŜƻƎǊŀǇƘƛŎŀƭƭȅ ŘƛǎǘǊƛōǳǘŜŘΧώƛƴ order to] provide an environment 

ǘƘŀǘ ǎǳǇǇƻǊǘǎ ŎƻƭƭŀōƻǊŀǘƛƻƴ ōŜǘǿŜŜƴ ǎǘǳŘŜƴǘǎ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜƛǊ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎŜǎέ όǇΦ стύΦ ¢ƘŜǎŜ 

descriptions provide a better and more specific explanation of the collaborative learning that is 

happening in the Learning Exchange. Regarding the associated challenges, Stahl, Koschmann, and 

Suthers (2006) admit that combining two big ideas ς computer support and collaborative learning ς 

for effective and enhanced learning remains a challenge. The authors, however, accept that CSCL is 

designed to address the challenge.   

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 environment (Garrison, 

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 than teachers or course material only. In 

addition, the approach involves well-defined, joint problem-ǎƻƭǾƛƴƎ ǘŀǎƪǎ ƛƴ ǿƘƛŎƘ άƭŜŀǊƴƛƴƎ ƛǎ 

expected to occur as a side-effect of problem solving, measured by the elicitation of new knowledge 

or by the improvement oŦ ǇǊƻōƭŜƳ ǎƻƭǾƛƴƎ ǇŜǊŦƻǊƳŀƴŎŜέ (Dillenbourg, 1999, p. 4). Therein, 

collaborative learning does not cover activities such as sharing course assignments between 

students or a VC Ŏƭŀǎǎ ΨƭŜŘ ŀƴŘ ƴƻǘ ŦŀŎƛƭƛǘŀǘŜŘΩ ōȅ ŀ ǘŜŀŎƘŜǊ ǿƛǘƘƻǳǘ ŀƴȅ ŎƻƴǘǊƛōǳǘƛƻƴ ŦǊƻƳ ǎǘǳŘŜƴǘǎΦ 

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 context 

The formation of regional school clusters for computer-supported virtual collaborative learning 

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

Exchange. The concept of the cluster might be relatively new for schools or the education sector, but 

not for the international business community. According to Kuah (2002) and other scholars, the 

ŎƻƴŎŜǇǘ ƻŦ ŎƭǳǎǘŜǊǎ ǊŜƭŀǘŜǎ ǘƻ !ƭŦǊŜŘ aŀǊǎƘŀƭƭΩǎ ōƻƻƪ ƛƴ муфлΣ ΨtǊƛƴŎƛǇƭŜǎ ƻŦ 9ŎƻƴƻƳƛŎǎΩΣ ǿƘƛŎƘ ǊŜŦŜǊǎ 

to clusters as Industrial Districts. According to Marshall 1890 quoted in Bahlmann and Huysman 

(2008, p. 305), busineǎǎ ŎƭǳǎǘŜǊǎ ƻǊ ƛƴŘǳǎǘǊƛŀƭ ŘƛǎǘǊƛŎǘǎ ŀǊŜ άǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ƭŀǊƎŜ ƴǳƳōŜǊǎ ƻŦ 

ǎƳŀƭƭ ōǳǎƛƴŜǎǎŜǎ ƻŦ ŀ ǎƛƳƛƭŀǊ ƪƛƴŘ ƛƴ ǘƘŜ ǎŀƳŜ ƭƻŎŀƭƛǘȅέΦ ¢ƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ǇƘȅǎƛŎŀƭ ǊŜǎƻǳǊŎŜǎΣ ƭŀōƻǳǊΣ 

knowledge or suitable climate are the possible reasons for the adoption of such strategic groupings.  

aƻǊŜ ǊŜŎŜƴǘ ƭƛǘŜǊŀǘǳǊŜ ǊŜŎƻƎƴƛǎŜǎ aƛŎƘŀŜƭ tƻǊǘŜǊΩǎ ǿƻǊƪΣ The Competitive Advantage of Nations 

(Porter, 1990), as the key source of changing ideas about the cluster. The new aspect he highlighted 

ǿŀǎ  ΨŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎΩ (Bahlmann & Huysman, 2008; Lazzeretti, Sedita, & Caloffi, 2013).  

Porter (2000, p. 15) ŘŜŦƛƴŜǎ ŎƭǳǎǘŜǊǎ ŀǎ άƎŜƻƎǊŀǇƘƛŎ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ŎƻƳǇŀƴƛŜǎΣ 

specialized suppliers, service providers, firms in related industries, and associated institutions (e.g., 

universities, standards agencies, trade associations) in a particular field that compete but also 

ŎƻƻǇŜǊŀǘŜέΦ Cooperation between competitors for gaining competitive advantage was a key 

additional dimension. Kuah (2002) explains that the purpose of geographical gathering and 

cooperation of competing as well as related organisations is to enhance growth and increase 

profitability. Nalebuff and Brandenburger (1996) Ŏƻƛƴ ǘƘŜ ǿƻǊŘ Ψ/ƻ-ƻǇŜǘƛǘƛƻƴΩ ŦƻǊ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ 

coexistence of competition and cooperation in the cluster concept.    

Initially, the new perspective on clusters received huge interest from government policymakers 

around the world for setting national and international economic policies (Bahlmann & Huysman, 

2008). However, the re-defined perspective has also gained general acceptance. For example, the 

theory of the cluster with the co-opetitive perspective has been applied to various fields, from 

economics to management and organisation studies, from sociology to economic geography and 

regional studies, from urban planning to innovation studies (Kuah, 2002; Lazzeretti et al., 2013). 

Bathelt, Malmberg and Maskell (2004) applied the concept of the cluster as a process for community 

learning and knowledge creation in local communities. Similarly, Molina and Yoong (2003) studied 

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

From the research context, Michael Porter and his colleagues were invited by the New Zealand 

Government in 1990 to lead a project with the aim of assessing competitive advantage and 

economic opportunities ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΦ Lǘ ƛǎ ƪƴƻǿƴ ŀǎ ǘƘŜ ά¦ǇƎǊŀŘƛƴƎ bŜǿ ½ŜŀƭŀƴŘΩǎ /ƻƳǇŜǘƛǘƛǾŜ 
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!ŘǾŀƴǘŀƎŜ tǊƻƧŜŎǘέ ŀƴŘ ŀƭǎƻ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άtƻǊǘŜǊ tǊƻƧŜŎǘέ (Crocombe, Enright, & Porter, 1991; 

Molina & Yoong, 2003). As a result of the project, 20 New Zealand export industries were identified 

as possible sources of advantage (Crocombe et al., 1991). The education sector was identified as one 

of the emerging but overlooked industries that could become a source of competitive advantage for 

New Zealand (Crocombe et al., 1991). The whole education sector was recommended to re-

strategise and 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 fee-paying students.        

In relation to this study, the foǊŜǿƻǊŘ ōȅ ǘƘŜ 9ŘǳŎŀǘƛƻƴ aƛƴƛǎǘŜǊ ǘƻ ǘƘŜ ah9Ωǎ ŜŘǳŎŀǘƛƻƴ ǇƻƭƛŎȅ ƛƴ 

мффм ǎǘŀǘŜǎΣ ά{ǘǳŘƛŜǎΣ ƭƛƪŜ ǘƘŜ tƻǊǘŜǊ tǊƻƧŜŎǘΣ ǉǳŜǎǘƛƻƴŜŘ ǘƘŜ ǊŜƭŜǾŀƴŎŜ ƻŦ ƻǳǊ ŎǳǊǊŜƴǘ ŎǳǊǊƛŎǳƭǳƳ 

ǿƛǘƘ ƛǘǎ ŜȄŎŜǎǎƛǾŜ ŦƻŎǳǎ ƻƴ ǎƻŎƛŀƭ ƛǎǎǳŜǎ ŀƴŘ ǇƻƻǊ ǇǊŜǇŀǊŀǘƛƻƴ ŦƻǊ ǘƘŜ ŎƻƳǇŜǘƛǘƛǾŜ ǿƻǊƭŘέ (Minister of 

Education, 1991, p. 1). As another example of the link, Codd (2005) identified a reflection of the 

ΨtƻǊǘŜǊ tǊƻƧŜŎǘΩ ƻƴ ŎƭǳǎǘŜǊǎ ƛƴ bŜǿ ½ŜŀƭŀƴŘ ƛƴ ǘƘŜ ah9Ωǎ ŜŘǳŎŀǘƛƻƴ ǎǘǊŀǘŜƎȅΦ ²ƘƛƭŜ ƛƴŘƛŎŀting the 

transformation of the educational sector during the 1990s, Codd (2005) claims that the goal of the 

New Zealand GovernmŜƴǘ ǘƘŜƴ ǿŀǎ ǘƻ ǇǊƻƳƻǘŜ ŜŘǳŎŀǘƛƻƴ ŀǎ ŀƴ άŜȄǇƻǊǘ ƛƴŘǳǎǘǊȅέ ǘƘŀǘ Ŏŀƴ ŘŜƭƛǾŜǊ 

ǘƘŜ ǎƪƛƭƭǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŎƻƳǇŜǘƛƴƎ ƛƴ άŀƴ ƛƴŎǊŜŀǎƛƴƎƭȅ ŎƻƳǇŜǘƛǘƛǾŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŜŎƻƴƻƳȅέ (Codd, 

2005, p. 198). The elements of industry, competition and the international market 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 

Ŏŀƴ ōŜ ǾƛŜǿŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎŀƳŜ ŎƻƴǘŜȄǘΦ  !ǎ ŀ ǇŀǊǘ ƻŦ ƎƻǾŜǊƴƳŜƴǘ ǇƻƭƛŎȅ ōŀǎŜŘ ǳǇƻƴ tƻǊǘŜǊΩǎ 

recommendations, MOE announced the ICTPD cluster programme as a capability building initiative 

for teachers around the late 1990s. Around the same time, ǘƘŜ /ŀƴǘŜǊōǳǊȅ !ǊŜŀ {ŎƘƻƻƭǎΩ !ǎǎƻŎƛŀǘƛƻƴ 

Technology or CASATech and later some school clusters adapted the cluster theory with the addition 

of a virtual aspect and the computer-mediated 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 cluster initiative, a number of regional clusters mushroomed across New 

Zealand which thus 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 encouraging uses and integration of ICTs in classrooms. The funding is known 

as the Information and Communication Technologies Professional Development or ICTPD Cluster 

Programme (Powell, 2011). The main objective of the programme was to enhance collaborative 
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ƭŜŀǊƴƛƴƎ ōŜǘǿŜŜƴ ƎǊƻǳǇǎ ƻŦ ǎŎƘƻƻƭǎ ƛƴ ƻǊŘŜǊ ǘƻ ƛƳǇǊƻǾŜ ǘŜŀŎƘŜǊǎΩ ŀƴŘ ǎŎƘƻƻƭ ƳŀƴŀƎŜƳŜƴǘΩǎ 

performance for better student learning outcomes (Ham, 2008).  

In his report to the MOE about 2002-04 ICTPD clusters, Ham (2008, p. 5) ǎǘŀǘŜǎ ǘƘŀǘ ά¢ƘŜ 

programmes are only available to groups of schools, whƛŎƘ ƘŀǾŜ ŎƻƳƳƛǘǘŜŘ ǘƻ ŀ ΨŎƭǳǎǘŜǊŜŘΩ ƳƻŘŜƭ ƻŦ 

ǇǊƻŦŜǎǎƛƻƴŀƭ ŘŜǾŜƭƻǇƳŜƴǘέΦ .ŜǘǿŜŜƴ мффф ŀƴŘ нллф ŀ ǘƻǘŀƭ ƻŦ нст ǎŎƘƻƻƭǎ clusters benefited from 

the programme, comprising almost 75% of schools (Billowes & Alexander, 2013). As a note, the 

clusters in the ICTPD programme included mainly geographical and partly virtual 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 section above highlighted the need for co-opetition 

through the formation of clusters. Wenmoth (2010) emphasised the adoption of strategies that can 

reduce competition between schools in the digital age and replace it with 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 provision of elementary education (Years 1-13). Similarly, 

schools, particularly secondary, in 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 students; the more 

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 containing co-opetition for better organisational 

performance and collabetition for enhanced learning 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 socio-economic context. The cluster strategy has allowed member 

schools to not only maximise but also facilitate efficient utilisation of their educational resources and 

opportunities. From the Bathelt et al. (2004) point of view, such a collaboration of local communities 

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

Powell (2011), Alexander-Bennett (2016) and other scholars see a strong relation between the ICTPD 

cluster programme and the VC-based Learning Exchange clusters. Although the ICTPD cluster 

programme might be the main source of inspiration, clear differences also exist between both the 

programmes. First, the nature of collaboration in 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 other hand, the ICTPD clusters were physically proximate groups, mainly based 

within a geographical region and mostly collaborating during face-to-face interactions. Second, the 

main beneficiaries of the Learning Exchange clusters are students, accessing the subjects that are not 

available at their local schools. Secondary users of the Learning Exchange clusters are e-teachers and 

management staff members (e.g. e-dean and principals) taking part in professional development 

workshops.   

The third difference is the duration of the collaboration. Clusters 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 depended upon their 

discretion. On the other hand, clusters in the Learning Exchange have no such limitations. The fourth 

key difference is the financial model. Most of the school clusters in the Learning Exchange have 

opted to follow a self-funding model rather than depending 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 the developmental approach. Clusters in the ICTPD programme are the 

outcome of the Government 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 self-initiated, self-directed, self-organised and independent groups of schools. 

Therefore, member schools should themselves be defining their priorities and setting strategies for 

achieving their objectives. The challenge for the model is achieving self-sustainable development. 

The challenge of achieving sustainable development thus 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.    

The roots of the school clusters can be traced to ǘƘŜ /ŀƴǘŜǊōǳǊȅ !ǊŜŀ {ŎƘƻƻƭǎΩ !ǎǎƻŎƛŀǘƛƻƴ 

Technology or CASATech initiative that started around 1993-94. Before the possibility of using VC in 

New Zealand schools, a group of seven schools in CASATech started using telecommunication 

technologies in 1994 (Roberts, 2009). According to Campbell (2004), the 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 audio-graphic and used two telephone lines 

in combination: one line for audio-conference and the second line for computer-based graphics 

using the internet or other specialised software (Ministry of Education, 2011; Moffatt, 1996).  
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By 1996, other school networks had adopted the audio-graphic setting. Those networks included 

TosiTech (top of the South Island schools cluster), CentralTech (lower North Island schools), Ngata 

Memorial College, and Rangitikei College (Moffatt, 1996)Φ άCǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 9ŘǳŎŀǘƛƻƴ 

όah9ύ wǳǊŀƭ {ŎƘƻƻƭǎ tƻƻƭ ŜƴŀōƭŜŘ ǘƘŜǎŜ ƴŜǘǿƻǊƪǎ ǘƻ ƎǊƻǿέ (Roberts, 2013, p. 146).  

Later in 2000, Kaupapa Ara Whakawhiti Matauranga (KAWM) network was established as a cluster 

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 students (Roberts, 2009).  

ά!ƭǘƘƻǳƎƘ Y!²a ǿŜǊŜ ǇƛƻƴŜŜǊǎ ƛƴ ǳǎƛƴƎ ǾƛŘŜƻ ŎƻƴŦŜǊŜƴŎƛƴƎ ǘƻ ǇǊƻǾƛŘŜ ƻƴƭƛƴŜ ƭŜŀǊƴƛƴƎ 

opportunities for their students, it was OtagoNet that provided the pedagogical model for many 

ƻǘƘŜǊ b½ ǎŎƘƻƻƭǎ ǘƻ Ŧƻƭƭƻǿέ (Roberts, 2013, p. 147). Based on the previous experiences from KAWM 

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

Trust self-organised OtagoNet around 2002 (Barbour & Wenmoth, 2013; Pratt & Pullar, 2013). The 

current Learning Exchange programme is an extended model that was self-initiated by OtagoNet.  

2.4.5 Development of the Learning Exchange programme 

The Learning Exchange programme in New Zealand can be regarded as a grass-roots level self-

initiative by school clusters, which combines emerging pedagogies from computer-supported 

distance education and the co-opetition and collabetition concepts from cluster theory. According to 

Roberts (2009), the Learning Exchange programme uses video-conference and other ICTs for virtual 

exchange of educational resources between school clusters, mainly from rural regions of New 

Zealand. Specifically, to participate in the programme, interested schools first form virtual regional 

groups and then utilise a range of ICTs, including the VC for collaborative learning (Browning, 2005). 

According to Pratt and Pullar (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 classes. With the use 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 whole school 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 lessons. Figure 2.2 illustrates an example of an online class in the 

Learning Exchange. Solid lines indicate the ICT-based communication and dotted lines indicate face-

to-face interactions.   
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Figure 2.2 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 network ς a 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 to Porter (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 clusters (Porter, 1998)Φ ¢ƘŜǎŜ ǊŜŀǎƻƴǎ ŎƭŜŀǊƭȅ ƧǳǎǘƛŦȅ ǘƘŀǘ ŎƭǳǎǘŜǊƛƴƎ άŀƭƭƻǿǎ ŜŀŎƘ 

member to benefit as if it had greater scale or as if it had joined with others without sacrificing its 

ŦƭŜȄƛōƛƭƛǘȅέ όtorter, 1998, p. 81). 

Initially, according to Pullar and Brennan (2008, p. 5), the vision behind the school cluster (OtagoNet) 

ǿŀǎ ǘƻ άǎǘǊŜƴƎǘƘŜƴ ŜȄƛǎǘƛng relationships and collaboration of these rural and geographically 

ŘƛǎǇŜǊǎŜŘ ǎŎƘƻƻƭǎέ ŀƴŘ ŜǾŜƴǘǳŀƭƭȅ ōŜƴŜŦƛǘ ŦǊƻƳ ǘƘŜ ǊŜ-ōǳƛƭǘ ŀǎǎƻŎƛŀǘƛƻƴǎΦ CǊƻƳ tƻǊǘŜǊΩǎ όмффуύ 

perspective, such a strategy is to benefit from their socio-economic context for better organisational 

ǇŜǊŦƻǊƳŀƴŎŜΦ ¢ƘŜ ŎƭǳǎǘŜǊƛƴƎ ŜƴŀōƭŜǎ ǎŎƘƻƻƭǎ ǘƻ ŀŎŎŜǎǎ ŜŀŎƘ ƻǘƘŜǊΩǎ ǎǇŜŎƛŀƭƛǎǘ ǘŜŀŎƘŜǊǎ ŀƴŘ ƭŜŀǊƴƛƴƎ 

resources, allowing schools to personalise learning based on the choice, need, ability and skill of 

their individual learners (Stevens, 2011).  

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

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

ǇǊƻƎǊŀƳƳŜΩǎ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜǎ ǘƘŀǘ ǿŜǊŜ ƭƛǎǘŜŘ ƛƴ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 9ŘǳŎŀǘƛƻƴ όнлммΣ ǇΦуύΥ  

¶ provide greater access to curriculum choices for students 

¶ provide access to subject matter experts to enhance school-based learning 

¶ participate in virtual field trips - engaging students in collaborative projects 

¶ support gifted and talented students by enabling them to connect with others 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 clusters ς CASATech in 1994 and OtagoNet in 2001-02 ς around 

20 virtual school clusters were formed in New Zealand (Compton, Davis, & Mackey, 2009; Davis, 

Eickelmann, & Zaka, 2013). According to Roberts (2009), the model was adopted mostly by rural 

school groups as it provides a means to overcome their geographical isolation. However, a number 

of urban and large schools have also adopted the model and formed urban clusters, such as 

HarbourNet in Auckland. Further, CASATech (renamed CantaTech) also adopted the OtagoNet 

model. The development indicates that despite the importance of globalisation and global 

competition, locality still matters (Lazzeretti et al., 2013; Porter, 1998). Figure 2.3, adopted from 

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

     

Figure 2.3 Learning Exchange Clusters in New Zealand  
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However, some of those clusters have grown by becoming self-sustaining, whereas some have 

disappeared. The literature suggests some possibilities behind the disappearance of clusters; 

however, a knowledge gap exists regarding the supporting and inhibiting factors in the development 

of self-sustaining 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 Learning Network or VLN, which is basically an online 

platform provided by the MOE for all New Zealand schools for accessing four services (Ministry of 

Education, 2016):  

¶ The VLN Community ς a forum for the community of schools using the cluster programme;  

¶ The Learning Exchange ς the interface allowing schools to organise VC classes and student 

enrolments (see appendix 2.7.1);  

¶ VLN Groups ς online groups of e-learning communities for teachers and schools; and,  

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

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

Since the Learning Exchange 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 learning ς a global view   

Internationally, primary and secondary (K-12) schools are increasingly participating in a variety of 

computer-mediated 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 complementing their existing face-to-face classes (Pratt & Pullar, 2013). The latter 

ǘȅǇŜ ƻŦ ǎŎƘƻƻƭǎ ǳǎŜ ŎƻƳǇǳǘŜǊǎ ŀƴŘ ǘƘŜ LƴǘŜǊƴŜǘ ŦƻǊ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ǎƻƳŜ ƻǊ ŀƭƭ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ 

education (Russell, 2004). Roblyer (2008, p. 696) associates the beginning of the virtual school vision 

ǿƛǘƘ ǘƘŜ άƳƻǊŜ ŀŦŦƻǊŘŀōƭŜ ŀƴŘ ŜǉǳƛǘŀōƭŜ ŀŎŎŜǎǎ ǘƻ ƘƛƎƘ-quality educational opportunities for 

students who traditionally lack such opportunities: rural, underserved, and at-Ǌƛǎƪ ǇƻǇǳƭŀǘƛƻƴǎέΦ 

Later on, factors such as technological 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, 2012; Russell, 2004).             

Because of the variety of rationales and online learning programmes, identifying commonalities is a 

big challenge. Indeed, ά5ƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ƻƴƭƛƴŜ ǇǊƻƎǊŀƳǎ ƘŀǾŜ ŘƛŦŦŜǊŜƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀƴŘ 

attribǳǘŜǎ ǘƘŀǘ ŘŜŦƛƴŜ ǘƘŜ ǿŀȅǎ ǘƘŀǘ ǎǘǳŘŜƴǘǎ ƭŜŀǊƴέ (Annua et al., 2009. p. 16). For example, some 
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programmes have been established and are funded by governments whereas some are private 

initiatives. As a 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 1997 (Barbour & Reeves, 

2009). Similarly, in Australia, national and state governments are responsible for funding online 

learning initiatives for secondary schools (Powell, 2011)Φ CƻǊ ǘŜŀŎƘŜǊ ǘǊŀƛƴƛƴƎΣ ά¦ƴƛǾŜǊǎƛǘƛŜǎ ŀǊŜ 

ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘŜŀŎƘŜǊ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ƘŀǾŜ ƴƻǘ ƳŀŘŜ L/¢ ŀ ƳŀƧƻǊ ŦƻŎǳǎέ (Powell, 2011, p. 249). In 

New Zealand, the CASATech cluster in 1994 and OtagoNet cluster in 2002 were initiated by local 

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

established and funded the first e-learning cluster of schools, the KAWM project for Maori school 

students (Barbour & 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. (2014) report a number of both state owned and private groups of schools that offer 

online courses to secondary school students in the US. Regarding the variety of options, Watson et 

al. (2014) ōŜƭƛŜǾŜ ǘƘŀǘ άƳƻǎǘ ŘƛǎǘǊƛŎǘǎΣ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ ǎƻƳŜ ƻŦ ǘƘŜ ǎƳŀƭƭŜǎǘ ƻƴŜǎΣ ŀǊŜ ǳǎƛƴƎ 

some form of digital learning, which may range from a fully online school, to supplemental online 

ŎƻǳǊǎŜǎΣ ǘƻ ǎƪƛƭƭǎ ǎƻŦǘǿŀǊŜ ǳǎŜŘ ƛƴ ƳŀǘƘΣ 9ƴƎƭƛǎƘ ƭŀƴƎǳŀƎŜ ŀǊǘǎ ό9[!ύΣ ŀƴŘ ƻǘƘŜǊ ŎƭŀǎǎŜǎέ όǇΦ млύΦ 

Watson et al. (2014, p. 12) ōŜƭƛŜǾŜΣ ά5ƛǎǘǊƛŎǘ ǎƛȊŜ Ƙŀǎ ŎƻƴǎƛŘŜǊŀōƭŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ ŘƛƎƛǘŀƭ ƭŜŀǊƴƛƴƎΣ 

including the level at which decisions are madeέΦ CƻǊ ŜȄŀƳǇƭŜΣ small districts (up to about 2,500 

students) invested in and use video-conferencing as an important method for augmenting the small 

ƴǳƳōŜǊ ƻŦ ŎƻǳǊǎŜǎ ƻŦŦŜǊŜŘ ōȅ ǘƘŜ ŘƛǎǘǊƛŎǘΩǎ ƻǿƴ ǎŎƘƻƻƭǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƻƴƭȅ ŀ ŦŜǿ ƻŦ ǘƘŜ smallest 

districts have full-time district level administrators for managing digital learning and providing 

technical support across the district (Watson et al., 2014).  

In a literature review regarding the development and growth of virtual schools in North America, 

Barbour and Reeves (2009, p. 402) admit that their findings may not be extendable to other regions 

of the world. That review 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 cases, very few studies 

have attempted to identify common trends and challenges at an international level. Studies such as 

Barbour and Reeves (2009) are limited as the study covers the virtual school efforts in the US and 

Canada only. The International Association for K-12 Online Learning (iNACOL) is a major forum that 

has conducted a couple of surveys, reviewing the status of blended and 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: 

άŘŜƳƻƎǊŀǇƘƛŎǎΣ ǎǳǇǇƻǊǘ ŦǊƻƳ ƎƻǾŜǊƴƳŜƴǘǎ ŀƴŘ ǎŎƘools, teacher training, the use of blended 

ƭŜŀǊƴƛƴƎΣ ŀƴŘ ǘƘŜ ǳǎŜ ƻŦ ƻƴƭƛƴŜ ƭŜŀǊƴƛƴƎέ (Barbour, Brown, Waters, & Hoey, 2011, p. 10). They found 

that:   

First, blended and online choices are mostly available to students in urban areas from developed 

countries. Second, growth in digital learning stems from 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, use of online learning is most prevalent by students with special circumstances. (Barbour et al., 

2011, pp. 10-14) 

With regard to the Learning Exchange, most of these trends do not clearly correspond with the 

programme or specify its focus. The survey also acknowledges ǘƘŀǘ άǘƘŜǊŜ ŀǊŜ ƳŀƧƻǊ ŘƛŦŦŜǊŜƴŎŜǎ 

ŦǊƻƳ ŎƻǳƴǘǊȅ ǘƻ ŎƻǳƴǘǊȅέ (Barbour et al., 2011, p. 29)Φ Lƴ /ŀƴŀŘŀ ŦƻǊ ŜȄŀƳǇƭŜΣ άŜŀŎƘ ƻŦ ǘƘŜ ǘƘƛǊǘŜŜƴ 

provinces and territories have different types of regulation and different levels of activity when it 

comes to K-мн ƻƴƭƛƴŜ ƭŜŀǊƴƛƴƎέ όBarbour et al., 2011, p. 116). Therefore, 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 

ΨǾƛǊǘǳŀƭ Ŏƭŀǎǎ ǇǊƻƎǊŀƳƳŜΩ ǊŀǘƘŜǊ ǘƘŀƴ ΨǾƛǊǘǳŀƭ ǎŎƘƻƻƭΩΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ ǇǊƻƎǊŀƳƳŜ ƛǎ ŀ 

replacement for the face-to-face classes, not because of virtual classes being better or more 

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

unavailability of 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 school clusters own 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 facilities and decided to step back and let the local school community 

lead the programme. Similarly, the Learning Exchange clusters organise specialised training and 

workshops for their e-teachers or teachers with VC classes by themselves. These differences, 

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 emerging and applying phases of ICTs in schools are almost 

over in developed countries, whereas the infusing and transforming phases are on the rise, which 

require embedding of ICTs into existing practices and adoption of learner-centred approaches. 

However, a number 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 understanding of online learning; the lack of equitable 

access to the Internet, technology, tools, 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 the ineffective use of technology, unfavourable organisational 

culture and the lack of managerial support as barriers to the adoption of computer-mediated online 

teaching and learning using ICTs. For example, Celikkan et al. (2013) found that getting familiar with 

new technologies and limited resources available for equipment are important factors needing 

effective management for successful integration of technology in the classrooms. Smyth (2005) 

described that with the technological sophistication, mobility and greater ease of use, the technical 

use issues have decreased. However, according to Anastasiades et al. (2008), technology alone is not 

sufficient to ensure collaborative and interactive learning; the way technology is used determines 

expected benefits of a technology.   

A literature review by Simonson et al. (2011) found five main barriers during the development of 

technology-based distance education programmes. The barriers related to organisational culture, 

such as resistance to change, lack of shared vision, lack of strategic planning, slow pace of 

implementation and difficulty in keeping up with technological changes. Similarly, a literature review 

by Irvin et al. (2010) identified a lack of leadership support and understanding of DE by school staff 

members major barriers, hindering the development of DE in rural schools. 

The lack of managerial support was another main challenge for the use of ICTs such as VC. The 

adoption of technology is adversely affected when organisational heads provide limited resources, 

such as expertise, time and budget (Celikkan et al., 2013). 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, 2009). Mupinga (2005) also reported the need 
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for leadership support in terms of formulating workload policies and training for teachers as well as 

students for participating in the online environment. Roblyer (2008) considered governance of 

virtual schools an issue.  

The challenge of gaining managerial support coupled with organisational issues and ineffective use 

of technology 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 embrace the re-definition of education 

and make the most of the learner-centred, 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 their community.   

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 development, but are 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 maturity 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 interactions, particularly 

between teachers of the same subject, Barbour, Davis, and Wenmoth (2011) recommend building a 

central repository of course content accessible for all school clusters in New Zealand. They suggest 

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

ŀǾƻƛŘƛƴƎ ŘǳǇƭƛŎŀǘƛƻƴ ƻŦ ǘŜŀŎƘŜǊǎΩ ŜŦŦƻǊǘǎΦ  

However, the suggestion neither addresses licencing and copyright issues for course materials nor 

does it include differences of teaching styles and approaches. Most importantly, the suggestion has 

a micro-level focus and thus remains debatable because collaboration and cooperation are a subset 

of cluster theory. Hence, both have to be key parts of a cluster vision and should not be considered 

separate.  

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

rationale is explained below. 

Like Barbour, Davis, and Wenmoth (2011), Browning (2005) ŀƭǎƻ ǉǳŜǎǘƛƻƴŜŘ ǘƘŜ bŜǿ ½ŜŀƭŀƴŘ ah9Ωǎ 

funding and support formula as a possible threat to successful development of e-learning 

communities because the government support is only for the setting-up package and does not go 

beyond that. Stevens (2011) supports Browning (2005) and Barbour et al. (2011) by criticising the 
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national funding policies for not contributing beyond the setup package. Consequently, school 

clusters find themselves in a difficult situation and thus struggle to sustain their development 

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

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

for expanding the MOEΩǎ ǊƻƭŜ ŀǊŜ ŀƭǎƻ ǊŜǉǳƛǊŜŘ ŦƻǊ ǎƳŀƭƭŜǊ ǇǊƻƧŜŎǘǎ ŀǘ ǎŎƘƻƻƭ ƻǊ ǊŜƎƛƻƴŀƭ ƭŜǾŜƭ 

(Barbour & Wenmoth, 2013).  

However, tƘƛǎ ǎǘǳŘȅ ŘƛǎŀƎǊŜŜǎ ǿƛǘƘ ǘƘŜ ŀōƻǾŜ ǎǘǳŘƛŜǎ ƎƛǾŜƴ ǘƘŜ ΨŜȄƛǎǘƛƴƎ ƴŀǘǳǊŜΩ of the Learning 

Exchange programme. Obviously the availability of more funds means more resources and is most 

welcome. However, 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. The Learning Exchange programme has a bottom-up 

developmental approach, as opposed to the top-down bureaucratic developmental approach.  

Further, the original cluster prototype initiated and matured by OtagoNet included membership 

contributions as a key part of cluster financial self-reliability. 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 MOE has provided funding to support the development of clusters in major areas 

such as ICT infrastructure, teacher capability and e-principal capability building, ICTPD cluster 

funding, a VLN brokerage website and ASNet as a technical helpdesk. Therefore, within the existing 

context of the Learning Exchange, self-funding 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 cluster called NetNZ. In their Statement of Intent, 

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

ƻǊƎŀƴƛǎŀǘƛƻƴŀƭ ǎǘǊǳŎǘǳǊŜΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜΥ άŦƛƴƛǘŜ ŎŀǇŀŎƛǘȅΣ inefficient use of resourcing, an inflexibility 

ǘƻ ƛƴƴƻǾŀǘŜ ŀƴŘ ǊŜǎǇƻƴŘ ǘƻ ŜƳŜǊƎƛƴƎ ƴŜŜŘǎ ŀƴŘ ŘŜƳŀƴŘǎΣ ŀƴŘ ŀ ƭŀŎƪ ƻŦ ǊŜǎƻǳǊŎƛƴƎέΦ ¢ƘƻǎŜ 

observations and experiences needed to be explored and recognised.  

A lack of the required level of support for cluster coordinators was another key issue raised by Lai 

and Pratt (2004). Due to that, a lack of time and a lack of professional development impinged on the  

effectiveƴŜǎǎ ƻŦ ǘƘŜ ŎƻƻǊŘƛƴŀǘƻǊΩǎ ǊƻƭŜ ƛƴ ŎƭǳǎǘŜǊǎ ŀƴŘ ƛƴ ƳŜƳōŜǊ ǎŎƘƻƻƭǎ (Lai & Pratt, 2004). More 

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

principals) but also for teachers and 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 teacher-student trust in the virtual environment (Davis et al., 2007). On the other hand, 
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students also need extra support to cope with the changing class environments when in a single day 

students experience both virtual and face-to-face 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 inflexible boundaries of the traditional 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 face-to-face system or the transformation process from 

the old to a new system of teaching and learning requires restructuring of the school concept and 

adaptive leadership, strategies and approaches (Davis, Eickelmann, & Zaka, 2013). Such integration 

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

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

2.6 Cluster Self-Sustainability 

Given the self-reliant nature of the programme, self-sustainability 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 co-opetitive and collabetitive concepts in the 

cluster theory are enormous, self-sustainability on the other hand remains a great challenge for the 

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

Exchange are self-driven initiatives from grass-roots level communities. Because of their self-

ƻǊƎŀƴƛǎŀǘƛƻƴΣ ΨǎŜƭŦ-sǳǎǘŀƛƴŀōƛƭƛǘȅΩ Ƙŀǎ ōŜŜƴ ŀ ƪŜȅ ƛƴƎǊŜŘƛŜƴǘ ƻŦ ǘƘŜ [ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜ ŎƭǳǎǘŜǊ 

ǇƘƛƭƻǎƻǇƘȅΦ ¢Ƙǳǎ ŎƭǳǎǘŜǊ ƳŜƳōŜǊǎΩ ŦƛƴŀƴŎƛŀƭ ŎƻƴǘǊƛōǳǘƛƻƴǎ ƘŀǾŜ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǊƻƭŜ ƛƴ ǘƘŜ ƳƻŘŜƭ ǊŀǘƘŜǊ 

than being dependent upon external sources of funds. This means school leaders from the local 

ŎƻƳƳǳƴƛǘƛŜǎ ŀǊŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜƛǊ ŎƭǳǎǘŜǊΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƎǊƻǿǘƘΦ  

IƻǿŜǾŜǊΣ ōŀǎŜŘ ƻƴ ǘƘŜ ƎǊƻǳƴŘ ǊŜŀƭƛǘȅΣ ŎƭǳǎǘŜǊǎ ƛƴ ǘƘŜ [ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜ ƘŀǾŜ άŜȄǇŜǊƛŜƴŎŜŘ ǾŀǊȅƛƴƎ 

ŘŜƎǊŜŜǎ ƻŦ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŀǎ ǘƘŜȅ ƘŀǾŜ ŜǾƻƭǾŜŘΧώŀǎ ŀ ǊŜǎǳƭǘϐ ǎƻƳŜ Ŏƭǳǎǘers have found a degree of 

ǎǳǎǘŀƛƴŀōƛƭƛǘȅΣ ƻǘƘŜǊǎ ƘŀǾŜΣ ƻǾŜǊ ǘƛƳŜΣ ŘƛƳƛƴƛǎƘŜŘέ (NetNZ, 2013, p. 2). That challenge provided an 

ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǎǘǳŘȅ ǘƘŜ ŎƭǳǎǘŜǊ ŀƴŘ ǘƘŜ [ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƛŘŜƴǘƛŦȅ ǘƘŜ 

supporting and inhibiting factors for making sustainable development.    

From a general perspective, Kuah (2002, p. 221) considers that co-location of organisations is not 

sufficient to indicate clustering strategy when the clustering benefits, such ŀǎ άƛƴƴƻǾŀǘƛƻƴΣ 

ǇǊƻŘǳŎǘƛǾƛǘȅΣ ƎǊƻǿǘƘ ƻǊ ƻǘƘŜǊ ǎǳǇŜǊƛƻǊ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ Ŏŀƴƴƻǘ ōŜ ǎƘƻǿƴ ƻǊ ŘŜǎŎǊƛōŜŘέΦ Lƴ ƻǘƘŜǊ 

ǿƻǊŘǎΣ ƳŜƳōŜǊǎΩ ŎƻƳƳƛǘƳŜƴǘǎ ƛƴ ǘŜǊƳǎ ƻŦ ŦƛƴŀƴŎŜΣ ǘƛƳŜΣ ƘǳƳŀƴ ŀƴŘ ƻǘƘŜǊ ǊŜǎƻǳǊŎŜǎ ŘŜǇŜƴŘǎ ǳǇƻƴ 
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the values in terms of increased innovation, productivity, 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 re-establishing the clusters as a multi-stakeholder cooperative, allowing the 

ŎƭǳǎǘŜǊ ǘƻ ōŜƴŜŦƛǘ ŦǊƻƳ ǘƘŜ ŜŎƻƴƻƳƛŜǎ ƻŦ ǎŎŀƭŜΦ ¢Ƙƛǎ ŘŜǾŜƭƻǇƳŜƴǘ ǊŜŀŦŦƛǊƳǎ tƻǊǘŜǊΩǎ όмффуύ ǎǘŀƴŎŜ 

regarding clustering that allows each member to benefit as if it was bigger. In other words, the size 

of a cluster matters for its self-sustainability. What the minimum number of members for making a 

self-sustaining cluster in a Learning Exchange would be was one of the questions that remained 

unanswered.  In addition, these are only a few of the possible challenges inhibiting the development 

of the self-sustainability 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 little 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, 2008; Walsh-Pasco, 2004), or the studies were from management staff members 

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

with respect to schools in general (Douglas, 2007). In some cases, the studies were conducted for 

ǘƘŜ aƛƴƛǎǘǊȅΣ Ƴŀƛƴƭȅ ǊŜǇƻǊǘƛƴƎ ΨǎǳŎŎŜǎǎ ǎǘƻǊƛŜǎΩΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ǎǘǳŘƛŜǎ ǿŜǊŜ ƭƛƳƛǘŜŘ ŀƴŘ ƴƻǘ 

comprehensive as they only covered some aspects. Therefore, a knowledge gap existed, particularly 

regarding the sustainable development of the clusters.  

So far, studies such as Bolstad and Lin (2009) ǊŜǇƻǊǘ ŀōƻǳǘ ǘƘŜ [ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜ ǎǘǳŘŜƴǘǎΩ 

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 hindering clusters. 

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 reasons for the 

problem.  

These are a few studies conducted about tƘŜ Ψ±[bΩΦ ¢ƘŜǎŜ ǎǘǳŘƛŜǎ ƴŜƛǘƘŜǊ ǎǇŜŎƛŦƛŎŀƭƭȅ ŀŘŘǊŜǎǎŜŘ ǘƘŜ 

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 comprehensive study using 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 of self-sustainable clusters. Therefore, a comprehensive 

study was required not only 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 sustainable 

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 and self-organised groups of K-12 schools in 

particular.  

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

the following three research questions:  

¶ RQ1: How was the Learning Exchange programme developed in New Zealand? 

¶ RQ2: How was the programme utilised in some of the school clusters in New Zealand? 

¶ RQ3: What were the factors that facilitated or inhibited the self-sustainable development of 

the Learning Exchange clusters in New Zealand? 

The study selected four school clusters for data collection and used each of the clusters as a unit of 

analysis. Based on input from research participants, the Findings Chapter reports the initiation and 

growth of four clusters and subsequently the development of the Learning Exchange programme in 

New Zealand. Hence, the chapter answers the first and second research questions.  

At the end of the Findings Chapter, Table 5.4 provides a detailed summary of the four clusterǎΩ 

findings. The Table lists the supporting and inhibiting factors identified with regard to each of the 

clusters, thereby addressing the third research question.    

 The Analysis Chapter interprets the outcome of the Findings Chapter to describe the development 

of a self-sustaining Learning Exchange cluster. The Discussion Chapter further 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 has evolved 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 technologies and 

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 education in New 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 governments 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 in all aspects of schools for supplementing 

existing teaching and learning processes. More recently, with the learner-centred educational 

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

programme belongs to one of the transforming phase approaches.   

The review described the Learning Exchange as computer-supported collaborative learning in which 

the learning happens through group interactions between participants during problem-solving tasks, 

thereby teachers and course material 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 cluster programme of 

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 programme self-organised by the regional 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 the programmes 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 the governments, some are private initiatives by 

independent schools. Similarly, some programmes are fully virtual schools, some combine face-to-

face classes with online instances and some, such as the Learning Exchange, provide online classes in 

schools where face-to-face education is the main approach. Therefore, identifying commonalities 

between various programmes would be very challenging. This was 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 barriers to the development of computer-

mediated online distance education in general. The issues were related to organisational culture, 

management support, integration and transformation processes, resourcing, 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 challenge of self-sustainability of school clusters. Therefore, this study 

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

3.1 Introduction 

After considering a number of theories, Actor Network Theory (ANT) 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 next section defines ANT and discusses its key principles of 

heterogeneity and symmetric approach. The sociology of Translation section explains the Translation 

process, including its four phases. The section discussing key ANT principles clarifies some of the 

basic concepts underpinning the theory. The criticism of ANT highlights some 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 study. In particular, the 

section reinstates the limited use of ANT, adopting ANT as a lens instead of a method in this 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 the discussion 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 translation can be defined as the study of heterogeneous networks made of 

both human and non-human elements. According to the theory, human society can be considered as 

a patterned network of heterogeneous elements where all the elements ς humans and non-humans 

ς have the agency attribute or ability to act or be acted upon (Callon, 1986; Latour, 1986; Law, 

1992). The definition indicates a number of key principles underpinning the theory. First, actor-

networks consist of both human and nonhuman elements. The range of non-human 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, concepts, symbols 

and so on. 

Second, in addition to their inclusion, non-humans participate in the making and derailing of a social 

phenomenon or a network. In other words, non-humans have agency attributes which mean they 

can act or be acted upon (Law, 1992). Because of the agency attributes and the inclusion of non-

ƘǳƳŀƴ ŜƭŜƳŜƴǘǎΣ ǘƘŜ ǿƻǊŘ ΨŀŎǘŀƴǘΩ ƛǎ ǇǊŜŦŜǊŀōƭȅ ǳǎŜŘ ƛƴǎǘŜŀŘ ƻŦ ǘƘŜ ǿƻǊŘ ΨŀŎǘƻǊΩ ǘƻ ǊŜǇǊŜǎŜƴǘ ōƻǘƘ 

the categories of the elements. According to Latour (1990, p. 67)Σ ά!ƴ ŀŎǘŀƴǘ Ŏŀƴ ƭƛǘŜǊŀƭƭȅ ōŜ ŀƴȅǘƘƛƴƎ 

ǇǊƻǾƛŘŜŘ ƛǘ ƛǎ ƎǊŀƴǘŜŘ ǘƻ ōŜ ǘƘŜ ǎƻǳǊŎŜ ƻŦ ŀƴ ŀŎǘƛƻƴέΦ ¢ƘŜ ŘŜōŀǘŜ ƻŦ ΨŀŎǘŀƴǘƛŀƭƛǘȅΩ ƛǎ ŘƛǎŎǳǎǎŜŘ ƭŀǘŜǊ ōȅ 

a comparison of the 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 socio- or techno-centric approach. Instead, the theory proposes a socio-technical 

approach (Cordella & Shaikh, 2003). As recommended by Tatnall and Gilding (1999), a socio-

technical approach is much needed in situations where 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 

other effeŎǘǎΣ ǎǳŎƘ ŀǎ άƛŘŜŀǎΣ ƛŘŜƴǘƛǘƛŜǎΣ ǊǳƭŜǎΣ ǊƻǳǘƛƴŜǎΣ ǇƻƭƛŎƛŜǎΣ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ǊŜŦƻǊƳǎέ (Fenwick 

& 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 objective of understanding how these elements come together and 

manage to stay together (Law, 1992). The ANT process of Translation  ƻŦŦŜǊǎ ŀ ΨǇǊƻƎǊŀƳƳŜ ƻŦ ŀŎǘƛƻƴΩ 

for studying the assemblage of the heterogeneous elements and identifying the relationships that 

comprise the network (Andrade & Urquhart, 2010; Cordella & Shaikh, 2003). The following sections 

discuss the above tenets including their associated principles further.     

3.2.1 Heterogeneity     

The concept of the network is fundamental in ANT. Murdoch (1998, p. 359) explains that in social 

ǎŎƛŜƴŎŜǎΣ ǘƘŜ ǘŜǊƳ ƴŜǘǿƻǊƪ ƛǎ ŎƻƳƳƻƴƭȅ ǳǘƛƭƛǎŜŘ ǘƻ άŘŜǎŎǊƛōŜ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ǊŜƭŀǘƛƻƴǎΣ ŜŎƻƴƻƳƛŎ 

ŦƻǊƳǎΣ ǇƻƭƛǘƛŎŀƭ ǎǘǊǳŎǘǳǊŜǎ ŀƴŘ ǎƻŎƛŀƭ ǇǊƻŎŜǎǎŜǎέΦ IƻǿŜǾŜǊΣ !b¢ ƎǊƻǳǇǎ ǘƘŜǎŜ ƴŜǘǿƻǊƪǎ ǘƻƎŜǘƘŜǊ ŀƴŘ 

refers to them as a heterogeneous network. A heterogeneous network means the assemblage of a 

Ƙƻǎǘ ƻŦ ŘƛǎǎƛƳƛƭŀǊ άŜƭŜƳŜƴǘǎ ǘƘŀǘ ǿŜ ǘŜƴŘ ǘƻ ƭŀōŜƭ ǘŜŎƘƴƛŎŀƭΣ ǎƻŎƛŀƭΣ ƴŀǘǳǊŀƭΣ ǇƻƭƛǘƛŎŀƭ ŀƴŘ ǎƻ ƻƴέ 

(Murdoch, 1998, p. 360). Thus, ANT proponents believe in societies, where all the materials ς be 

they human or non-human ς associate in networks, rejecting any claim that social relations can be 

independent of the material and natural world (Callon, 1986; Whittle & Spicer, 2008). Therefore, 

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 continuous interaction and exist in the form of heterogeneous networks (Andrade & Urquhart, 

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

series of actions. It 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 granted (Latour, 1994).  
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Since these elements perform their tasks routinely and appear to have disappeared from our 

networks, theȅ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ΨōƭŀŎƪ-ōƻȄΩΦ ¢ƘŜ ǘŜǊƳ ōƭŀŎƪ-box means a device or system that 

performs certain valuable functions, and for convenience anything that goes on inside such black 

boxes does not need to be understood (Winner, 1993). The process by which these actors are black-

boxed and linked to other networks to create a larger actor-network is called Simplification and the 

effect is called Punctualisation (Cressman, 2009).   

3.2.2 Symmetric approach  

While heterogeneity emphasises the inclusion of a host of elements, the symmetric approach means 

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

ƻǘƘŜǊ ǿƻǊŘǎΣ ŘŜŎƭŀǊƛƴƎ ōƻǘƘ ǘƘŜ ƘǳƳŀƴ ŀƴŘ ƴƻƴƘǳƳŀƴ ŜƭŜƳŜƴǘǎ ŀǎ ΨŀŎǘŀƴǘǎΩ ƛǎ ŀ ǎȅƳƳŜǘǊƛŎ 

approach since the declaration views the power of both as equally (un)certain, (un)ambiguous and 

(in)disputable (Whittle & Spicer, 2008). Similarly, the theory views all actants in a heterogeneous 

network as having equal roles in the (de)formation as well as (de)stabilisation of the networks 

(Latour, 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 attributes (Whittle & Spicer, 2008).  

The Information Systems literature shows that two extreme approaches have been taken to 

researching implementation of information technology and technological innovations  (Andrade & 

Urquhart, 2010; Tatnall & Gilding, 1999). The techno-centric approach considers IT as the enabler 

ŀƴŘ ǇǊƛƳŀǊȅ ŦƻŎǳǎΣ ǿƘƛƭŜ ǳǎŜǊǎ ŀǊŜ ǘǊŜŀǘŜŘ ŀǎ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ŦƻŎǳǎ ƻǊ ǘƘŜ ΨǎƻŎƛŀƭ ŎƻƴǘŜȄǘΩ ό/ŀǊǊƻƭƭΣ 

Richardson, & Whelan, 2012). Carroll et al. (2012, p. 52) assume that the techno-centric approach 

ǿŀǎ ōŀǎŜŘ ƻƴ ǘƘŜ ōŜƭƛŜŦ ǘƘŀǘ άǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘŜŎƘƴƻƭƻƎȅ Ŧƻƭƭƻǿǎ ƛǘǎ ƻǿƴ ƭƻƎƛŎ ŀƴŘ ǇŀǘǘŜǊƴǎ ƻŦ ǳǎŀƎŜέ 

(p. 52) and thus considers IT the main factor behind a successful event ς a philosophy of 

Technological Determinism. On the other hand, the socio-centric approach was supported by the 

social construction of technology (SCOT), a philosophy that suggests that society develops a 

technology and the role of technology is determined by society (Tatnall & Gilding, 1999). Therefore, 

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

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

ground ς a socio-technical approach ς in which both the technological and social can co-exist and 

augment each other. Tatnall and Gilding (1999) ǊŜŎƻƎƴƛǎŜ ǘƘŀǘ !b¢Ωǎ ǎȅƳƳŜǘǊƛŎ ŀǇǇǊƻŀŎƘ άŘŜŀƭǎ 

with the social-technical divide by denying that purely technical or purely social relations are 

ǇƻǎǎƛōƭŜέ όǇΦ фртύΦ  
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To support its pluralistic socio-technical stance, ANT is based on three key tenets: agnosticism, 

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

both the human and non-human actants in a project (Tatnall & Gilding, 1999). The principle of 

agnosticism clearly rejects any superiority assumption regarding any actant engaged in a network. 

However, ANT makes a distinction between micro- and macro-ŀŎǘŀƴǘǎ ǇǳǊŜƭȅ ōŀǎŜŘ ƻƴ ǘƘŜ ŀŎǘŀƴǘΩǎ 

άǇŜǊŦƻǊƳŀǘƛǾŜ ŜŦŦŜŎǘέ ƛƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜƛǊ ƴŜǘǿƻǊƪ (Law, 2009, p. 8). (Micro and macro-

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 

(Carroll et al., 2012)Φ DŜƴŜǊŀƭƛǎŜŘ ǎȅƳƳŜǘǊȅ ƛǎ ƛƳǇƻǊǘŀƴǘ ŀǎ ƛǘ ŜƳǇƘŀǎƛǎŜǎ άǘƘŜ ŎƻƳƳƛǘƳŜƴǘ ǘƻ 

ŜȄǇƭŀƛƴ ŎƻƴŦƭƛŎǘƛƴƎ ǾƛŜǿǇƻƛƴǘǎ ƛƴ ǘƘŜ ǎŀƳŜ ǘŜǊƳǎέ (Callon, 1986, p. 196). The principle of free 

association suggests the abandonment of all a priori distinctions and dichotomies between actants, 

whether natural, social, political or technical (Callon, 1986).  

Although the theory has been mainly used for reporting the findings of this study, the discussion 

here also indicates the methodological approaches that the theory offers to researchers. Specifically, 

the principles of heterogeneity clearly suggest dealing with organisations as heterogeneous 

networks of human and non-human elements. In addition, the socio-technical 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 Translation 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 view the transformation 

process. To explain the concept a number of explanations are quoted here. Latour (1994, p. 32) uses 

ǘƘŜ ǿƻǊŘ ¢Ǌŀƴǎƭŀǘƛƻƴ άǘƻ ƳŜŀƴ ŘƛǎǇƭŀŎŜƳŜƴǘΣ ŘǊƛŦǘΣ ƛƴǾŜƴǘƛƻƴΣ ƳŜŘƛŀǘƛƻƴΣ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ŀ ƭƛƴƪ ǘƘŀǘ 

ŘƛŘ ƴƻǘ ŜȄƛǎǘ ōŜŦƻǊŜ ŀƴŘ ǘƘŀǘ ǘƻ ǎƻƳŜ ŘŜƎǊŜŜ ƳƻŘƛŦƛŜǎέ ŜƭŜƳŜƴǘǎ or agents in a network. In other 

ǿƻǊŘǎΣ ¢Ǌŀƴǎƭŀǘƛƻƴ άǊŜŦŜǊǎ ǘƻ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŎǊŜŀǘƛƴƎ ŀ ǘŜƳǇƻǊŀǊȅ ǎƻŎƛŀƭ ƻǊŘŜǊΣ ƻǊ ǘƘŜ ƳƻǾŜƳŜƴǘ 

ŦǊƻƳ ƻƴŜ ƻǊŘŜǊ ǘƻ ŀƴƻǘƘŜǊΣ ǘƘǊƻǳƎƘ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƻŦ ƛƴǘŜǊŜǎǘǎ ƛƴ ŀ ƴŜǘǿƻǊƪέ (Sarker, 

Sarker, & Sidorova, 2006, p. 54). Callon (1986, p. 215) ǎǳƎƎŜǎǘǎ ǘƘŀǘ ά¢Ǌŀƴǎƭŀǘƛƻƴ ƛǎ ǘƘŜ ƳŜŎƘŀƴism by 

ǿƘƛŎƘ ǘƘŜ ǎƻŎƛŀƭ ŀƴŘ ƴŀǘǳǊŀƭ ǿƻǊƭŘǎ ǇǊƻƎǊŜǎǎƛǾŜƭȅ ǘŀƪŜ ŦƻǊƳέΦ !ŎŎƻǊŘƛƴƎ ǘƻ Law (1992, p. 386):  

[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 able to prevent those 

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 own inclinations, into something that passes as a 

ǇǳƴŎǘǳŀƭƛȊŜŘ ŀŎǘƻǊέΦ 

Translation is better understood by its four phases or moments which can in reality overlap (Callon, 

1986). The four phases are required for stabilising the network (Andrade & Urquhart, 2010). Figure 

3.1 is commonly used to demonstrate the phases. 

 

Figure 3.1 Four phases of Translation 

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

by initial actants or initiators (Callon, 1986). According to Postma (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 problem can be anything that is designated an 

obstacle and hinders movement. If successful, some of the actants represent themselves as being 

ŜǎǎŜƴǘƛŀƭ ƻǊ ƛƴŘƛǎǇŜƴǎŀōƭŜ ŦƻǊ ǎƻƭǾƛƴƎ ǘƘŜ ǇǊƻōƭŜƳ ŀƴŘ ǘƘǳǎ άŜǎǘŀōƭƛǎƘ ǘƘŜƳǎŜƭǾŜǎ ŀǎ ƻōƭƛƎŀǘƻǊȅ 

ǇŀǎǎŀƎŜ Ǉƻƛƴǘǎέ ƻǊ htt (Callon, 1986, p. 202). In other words, all other actants must accept and go 

through them in order to find a solution to their own problems (Postma, 2009). Otherwise, the goal 

of reaching a solution would be unreachable.   

In the Interessement phase, initiators use strategies such as negotiation with other actants to 

ŎƻƴǾƛƴŎŜ ǘƘŜƳ ǘƘŀǘ άǘƘŜ ƛƴǘŜǊŜǎǘǎ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ ƛƴƛǘƛŀǘƻǊόǎύ ŀǊŜ ƛƴ ŦŀŎǘ ǿŜƭƭ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜƛǊ ƻǿƴ 

interests (Mähring et al., 2004, p. 214). The attempt is aimed at validating the problem-solution 

definition and moving to lock allies and concerned entities (Callon, 1986). For convincing and binding 

actants to the description of the problem-solution definition and defined interests, Callon (1986) 

suggests they use and seek help from various devices ς called the devices of Interessement. Wissink 

(2013, p. 5) ǎǳƎƎŜǎǘǎ ǎǘǊŀǘŜƎƛŜǎ ǊŀƴƎƛƴƎ ŦǊƻƳ άƴŜƎƻǘƛŀǘƛƻƴǎΣ ǇƭƻǘǎΣ ŎŀƭŎǳƭŀǘƛƻƴǎΣ ǇŜǊǎǳŀǎƛƻƴǎΣ ōǊƛōŜǊƛŜǎ 

ŀƴŘ ǾƛƻƭŜƴŎŜέ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ LƴǘŜǊŜǎǎŜƳŜƴǘΦ  

After a successful Interessement, the Enrolment phase occurs which refers to the moment of 

organisation and alignment of actants in the newly created network (Sarker et al., 2006). During this 
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phase, key roles are defined in an attempt to organise each actant and thus to establish a solid or 

irreversible network (Andrade & Urquhart, 2010). However, in principle, a stable network still 

remains reversible (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 definitions, which is known as betrayal (Sarker et al., 

2006). In addition to the irreversibility, inscription or recorded commitments and agreements is 

another strategy for restricting betrayal or protecting certain interests (Sarker et al., 2006). Some 

examples of inscriptions include Memoranda of Understanding and organisational hierarchies or 

shared memory such as software manuals, computer programs, and procedures.     

[ŀǎǘƭȅΣ άaƻōƛƭƛǎŀǘƛƻƴ ǊŜŦŜǊǎ ǘƻ ǎǘŀōƛƭƛǎŀǘƛƻƴ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪέ (Postma, 2009, p. 139). In this phase, 

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

ŀƎǊŜŜƳŜƴǘǎ ŀƴŘ ǎŀŦŜƎǳŀǊŘ ǘƘŜ ƛƴƛǘƛŀǘƻǊǎΩ ƻǊ ƴŜǘǿƻǊƪΩǎ ƛƴǘŜǊŜǎǘǎ (Mähring et al., 2004). According to 

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

spokespeople representing other actants not directly 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, 196) ǊƛƎƘǘŦǳƭƭȅ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ άǘǊŀƴǎƭŀǘƛƻƴ ƛǎ ŀ ǇǊƻŎŜǎǎΣ ƴŜǾŜǊ ŀ ŎƻƳǇƭŜǘŜŘ 

ŀŎŎƻƳǇƭƛǎƘƳŜƴǘΣ ŀƴŘ ƛǘ ƳŀȅΧŦŀƛƭέΦ CǳǊǘƘŜǊΣ ǘƘŜ ŦƻǳǊ ǇƘŀǎŜǎ ŀǊŜ άƳƻǊŜ ŦƭǳƛŘ ŀƴŘ ƛƴǘŜǊǊŜƭŀǘŜŘέ ŀƴŘ 

άǘƘŜ ƻǊŘŜǊ ƻŦ ǘƘƛƴƎǎ ƛǎ ŎǊŜŀǘŜŘ ŀƴŘ ƳŀƛƴǘŀƛƴŜŘ ǘƘǊƻǳƎƘ ώŀŎǘŀƴǘǎϥϐ ǎǘǊŀǘŜƎƛŎ ŜŦŦƻǊǘǎ ǘƻ ƴŜƎƻǘƛŀǘŜ ŀƴŘ 

ƳŀƴƻŜǳǾǊŜ ƻƴŜ ŀƴƻǘƘŜǊ ƛƴǘƻ ƴŜǘǿƻǊƪǎέ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ ŀōƻǾŜ ǎƛƳǇƭƛŦƛŜŘ ŘŜǎŎǊƛǇǘƛƻƴǎ (Mähring et 

al., 2004, p. 214). 

However, Calas and Smircich (1999) and a large number of studies noticed and indicated a shift of 

focus among ANT scholars, particularly with respect to the description of Translation. Calas and 

Smircich (1999) noted that scholars of early actor-network studies were mainly interested in 

understanding the making of a centralised network through Translation. Alcadipani 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-

ŎŜƴǘǊŀƭƛǎŜŘ ŀǎ ǿŜƭƭΦ ¢ƘŜ ŎƘŀƴƎŜ ƻŦ ŦƻŎǳǎ ƛǎ ŎƻƳƳƻƴƭȅ ƪƴƻǿƴ ŀǎ ǘƘŜ Ψ!ŎǘƻǊ-Network ThŜƻǊȅ ŀƴŘ !ŦǘŜǊΩ 

ƻǊ ΨŀŦǘŜǊ !b¢Ω (Alcadipani & Hassard, 2010). The change was due to the fact and the critique that 

actants are engaging in continuous 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 nature rather 

than stable structures (Rieger, 2008)Φ .ŀǎŜŘ ƻƴ ǘƘŜ ǊŜǾƛǎŜŘ ƻǊ ΨŀŦǘŜǊ !b¢Ω ǇŜǊǎǇŜŎǘƛǾŜΣ ƴŜǘǿƻǊƪǎ are 

processes or achievements, rather than stable relations or static structures (Calas & Smircich, 1999). 

Therefore, according to Moser and Law (2006), much of the earlier ANT work was managerialist and 

ƻǇǘƛƳƛǎǘƛŎ ƛƴ ǘƻƴŜΤ ƘƻǿŜǾŜǊΣ ǿƻǊƪǎ ƛƴ ǘƘŜ άŀŦǘŜǊ !b¢έ ǇŜǊƛƻŘ ƘŀǾŜ ƳŀƴŀƎŜŘ ǘƻ ǊŀƛǎŜ ŘƻǳōǘΦ ¢ƘŜ 

change of perspective reflects the flexibility of the theory regarding the study of the nature of 

networks. Therefore, the flexibility allows 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 concepts but also 

demonstrates the depth that has been developed over the years.  

Simplification and Punctualisation are two concepts that relate to stable networks. Networks 

stabilise if they have gone through the successful Translation process. All the actants and sub 

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 effect of simplification 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 actants represent punctualised elements that have gone through the 

ǇǊƻŎŜǎǎ ƻŦ ǎƛƳǇƭƛŦƛŎŀǘƛƻƴΦ ²ƘŜƴ ŜƴǊƻƭƭŜŘ ƛƴǘƻ ŀƴƻǘƘŜǊ ƴŜǘǿƻǊƪΣ ΨǇǳƴŎǘǳŀƭ ŀŎǘŀƴǘǎΩ ǊŜǇǊƻŘǳŎŜ ǘƘŜ 

same performance.   

Black-box is a term used for the parts of a network that are punctual or perform certain valuable 

functions but for convenience what goes on inside them does not need to be understood (Winner, 

1993). For example what goes on inside a VC system may be interesting for technicians or designers 

in a different actor-network but not for participants in a classroom. Such black-boxes are no longer 

questioned 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. Although the feature makes a device 

irreversible, it is not in principle. In principle, a black-box can be re-opened when required ς called 

reversible black-boxing (Callon, 1991).  

Reversible Black-boxing means a process that deliberately authorises opening of a black-box for any 

reason (Latour, 1994). Indeed, a research study can be denoted as a reversible black-boxing that 

permits a researcher to uncover and identify concealed actor-networks (Andrade & Urquhart, 2010). 
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However, the question, critique, and challenge for researchers are knowing and deciding where and 

when to stop opening black-boxes. The Criticism of ANT section further discusses the debate. 

Intermediary and mediator are two different but relevant terms used in ANT sociology. Intermediary 

ǊŜŦŜǊǎ ǘƻ ŀƴ ŜƭŜƳŜƴǘ ǘƘŀǘ άǘǊŀƴǎǇƻǊǘǎ ƳŜaning or force without transformation: defining its inputs is 

ŜƴƻǳƎƘ ǘƻ ŘŜŦƛƴŜ ƛǘǎ ƻǳǘǇǳǘǎέ (Latour, 2005, p. 30). Therefore, they can 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 use is predicable. On the other hand, mediator is used for 

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

άǘǊŀƴǎŦƻǊƳΣ ǘǊŀƴǎƭŀǘŜΣ ŘƛǎǘƻǊǘΣ ŀƴŘ ƳƻŘƛŦȅ ǘƘŜ ƳŜŀƴƛƴƎ ƻǊ ǘƘŜ ŜƭŜƳŜƴǘǎ ǘƘŜȅ ŀǊŜ ǎǳǇǇƻǎŜŘ ǘƻ ŎŀǊǊȅέ 

(Latour, 2005, p. 39). Therefore, mediators are active participants in a Translation and cannot be 

considered black-boxes. For example, the same computer for a new user works as a mediator as it 

ŎƘŀƴƎŜǎ ǘƘŜ ǳǎŜǊΩǎ ǇŜǊŎŜǇǘƛƻƴǎΣ ƳŜŀƴƛƴƎ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜΦ CǳǊǘƘŜǊΣ ŘǳŜ ǘƻ ǘƘŜ ŎƘŀƴƎŜǎΣ ǘƘŜ 

outcome of the use is unpredictable. Therefore, the nature of mediators and intermediaries can 

change with the changing perspective (Vos, 2014).  

Inscription is a feature that is mainly 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 a VC device or an application in a mobile phone have their use and instructions coded 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 network (González, 

2012). However, from another perspective, Rhodes (2009, p. 5) ǊŜƎŀǊŘǎ ƛƴǎŎǊƛǇǘƛƻƴ ŀǎ άǊŜǇƻǊǘǎΣ 

documents, text, graphics, and videos, and they refer to the way technical artefacts embody 

ǇŀǘǘŜǊƴǎ ƻŦ ǳǎŜέΦ ¢ƘŜ ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ ƛƴǎŎǊƛǇǘƛƻƴ ŘŜŦƛƴŜǎ ǘƘŜ ŘŜƎǊŜŜ ƻŦ ƛǊǊŜǾŜǊǎƛōƛƭƛǘȅ ƻŦ ǎǳŎƘ ŀŎǘŀƴǘǎ 

and the durability or stability of networks (Vos, 2014). Therefore, inscription can be used for 

technical and non-technical elements.  

Actor and Actant are two associated but different terms debated in ANT studies. As discussed above, 

ANT is based on the concept of a heterogeneous network in which both human and non-human 

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 generates 

instances of action (Cordella & Shaikh, 2003; Law, 1992; Postma, 2009). For example, an instance of 

slow Internet speed can disrupt an online class. Similarly, as another example, the Internet and 

computers can be acted upon or be used for strengthening the relationship between students and 

teachers. In these examples, the Internet and computers produce agency attributes only in relation 

ǘƻ ƻǘƘŜǊ ŜƭŜƳŜƴǘǎΦ {ƛƴŎŜ ǘƘŜ ǘŜǊƳ ΨŀŎǘƻǊΩ ƛǎ ǳǎǳŀƭƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƻǊ ǊŜǎŜǊǾŜŘ ŦƻǊ ƘǳƳŀƴǎΣ !b¢ 

suggests using actant for describing both the elements. In doing so, studies can overcome the 
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human connotation of tƘŜ ǿƻǊŘ ΨŀŎǘƻǊΩ ŀƴŘ ǘƘŜǊŜōȅ ŀōƛŘŜ ōȅ ǘƘŜ ΨƎŜƴŜǊŀƭ ǎȅƳƳŜǘǊƛŎΩ ŀǇǇǊƻŀŎƘ 

while dealing with a variety of elements (Luoma-aho & Paloviita, 2010). This study also adopts a 

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

The concept of micro- and macro-actants relates to the principle of agnosticism ς rejecting any 

presupposed distinction or superiority assumptions between actants. However, a distinction exists 

between actants engaged in a network through the concepts of micro- and macro-actants, which is 

ǇǳǊŜƭȅ ōŀǎŜŘ ƻƴ ǘƘŜ ŀŎǘŀƴǘΩǎ άǇŜǊŦƻǊƳŀǘƛǾŜ ŜŦŦŜŎǘέ ƛƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜƛǊ ƴŜǘǿƻǊƪ (Law, 2009, 

p. 8). In other words, ANT rejects inferential distinction and dichotomies but accepts that the 

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

ǘƘŜƛǊ ƴŜǘǿƻǊƪΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ άŀǎǎŜƳōƭŜ ŀƴŘ ƪŜŜǇ ǘƻƎŜǘƘŜǊ ŀƴ ŀǎǎƻŎƛŀǘƛƻƴ ƻŦ ƳƛŎǊƻ 

ŀŎǘŀƴǘǎέ ƛǎ ǿƘŀǘ ƳŀƪŜǎ ŀƴ ŀŎǘŀƴǘ ǊŜƳŀƛƴ ŀ ƳŀŎǊƻ-actant (Vos, 2014, p. 55). Thereby, the difference 

is subject to empirical evidence rather than a priori determination.      

3.2.5 Criticism of ANT and possible answers  

Because of its ontology, ANT has received a number of criticisms. McLean and Hassard (2004) 

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

¶ the inclusion and exclusion of actors;  

¶ the treatment of humans and non-humans;  

¶ the nature of privileging and status;  

¶ the handling of agency and structure; and,  

¶ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǇƻƭƛǘƛŎǎ ŀƴŘ ǇƻǿŜǊ ƛƴ ΨƘŜǘŜǊƻƎŜƴŜƻǳǎ ŜƴƎƛƴŜŜǊƛƴƎΩ (McLean & Hassard, 2004, p. 

493).  

The issue of inclusion and exclusion was raised in the reversible black-box section above. The 

criticism is because the theory sees everything as networks, the boundaries where one network 

starts and another ends and where they overlap are not discrete (McLean & Hassard, 2004). 

Therefore, the challenge for an ANT researcher or a network observer is knowing and deciding what 

to include and what to exclude (McLean & Hassard, 2004). In that scenario, an ANT researcher needs 

to make decisions about where to start and stop data collection. Bonner and Chiasson (2005) 

recommend that the level of reversible black-boxing deepens until no new controversies emerge. 

Cresswell, Worth and Sheikh (2010) and McLean and Hassard (2004) suggest that the primary focus 

should be on answering the research question and making rigorous and pragmatic decisions about 

data collection boundaries. Vos (2014) and 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 the question of where to stop basically remains at the discretion of the 

researcher. An explanation of the strategy used for establishing the boundaries for ANT in this study 

will be discussed in the Methodology Chapter.    

The two criticisms ς treatment of elements and the nature of privilege ς are combined here. The two 

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

represent non-humans. The symmetric treatment of humans and non-humans has received most of 

the criticism, particularly from sociologists. Amsterdamska (1990) ƛƴ ǘƘŜ ǊŜǾƛŜǿ ƻŦ [ŀǘƻǳǊΩǎ ōƻƻƪΣ 

Science in Action, argued:  

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 used to be called the knowing subject and the various objects 
of scientific inquiry; between science as a body of knowledge and science as the collective practice of 
ŀ ƎǊƻǳǇΤ ŀƴŘΣ ƻŦ ŎƻǳǊǎŜΣ ōŜǘǿŜŜƴ ǎŎƛŜƴŎŜ ŀƴŘ ƛǘǎ ŎƻƴǘŜȄǘέ όǇΦ пффύΦ  

According to Whittle and Spicer (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 hand, McLean and Hassard (2004) describe the issue by explaining that, in order to include 

non-human elements, ANT proposes humans to represent the non-humans. For example, ANT 

suggests IT technicians represent IT artefacts. Therefore, the theory appears to heavily rely on the 

human subject being centred, with little room for non-humans. McLean and Hassard (2004) 

ōƻǊǊƻǿŜŘ ǘƘŜ ǇƘǊŀǎŜ ΨǊŀŘƛŎŀƭ ŦƻǊƳ ƻŦ ǎȅƳƳŜǘǊȅΩ ǘƻ ŜȄǇƭŀƛƴ ǘƘŜ ŎǊƛǘƛŎƛǎƳΦ IƻǿŜǾŜǊΣ [ŀǿ όмффнύ 

ŜȄǇƭŀƛƴǎ ǘƘŀǘ ǘƘŜ ǘƘŜƻǊȅΩǎ ǎȅƳƳŜǘǊƛŎŀƭ ŀǇǇǊƻŀŎƘ ƛǎ not about the centres of power or order between 

human and non-human; 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 merely be a set of black-boxed, micro-actants. In the case of disconnected or slow Internet, 

the major effect is produced by disrupting the whole class and the micro-actants suddenly become 

the centre of attention. Therefore, as noted by Elbanna (2009, p. 408)Σ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƻǊ άōƻǳƴŘŀǊȅ 

is an isǎǳŜ ƻŦ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǊŀǘƘŜǊ ǘƘŀƴ ŀ ǎǘŀǊǘƛƴƎ ǇƻƛƴǘέΦ 

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 versa ς a debate of Structuration Theory. 

According to McLean and Hassard (2004, p. 507) ǘƘŜ ŀǊƎǳƳŜƴǘ ŀōƻǳǘ ǘƘŜ ƭƻŎŀƭ ǾǎΦ Ǝƭƻōŀƭ άǊŜƭŀǘŜǎ ǘƻ 

the claim that while ANT addresses the local, contingent and processual, it fails to attend to broader 

social ǎǘǊǳŎǘǳǊŜǎ ǘƘŀǘ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ƭƻŎŀƭέΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ ŎǊƛǘƛŎƛǎƳ ƛǎ ǘƘŀǘ !b¢ ǿƛǘƘ ƛǘǎ ƎŜƴŜǊŀƭ 

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 concentrates too heavily on the contribution 

of micro-level elements or local contingencies to the production of society. However, 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 of technology but also in granting them the 

agency attribute. That is because the difference between macro- and micro-social elements is due to 

ǘƘŜƛǊ άƛƴǘŜǊŀŎǘƛƻƴŀƭ ŜŦŦŜŎǘǎ ǊŀǘƘŜǊ ǘƘŀƴ ǇǊƛƳƛǘƛǾŜ ŎŀǳǎŜǎέ (Law, 1992, p. 389). Similarly, Latour (1991, 

p. 116) ǊŜǎǇƻƴŘŜŘ ǘƻ ǘƘŜ ŘŜōŀǘŜ ƻŦ ƭƻŎŀƭ ǾǎΦ Ǝƭƻōŀƭ ōȅ ǎǳƎƎŜǎǘƛƴƎ ǘƘŀǘ άƳŀŎǊƻ-structure of society is 

made of the same stuff as the micro-ǎǘǊǳŎǘǳǊŜέΤ ǘƘŜ ŎƘŀƴƎŜ ƻŦ ǎŎŀƭŜ ŦǊƻƳ ƳƛŎǊƻ ǘƻ ƳŀŎǊƻ ŀƴŘ ƳŀŎǊƻ 

to micro is basically induced by the actants themselves; and thus that change should be the focus, 

ƴƻǘ ǘƘŜ ŀ ǇǊƛƻǊƛ ŀǎǎǳƳǇǘƛƻƴǎ ŀƴŘ ƛƴŦƭǳŜƴŎŜǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǊŜŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ΨŀŎǘŀƴǘƛŀƭ ǊƻƭŜǎΩ ǎƘƻǳƭŘ 

be a subject of empirical evidence rather than presupposed determination (Elbanna, 2009). 

Lastly, the criticism is that ANT fails to deal with moral and political issues with the inclusion of 

technology in the network (McLean & Hassard, 2004). Elbanna (2009) noted that the moral 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 concern (Latour, 1991).  

Regarding the lack of a political dimension, Vos (2014) and other studies noted that more recently 

published ANT literature, particularly the articles in ANT and After have responded to this omission. 

The literature addresses the criticisms by establishing that ANT has offered an analytical lens to 

navigate the different layers of society without being concerned whether the actant is macro or 

micro, or local or social (Vos, 2014). Similarly, Alcadipani and Hassard (2010) summarised that with 

the new perceptive of de-naturalisation and the affordance of a reflexive approach, the ANT 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 the US, the UK and many other 

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

this study restricts the criticism. The cluster concept has been used as a policy tool by the MOE in the 

socio-economic context and for gaining competitive advantage for the New Zealand Government.  

Studying the clustering strategy as the DƻǾŜǊƴƳŜƴǘΩǎ ǇƻƭƛŎȅ ǘƻƻƭ ŀƴŘ ŜȄŀƳƛƴƛƴƎ ǘƘŜ advantage of the 

tool for the rural population of New Zealand provides a practical example showing that ANT can 

cover the political dimension of 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 reporting of thŜ ŦƛƴŘƛƴƎǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŀŎǘŀƴǘǎΩ 

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 school clǳǎǘŜǊǎ ŀƴŘ ǘƘŜ [ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜΦ !b¢Ωǎ ǇǊƛƴŎƛǇƭŜ ƻŦ ƘŜǘŜǊƻƎŜƴŜƛǘȅ 

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 networks ς the Learning Exchange clusters. In addition, as claimed by Hanseth et 

al. (2004), ANT helped the researcher to un-box underlying actants and their associations which had 

remained unnoticed and were taken for granted. 

Second, the adoption was also because this study is not focusing on a particular element or aspect, 

ǎǳŎƘ ŀǎ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƻǊ ǘƘŜ ǊƻƭŜ ƻŦ L¢ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ŎƭǳǎǘŜǊΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ 

study has no prior 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 a socio-technical middle 

ground guided how to approach various aspects of this study without any preference (The 

Methodology Chapter has discussed this point).  

The third key rationale was the research questions. Law (2009) justifies that ANT is an approach, not 

ŀ ǘƘŜƻǊȅΣ ōŜŎŀǳǎŜ ŀ ǘƘŜƻǊȅ ǳǎǳŀƭƭȅ Ψexplains ǿƘȅΩ ǎƻƳŜǘƘƛƴƎ ƘŀǇǇŜƴǎΣ ǿƘŜǊŜŀǎ !b¢ Ψdescribes ƘƻǿΩ 

things relate or do not relate. Precisely, this research utilised the process of Translation in the 

CƛƴŘƛƴƎǎ /ƘŀǇǘŜǊ ǘƻ ΨǘŜƭƭ ǎǘƻǊƛŜǎ ŀōƻǳǘ ƘƻǿΩ ǎƻƳŜ ƻŦ ǘƘŜ ŎƭǳǎǘŜǊǎ ƳŀƴŀƎŜŘ ǘƻ ŘŜǾŜƭƻǇ ŀƴŘ ōŜŎƻƳŜ 

self-sustaining and how some of the clusters did not.  

Fourth, the affordance of ANT allows researchers to adopt the theory as a research method with its 

own philosophical paradigm or to employ the theory as a theoretical lens in conjunction with other 

research paradigms, in particular the interpretive paradigm. Since this study was interested in socio-

material constructivism within an interpretivist paradigm and qualitative methodology, using ANT as 

a theoretical lens was identified as a good fit, facilitating the research paradigm.  

For example, the heterogeneous belief of ANT was appropriate for the role of social and material 

actants in the construction of the Learning Exchange network. Similarly, adopting ANTΩǎ method for 

data collection and an analytical lens and using that with an interpretivist epistemology is although 

debatable not a novel approach (Cordella & Shaikh, 2003). ¢Ƙƛǎ ǎǘǳŘȅ ŀŘƳƛǘǎ ǘƘŜ ΨƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ 

ǘƘŜƻǊŜǘƛŎŀƭ ŦƻǳƴŘŀǘƛƻƴ ƻŦ !b¢Ω ŀƴŘ ŘƻŜǎ ƴƻǘ ƛƴǘŜƴŘ ǘƻ ΨǎǳǇǇǊŜǎǎ !b¢Ωǎ ƻǿƴ ƻƴǘƻƭƻƎȅΩ as emphasised 
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by Cordella and Shaikh (2003). However, this study has taken the opportunity or the flexibility 

permitted by the depth of the ANT philosophy to use the theory in a limited way as a lens and not to 

use it in a holistic fashion and in its radical form.  

In particular, the findings chapter uses the four phases of Translation from ANT to allow ǘƘŜ ΨŀŎǘŀƴǘǎ 

ǘƻ ǎǇŜŀƪΩ ŦƻǊ ǘƘŜƳǎŜƭǾŜǎ ŀƴŘ ŎƻƴǎǘǊǳŎǘ ǘƘŜƛǊ ƴŜǘǿƻǊƪΦ The chapter reports in detail the input from 

the research actants only; the actants construct the four Learning Exchange clusters or networks 

ǿƛǘƘƻǳǘ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻǊ any evidence from the literature. Therefore the reality 

basically emerges from the ŀŎǘŀƴǘǎΩ input. Later, in Chapter 6 the findings are interpreted by the 

researcher with barely any reference from ANT. Therefore, the use of ANT remains appropriate for 

the research methodology.   

Fifth, none of the above criticisms had raised any significant issue or created any discrepancy with 

any part of this research. In fact, the inclusion of non-humans basically left the options open for 

identifying the supporting and inhibiting factors that might relate to human or non-human actants. 

Similarly, the concepts of macro- and micro-actants did not exist before the data collection. Indeed, 

they not only appeared during 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 stance nor evaluating 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 Acceptance and Use of Technology (UTAUT) are commonly applied to 

ŜȄŀƳƛƴƛƴƎ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ƛƴƴƻǾŀǘƛƻƴǎΣ ǳǎŜǎ ƻŦ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ƛƴŘƛǾƛŘǳŀƭǎΩ ǇŜǊŦƻǊƳŀƴŎŜΦ ¢¢C ƛǎ ŀ 

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 technology (Goodhue & Thompson, 1995). 

¢!a ƛǎ ŎƻƴŎŜǊƴŜŘ ǿƛǘƘ ǘƘŜ ǳǎŜǊΩǎ ŀŎŎŜǇǘŀƴŎŜ ŀƴŘ ǳǎŜ ƻŦ ŀ ǘŜŎƘƴƻƭƻƎȅ ōȅ ƛŘŜƴǘƛŦȅƛƴƎ ǘƘŜ ƛƴŦƭǳŜƴŎƛƴƎ 

factors (Davis, 1989). Similarly, UTAUT is used for measuring factors that can influence individual 

ǳǎŜǊǎΩ ƛƴǘŜƴǘƛƻƴ ŀƴŘ ōŜƘŀǾƛƻǳǊ ǘƻǿŀǊŘǎ ǘƘŜ ŀŎceptance and use of a technology (Venkatesh et al., 

2003).  

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

ƛƴǘŜǊǇƭŀȅ ōŜǘǿŜŜƴ ŀƎŜƴŎȅ όŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŀōƛƭƛǘȅ ǘƻ ŀŎǘ ŦǊŜŜƭȅύ ŀƴŘ ǎǘǊǳŎǘǳǊŜ όǘƘŜ ƛƴŦƭǳŜƴŎŜ ƻŦ ǎƻŎƛŀƭ 

norms such as class, gender or religion) without agency attributed to technology (Jones & Karsten, 

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

technology. According to DeSanctis and Poole (1994), it 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 concern for this study. Further, this 

study used Complexity Theory as an additional theoretical lens 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 be feasible 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 use of ANT. Specifically, ANT is used in the 

Findings Chapter for reporting the research findings, whereas Complexity Theory is used in the 

Conclusion Chapter for the discussion and generalisation of the findings. The rationale for using 

complementary theories and the fit between the theories are discussed in this chapter. This section 

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. Further, some 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 end of this chapter before the summary section.       

3.3.1 Background information  

¢ƘŜ ǘƘŜƻǊȅ Ƙŀǎ Ǌƻƻǘǎ ƛƴ ǘƘŜ ǿƻǊƪ ƻŦ 5ŀǊǿƛƴΩǎ ǘƘŜƻǊȅ ƻŦ ŜǾƻƭǳǘƛƻƴ (Burke & Shaw, 2007). Since the 

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 grown out of 

many theories including systems theory. Mitleton-Kelly (2003) regards the theory as interdisciplinary 

with key principles coming from biology, chemistry, artificial intelligence, robotics, and 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 associaǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊŘ ΨǎȅǎǘŜƳǎΩ ǿƛǘƘ ŎƻƳǇƭŜȄƛǘȅΣ ƻǘƘŜǊ ŀƭǘŜǊƴŀǘŜ 

words such as problems, situations, behaviour, structure, nature and organisations are also used to 

explain the theory.  

However, according to Manson (2001, p. 405)Σ άŀƴȅ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŎƻƳǇƭŜȄƛǘȅ ώǘƘŜƻǊȅϐ ƛǎ ōŜƘƻƭŘŜƴ ƻƴ 

ǘƘŜ ǇŜǊǎǇŜŎǘƛǾŜ ōǊƻǳƎƘǘ ǘƻ ōŜŀǊ ǳǇƻƴ ƛǘέΦ ¢ƘŜǊŜŦƻǊŜΣ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜǎŜŀǊŎƘ ǇŜǊǎǇŜŎǘƛǾŜ ŀƴŘ ŀǊŜŀΣ 

ǘƘƛǎ ǎǘǳŘȅ ŀŘƻǇǘǎ ǘƘŜ ŜȄǇƭŀƴŀǘƛƻƴ ƻŦ ǘƘŜ ǘƘŜƻǊȅ ŦǊƻƳ ǘƘŜ ΨŀƎƎǊŜƎŀǘŜΩ ǘȅǇŜΦ ¢Ƙŀǘ ƛǎ ōŜŎŀǳse the type 
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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 with the provision of a narrow focus.   

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

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

¶ Algorithm Complexity is regarded as the form of mathematical complexity theory.  

¶ Deterministic Complexity deals 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.  

¶ Aggregate Complexity focuses 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 

ǘƘŜ ǘƘŜƻǊȅ ŀŘŘǊŜǎǎŜǎ άƘƻǿ ƛƴŘividual elements work in concert to create a system with 

ŎƻƳǇƭŜȄ ōŜƘŀǾƛƻǳǊέ όǇΦ плрύΦ  

However, Reitsma (2003, p. 13) criticises the abƻǾŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ōȅ ŀǊƎǳƛƴƎ ǘƘŀǘ άώǘƘŜȅϐ ŀǊŜ ŘƛŦŦŜǊŜƴǘ 

ǘƘŜƻǊƛŜǎ ƻŦ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŎƻƳǇƭŜȄƛǘȅ ǊŀǘƘŜǊ ǘƘŀƴ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ /ƻƳǇƭŜȄƛǘȅ ¢ƘŜƻǊȅέΦ ¢Ƙƛǎ ƛǎ 

noted to indicate the existence of opposing views. 

3.3.2 Defining Complexity Theory   

The theory refers to 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 

(Hasan, 2014; Kim & Kaplan, 2006)Φ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ŀ ŎƻƳǇƭŜȄ ǎȅǎǘŜƳΩǎ ōŜƘŀǾƛƻǳǊ Ŏŀƴƴƻǘ ōŜ 

predicted but understood through the study of interactions between the system components. By 

focusing on the system components or units, one can only know about the units and not necessarily 

about the whole system and its behaviour (Burke & Shaw, 2007). That is because of the continuous, 

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, because 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 inter-relationships. A biological body and our 

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 the nature, structure or 
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behaviour of a complex system, the study of interactions should be the main focus. The definition or 

ǘƘŜ ǎǳƎƎŜǎǘŜŘ ŀǇǇǊƻŀŎƘ άǎǘŀƴŘǎ ƛƴ ǎǘŀǊƪ ŎƻƴǘǊŀǎǘ ǘƻ ŎƻƴǾŜƴǘƛƻƴŀƭ ǎŎƛŜƴŎŜ ǿƘƛŎƘ ƛǎ ōŀǎŜŘ ǳǇƻƴ 

5ŜǎŎŀǊǘŜǎΩǎ ǊŜŘǳŎǘƛƻƴƛǎƳΣ ǿƘŜǊŜ ǘƘŜ ŀƛƳ ƛǎ ǘƻ analyse systems by reducing something to its 

ŎƻƳǇƻƴŜƴǘ ǇŀǊǘǎέ (Cham & Johnson, 2007, p. 1).   

The literature makes a clear distinction between the terms complex and complication while 

introducing the theory. In contrast to thŜ ŎƻƳǇƭŜȄ ǎȅǎǘŜƳǎΩ ŘŜŦƛƴƛǘƛƻƴΣ ŀ Complicated System is one 

ǘƘŀǘ άŎŀƴ ōŜ ƎƛǾŜƴ ŀ ŎƻƳǇƭŜǘŜ ŀƴŘ ŀŎŎǳǊŀǘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƛƴ ǘŜǊƳǎ ƻŦ ƛǘǎ ƛƴŘƛǾƛŘǳŀƭ ŎƻƴǎǘƛǘǳŜƴǘǎΣ ƴƻ 

ƳŀǘǘŜǊ Ƙƻǿ ƳŀƴȅΣ ǎǳŎƘ ŀǎ ŀ ŎƻƳǇǳǘŜǊέ (Reitsma, 2003, p. 14).  

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

Anderson (1999) ŀƴŘ ƻǘƘŜǊǎ ǇǊŜŦŜǊ ǘƻ ǳǎŜ ΨŎƻƳǇƭŜȄ ŀŘŀǇǘƛǾŜ ǎȅǎǘŜƳǎΩ ƻǊ /!{Σ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ 

adaptive nature of the systems. Mitleton-YŜƭƭȅ όнллоύ ǇǊŜŦŜǊǎ ǳǎƛƴƎ ΨŎƻƳǇƭŜȄ ŜǾƻƭǾƛƴƎ ǎȅǎǘŜƳΩ ό/9{ύ 

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. First, complex adaptive systems have a large 

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

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

dynamic, rich and non-linear manner. The non-linear interactions mean interdependencies (solving 

one aspect might disrupt/unbalance another aspect) and connectedness between components. 

¢ƘŜǊŜŦƻǊŜΣ ά/ƻƳǇƭŜȄ ōŜƘŀǾƛƻǳǊ ŀǊƛǎŜǎ ŦǊƻƳ ǘƘŜ ƛƴǘŜǊ-relationship, interaction, and inter-connectivity 

ƻŦ ŜƭŜƳŜƴǘǎ ǿƛǘƘƛƴ ŀ ǎȅǎǘŜƳ ŀƴŘ ōŜǘǿŜŜƴ ŀ ǎȅǎǘŜƳ ŀƴŘ ƛǘǎ ŜƴǾƛǊƻƴƳŜƴǘέ (Mitleton-Kelly, 2003, p. 4). 

Third, as a result of the asymmetric, multidimensional interactions, the system as well as the system 

units continually change and adapt to the changes. They never stabilise or fix at one position, as 

άŦƛȄƛǘȅ ƛƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ƛǘǎ ŎƻƳǇƻƴŜƴǘǎ ŘƻŜǎ ƴƻǘ ŜȄƛǎǘέ (Cohen, Manion, & Morrison, 2006, p. 

2).  

Fourth, complex adaptive systems have open boundaries, making the system difficult or near-

impossible to be defined. The feature means the system is open to 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 

self-organise and co-evolve themselves (Burke & Shaw, 2007). Systems with closed boundaries face 

ŀ Ψradical ŘŜŎƻƳǇƻǎƛǘƛƻƴΩ due to their inability to exchange information, exert and receive influence. 
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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 an un-ordered, complex 

behaviouǊ ƻǊ ŀ ōŜƘŀǾƛƻǳǊ ǘƘŀǘ ǎƛǘǎ ōŜǘǿŜŜƴ ǘƘŜ ΨƻǊŘŜǊŜŘΩ ŀƴŘ ǘƘŜ ΨŎƘŀƻǘƛŎΩ ǎƛǘǳŀǘƛƻƴǎΦ CƻǊ ǘƘƛǎ 

ǊŜŀǎƻƴΣ ǘƘŜ ǘŜǊƳ ΨŜŘƎŜ ƻŦ ŎƘŀƻǎΩ ƛǎ ǎƻƳŜǘƛƳŜǎ ǳǎŜŘ ǘƻ ŜȄǇlain complex adaptive systems.  

Figure 3.2 adapted from Cohen et al. (2006), provides a 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 boundaries indicate the permeability of the 

system.       

   

Figure 3.2 Emergence of a complex adaptive system 

The following Figure 3.3, by Clemons (2006)3, provides an elaborated view of complex systems with 

their key characteristics. Both 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/mclemens/cs_char.gif 

 

http://www.necsi.org/projects/mclemens/cs_char.gif
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Figure 3.3 Characteristics of Complex Adaptive Systems 

3.3.4 Principles of Complex Adaptive Systems  

The principles of emergence, co-evolution, self-direction, self-organisation and interaction are 

paramount in Complexity Theory (Hasan, 2014). The following sub-sections 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.    

 Interaction and connectedness  

Interaction and connectedness between individual units of a system are the keys to the rise of a 

system with complex behaviour. As mentioned above, system 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, non-linear and dynamic. That is because of the degree of 

connectivity and the interdependence. As a result, new systems and patterns emerge (Vessey & 

Ward, 2013). 

Connectedness in a complex adaptive system refers to the links, interconnectivity, and internal and 

external relationships. According to Mitleton-Kelly (2003), connectivity and interdependence in a 

ƘǳƳŀƴ ǎȅǎǘŜƳ ƳŜŀƴ ǘƘŀǘ άŀ ŘŜŎƛǎƛƻƴ ƻǊ ŀŎǘƛƻƴ ōȅ ŀƴȅ ƛƴŘƛǾƛŘǳŀƭ όƎǊoup, organisation, institution, or 

ƘǳƳŀƴ ǎȅǎǘŜƳύ Ƴŀȅ ŀŦŦŜŎǘ ǊŜƭŀǘŜŘ ƛƴŘƛǾƛŘǳŀƭǎ ŀƴŘ ǎȅǎǘŜƳǎέ όǇΦ рύΦ ¢ƘŜǊŜŦƻǊŜΣ ƛŦ ƻƴŜ ŜƭŜƳŜƴǘ ƛƴ ǘƘŜ 
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connections is disturbed, either the element or system must adapt or die. Therefore, as described by 

Cohen et al. (2006), connectedness allows the whole system to survive by adapting and 

communicating. Mitleton-Kelly (2003) however argues that ever-increasing interconnectivity implies 

greater and wider ripples of disturbance and thus may not remain beneficial.  

 Emergence 

As shown in the above figures, emergence is a bottom-up process that enables a higher-level 

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, 

ƭƻŎŀƭ ǎŜǘǎ ƻŦ ǊǳƭŜǎ ŀƴŘ ōŜƘŀǾƛƻǳǊǎΦ ¢ƘŜ ǇǊƻŎŜǎǎ ƻŦ ŜƳŜǊƎŜƴŎŜ ƳŜŀƴǎ ǘƘŜ άōŜƘŀǾƛƻǳǊǎ ƻŦ ŎƻƳǇƭŜȄ 

systems clearly do not fall into our conventional top-down perception of management and 

ǇǊƻŘǳŎǘƛƻƴέ ό/ƘŀƳ ϧ WƻƘƴǎƻƴΣ нллтΣ ǇΦ нύΦ   

 Rules of interaction  

Interactions between system elements are based on their rules, also known as the rules of 

interactions or the principles of interactions. According to Mitleton-Kelly (2003), the rules of 

interaction are the underlying factors that set the dynamics of the relationship between local 

ŜƭŜƳŜƴǘǎ ƻŦ ŀ ǎȅǎǘŜƳΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ά!ƎŜƴǘǎΩ ŀŎǘƛƻƴǎ ŀǊŜ ōŀǎŜŘ ƻƴ ƛƴǘŜǊƴŀƭƛǎŜŘ ǊǳƭŜǎέ (Plsek & 

Greenhalgh, 2001, p. 625)Φ CǊƻƳ ǘƘŜ ŎƭǳǎǘŜǊ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘƻǎŜ ΨǊǳƭŜǎ ƻŦ ƛƴǘŜǊŀŎǘƛƻƴǎΩ ŀǊŜ ǘƘŜ 

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 

ƻōƧŜŎǘƛǾŜǎ ƛǎ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘƻǎŜ ǳƴŎƻǾŜǊŜŘ ΨǊǳƭŜǎ ƻŦ ƛƴǘŜǊŀŎǘƛƻƴǎΩ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǎŎƘƻƻƭ 

clusters and the Learning Exchange programme.  

 Feedback and influence    

The terms feedback and influence are related. Feedback occurs in loops between interacting 

elements of a system (P. Anderson, 1999). Cohen et al. (2006) 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 & Ward, 2013). As simplified in Figure 3.2, low level elements interact and give rise 

to new structures. In turn, the structures influence the 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 dampening (Byrne, 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 feedback only informs 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 development. For 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 rich and in the loop (Mitleton-Kelly, 2003). The 

feedback allows the system to reinforce itself.  

 Self-organisation and self-direction 

Emergence and self-organisation are partners in a complex adaptive system since new structures 

emerge due to self-organisation of system elements. Self-organisation 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 (Hasan, 2014). The characteristic 

allows the system to respond to internal and external influences by re-organisation. For example, 

when a complex adaptive system receives energy or a piece of information from outside or from 

within the system, the system and its elements tend to re-organise and adapt to the changes (Burke 

& Shaw, 2007).  

The principle of self-organisation not only allows system components to form higher level 

ƘƛŜǊŀǊŎƘƛŜǎ ōǳǘ ŀƭǎƻ ŘŜŎƻƳǇƻǎŜ ƛƴǘƻ ǳƴƛǘǎΦ ¢ƘŜ ŘŜŎƻƳǇƻǎŀōƛƭƛǘȅ ƛǎ ǘƘŜ ŎƻƳǇƭŜȄ ŀŘŀǇǘƛǾŜ ǎȅǎǘŜƳΩǎ 

ability to dismantle into levels and units without any loss of information (Wu & 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 hierarchies to re-organise without any 

ƭƻǎǎΦ IƻǿŜǾŜǊΣ ŀ ΨǊŀŘƛŎŀƭΩ ƻǊ ΨŎƻƳǇƭŜǘŜΩ ŘŜŎƻƳǇƻǎƛǘƛƻƴ ƛǎ ŀ ŎƻƴŎŜǊƴ ŀǎ ƛƴǘŜǊŀŎǘƛƻƴǎ Řƻ ƴƻǘ ŜȄƛǎǘ 

between components.   

From an organisational context, self-organisation can be a spontaneous grouping of people for a 

purpose. The group adapts and re-organises 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 school clusters, various local 

schools from the Otago and Canterbury regions of New Zealand self-organised through self-initiative 

and formed their local school group. Later, the small group of schools from the local community 

level went through a further self-organisation process and eventually gave rise to the emergence of 

their local cluster ς a structure that is more complex.  
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hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ŎƭǳǎǘŜǊǎ ǿƛƭƭ ŘƛǎŀǇǇŜŀǊ ƻǊ Ǝƻ ǘƘǊƻǳƎƘ ΨŎƻƳǇƭŜǘŜ ŘŜŎƻƳǇƻǎƛǘƛƻƴΩ ƛŦ ǘƘŜǊŜ ŀǊŜ ƴƻ 

interactions or very weak interactions between their units.  

A self-organised group is self-directed, departing from a command and control philosophy (Hasan, 

2014). The feature of self-direction allows 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 self-organisation and self-direction are more relevant 

to the Aggregate type of the Complexity Theory and less to other types. For example, a computer or 

machine might be automated but not self-organised and self-directed. That is another reason for 

choosing Aggregate complexity rather than Algorithm and Deterministic types of complexity.    

 Co-creation and co-evolution 

The self-organisation and self-direction of system components allow the unleashing of the creative 

energy of the components (Hasan, 2014)Φ  ! άŎƻ-evolution takes place within an ecosystem, and 

Ŏŀƴƴƻǘ ƘŀǇǇŜƴ ƛƴ ƛǎƻƭŀǘƛƻƴέ όaƛǘƭŜǘƻƴ-Kelly, 2003, p. 7). Through interactions, components influence 

ǘƘŜ ǎȅǎǘŜƳΩǎ ōŜƘŀǾƛƻǳǊ ŀƴŘ ǘƘŜ ǎȅǎǘŜƳ ŀƭǎƻ ƛƴŦƭǳŜƴŎŜǎ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ ǎȅǎǘŜƳ 

interacts with other systems in their ecosystem. As a result, they influence and are influenced by 

others. Hence, the whole ecosystem adapts and co-evolves and thus the desired outcome is co-

created. 

For example, through inter- and intra-cluster communication, member 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 other words, 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 

self-sustainability and demise of clusters.  

 Edge of chaos or self-organised criticality  

The term edge of chaos means that as a result of continuous self-organisation and co-evolution, a 

self-organised criticality or edge of chaos can be reached. Therefore, the movement towards 

evolution through adaptation for survival is a movement towards self-organised 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 situation (Hasan, 2014). From an organisational 

knowledge sharing perspective, the closer an organisational system moves towards the edge of 

chaos, the more creative, open-ended, diverse and rich are the practices and ideas of the 

organisation and individuals, and the greater the connectivity, networking and information sharing 

between participants (L. Cohen et al., 2006). 
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Apart from the above key principles, a number of other concepts exist in the complexity related 

literature. Cohen et al. (2006) outline a detailed list of components of Complexity Theory. Figure 3.4 

gives a snapshot of the concepts that have been indicated but not described in detail in the above 

sections.    

 

Figure 3.4 Components of Complexity Theory 

3.3.5 Use of Complexity Theory in Information Systems  

Two Information SystemsΩ journals ς the Journal of Information Technology, and Information 

Technology & People ςpublished special issues ( Jacucci, Hanseth, & Lyytinen, 2006; Merali & 

McKelvey, 2006) on the topic of complexity (Hassan, 2014). Kim and Kaplan (2006, p. 191) noted a 

tendency to disregard the contextual nature of systems and organisations during IS engagement, 

άǘƘŜǊŜōȅ ƛƎƴƻǊƛƴƎ ǘƘŜ Ŏƻ-evolutionary phenomena that drive both in new, and largely unanticipated, 

ŘƛǊŜŎǘƛƻƴǎέΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŀǳǘƘƻǊǎ ǊŜŎƻƳƳŜƴŘ L{ ǎŎƘƻƭŀǊǎ ŀǇǇƭȅ /!{ ǘƻ ŜƴƘŀƴŎŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ 

the co-evolutionary nature of IS engagement. Vessey and Ward (2013) believe that organisations 

and their Information Systems are CAS that co-evolve; therefore, they use the theory to address 

sustainable IS alignment in organisations. Burton (2013) believes that organisations co-evolve with 

ǘƘŜƛǊ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ /ƻƳǇƭŜȄƛǘȅ ¢ƘŜƻǊȅ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǎǘǳŘȅ ǘƘŜ L¢ ǊŜǎƻǳǊŎŜǎΩ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ 

business needs. Similalry, Nan (2011) draws a framework for the bottom-up IT use process by using 

complex adaptive systems theory.  
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Moreover, both the theories have been combined in a number of studies. Hanseth, Jacucci, Grisot 

and Aanestad (2006) used ideas from ANT and Complexity Theory to study the socio-technical 

complexity of IS standards and standardisation efforts. Kim and Kaplan (2011, p. 5) analysed the 

commensurability of CAS theory and ANT to study co-evolutionary dynamics of IS emergence, 

ōŜŎŀǳǎŜ ōƻǘƘ ǘƘŜ ǘƘŜƻǊƛŜǎ άǎƘŀǊŜ ŀ ŎƻƳƳƻƴ ǘƘŜƻǊȅ ƻŦ ŜȄƛǎǘŜƴŎŜ ŀƴŘ ǊŜŀƭƛǘȅΣ ƛΦŜΦΣ ƻƴǘƻƭƻƎȅΧώŀƴŘϐ ŀ 

ŎƻƳƳƻƴ ǘƘŜƻǊȅ ƻŦ ƪƴƻǿƭŜŘƎŜΣ ƛΦŜΦΣ ŜǇƛǎǘŜƳƻƭƻƎȅέΦ .ȅ ǎȅƴǘƘŜǎƛǎƛƴƎ ǘƘŜƳΣ ōƻǘƘ ǘƘŜ ǘƘŜƻǊƛŜǎ Ŏŀƴ 

provide a clear picture of a phenomenon (Kim & Kaplan, 2011, p. 9):   

ANT provides the apparatus to analyse how interaction dynamics unfold. It enables us to generate a 
narrative on the transformations and their mechanics ς through enrolment, translation, 
punctualisation, and black-boxing. ANT reveals how complex phenomena are constructed, aligned, 
emerge, and are sustained as actor-nŜǘǿƻǊƪǎΦ Lƴ ŘƻƛƴƎ ǎƻΣ !b¢ ƻǾŜǊŎƻƳŜǎ /!{Ωǎ ǎǘŀǘŜ-based analysis 
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 clearer picture of 
the co-evolutionary dynamic of IS engagement. 

Other studies, such as Fenwick (2010), Masys (2008), Masys (2010) and Stalder and Clement (1997) 

have also combined both the theories.    

3.4 Complexity Theory and Actor-Network 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 are required to 

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 complement the 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 

theoretical contribution. The expectation 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 of a problem 

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 of a network. 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 

ŜŀŎƘ ƻǘƘŜǊΩǎ ǎƘƻǊǘŎƻƳƛƴƎǎ. The third reason is to allow the 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 findingsΩ ƻǳǘŎƻƳŜ ǘƻ ŀ 

higher abstraction.  

Regarding the fit between Complexity and ANT, no such criticism exists that would have been 

concerning for this study. Other doctoral studies such as Masys' (2010) have 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 theories are being used to 

cover different aspects of the research study. The socio-technical 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 for building upon the findings in the Discussion Chapter. The 

ƛƴǘŜƎǊŀǘƛƻƴ ǇǊƻǾƛŘŜǎ ŀ ΨŎƻƳǇƭŜȄ ǎƻŎƛƻ-ǘŜŎƘƴƛŎŀƭ ǎȅǎǘŜƳΩ ǇŜǊǎǇŜŎǘƛǾŜΦ !ǎ ŀ ǊŜǎǳƭǘΣ ƻƴ ƻƴŜ ǎƛŘŜΣ ǘƘŜ 

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 growth or existence of a 

system basically depends on the openness or dissipativity of the 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) distinguishable boundaries. For example, clusters can be viewed as 

educational systems with distinguishable boundaries. The standpoint from Complexity Theory also 

ŎƭƻǎŜƭȅ ǊŜƭŀǘŜǎ ǘƻ !b¢Ωǎ ǎǘŀƴŎŜ ƻƴ ŀ ƴŜǘǿƻǊƪΦ ¢Ƙŀǘ ŎƻǳƭŘ ōŜ ŀ ǇƻǎǎƛōƭŜ ŎƘŀƭƭŜƴƎŜ ŦƻǊ ǘƘƛǎ ǎǘǳŘȅΦ The 

challenge 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 network stability, compared to the 

uncertainty and unpredictable nature of systems in Complexity Theory. Network stability followed 

by irreversibility are the ultimate goals for actor-networks in ANT, whereas complex adaptive 

systems are defined as dynamic and not stable. That is because fixity of a system and its components 

is an indication of failure (Cohen et al., 2006)Φ ¢Ƙƛǎ ǎǘǳŘȅ ǳǎŜǎ ǘƘŜ ǘŜǊƳ ΨŘȅƴŀƳƛŎ ǎǘŀōƛƭƛǘȅΩ to refer to 

self-sustainabilitȅ ŀƴŘ ŀǾƻƛŘǎ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳ ΨǎǘŀōƛƭƛǘȅΩΦ .ȅ ŘƻƛƴƎΣ ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ ōƻǘƘ ǘƘŜ 

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 development of a heterogeneous network. The 
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ŘƛǎŎǳǎǎƛƻƴ ƻŦ ǘƘƻǎŜ ǇǊƛƴŎƛǇƭŜǎ ǎƘƻǿŜŘ Ƙƻǿ !b¢Ωǎ ŀƴŀƭȅǘƛŎŀƭ ƭŜƴǎ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ŘŜǎŎǊƛōƛƴƎ ŀƴ ŜǾŜƴǘ 

of transformation. The criticisms of ANT demonstrated the challenges that a researcher might 

encounter during an ANT-guided study. A justification of the use of ANT discussed the 

ŀǇǇǊƻǇǊƛŀǘŜƴŜǎǎ ƻŦ !b¢ ŦƻǊ ǘƘŜ ǊŜǇƻǊǘƛƴƎ ƻŦ ǘƘŜ ŀŎǘŀƴǘǎΩ ŀŎŎƻǳƴǘǎ ƻŦ ǘƘŜ ŜǾŜƴǘǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ 

development of the clusters and the Learning Exchange programme.  

In order to provide a comprehensive view or address 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 Discussion 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 particularly from the IS 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 4: THE RESEARCH 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 

methodological stances 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 data gathering 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 reality (Guba & Lincoln, 1994). The following sub-sections 

describe the research paradigm ς social constructivism. According to Guba and Lincoln (1994), 

ǎǘǳŘƛŜǎ ǿƛǘƘ ŀ ŎƻƴǎǘǊǳŎǘƛǾƛǎƳ ǇŀǊŀŘƛƎƳ ŀƛƳ ǘƻ ΨǳƴŘŜǊǎǘŀƴŘ ŀƴŘ ǊŜŎƻƴǎǘǊǳŎǘ ŜȄƛǎǘƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴǎΩΦ 

Research paradigms are considered to have three key dimensions: ontology, epistemology, and 

ƳŜǘƘƻŘƻƭƻƎȅΦ Lƴ ōǊƛŜŦΣ ǘƘŜǎŜ ǘƘǊŜŜ ŘƛƳŜƴǎƛƻƴǎ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ǿƻǊƭŘΣ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊΩǎ 

place in that world and the range of possible relationships (Guba & Lincoln, 1994). The following 

sections discuss these dimensions in relation to the constructivism paradigm.     

4.2.1 Ontological dimension    

A research ontology is concerned with the nature of a reality or the question and answer of what is 

real that can be known (Guba & Lincoln, 1994; Walsham, 1995). In order to understand or view a 

reality, Fitzgerald and Howcroft (1998) outlined two main approaches ς realism and relativism ς that 

L{ ǊŜǎŜŀǊŎƘŜǊǎ ŎƻƳƳƻƴƭȅ ŀŘƻǇǘΦ ²ƛǘƘ ŀ ΨǊŜŀƭƛǎǘΩ ƻƴǘƻƭƻƎƛŎŀƭ ǇƻǎƛǘƛƻƴΣ ŀ ǊŜŀƭƛǘȅ ƛǎ ŀ ǎŜǘ ƻŦ ǘŀƴƎƛōƭŜ 

objects that can be studied independent of or without researchers by experiments in laboratories 

(Walsham, 1995). Fitzgerald and Howcroft (1998) ǊŜƎŀǊŘ ǊŜŀƭƛǎƳ ŀǎ ŀ ΨƘŀǊŘΩ ŀǇǇǊƻŀŎƘ ōŜŎŀǳǎŜ ƛǘ 

recognises the external world as pre-existing hard structures independenǘ ƻŦ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ 

cognition.  

On the other hand, the relativist ontological position considers the external world to be subjective 

and dependent on its relative contexts (Field, 1982). With such an assumption, a reality remains 

intangible, soft in nature and with no fixed frame; therefore, a reality needs to be co-constructed by 

research participants and researchers (Fitzgerald & Howcroft, 1998).  



Chapter 4: The Research Methodology  76 
 

This study considers the Learning Exchange or the phenomenon of interest a reality that consists of a 

host of sub-realities, interpreted differently by different actants based 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 dimension 

A research epistemology is concerned with the nature and justification of knowledge claims, 

representing the relationship between a researcher and a reality (Guba & Lincoln, 1994). In other 

words, the dimension is about the stance that a researcher takes in the study of a phenomenon. To 

further clarify, Myers and Klein (2011) inform researchers regarding three epistemological positions 

ς positivist, interpretivist and critical ς for knowing about a reality. (The classification was previously 

proposed by Chua in 1986).  

The positivist ŜǇƛǎǘŜƳƻƭƻƎȅ ƛǎ ŀ ά.ŜƭƛŜŦ ǘƘŀǘ ώǘƘŜϐ ǿƻǊƭŘ ŎƻƴŦƻǊƳǎ ǘƻ ŦƛȄŜŘ ƭŀǿǎ ƻŦ ŎŀǳǎŀǘƛƻƴέΤ 

therefore the approach is followed for verifying existing knowledge (Fitzgerald & Howcroft, 1998, p. 

9). The stance is usually taken for testing and validating existing knowledge about a reality (Myers, 

1997). The critical epistemology is concerned with the critique of a reality by taking a moral stance 

(Myers & Klein, 2011). According to Orlikowski and Baroudi (1991), the studies with a critical 

ŜǇƛǎǘŜƳƻƭƻƎȅ ŀƛƳ ǘƻ ŜȄǇƻǎŜ άŘŜŜǇ-ǎŜŀǘŜŘΣ ǎǘǊǳŎǘǳǊŀƭ ŎƻƴǘǊŀŘƛŎǘƛƻƴǎ ǿƛǘƘƛƴ ǎƻŎƛŀƭ ǎȅǎǘŜƳǎέ ŦƻǊ 

transforming the conflicting social conditions.  

However, the interpretivist epistemology is concerned with the social construction and 

interpretation of meanings regarding phenomena (Myers & Klein, 2011). 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 reality (Creswell, 2013).     

This research is neither aimed at validating nor criticising any aspect of the Learning Exchange. 

Instead, the aim is to understand the participants' όƻǊ ŀŎǘŀƴǘǎΩύ understanding of the Learning 

Exchange and report and interpret those views, including contextual factors of the Learning 

Exchange phenomenon. Therefore, this research will follow an interpretive epistemology. By doing 

so, as exemplified by Klein and Myers (1999, p. 73)Σ ǘƘƛǎ άǊŜǎŜŀǊŎƘ ǎŜŜƪǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ŀ ƳƻǾƛƴƎ 

ǘŀǊƎŜǘέΦ  

It is important to clarify here that this study is using ANT as a lens within the interpretive paradigm. 

In other words, ANT is not used in this study as a method with its own ontology. Instead, the ANT 

lens is adopted to collect data and report the findings and then the interpretive paradigm is followed 

to interpret the reality by the researcher. By having this approach, this study hence avoids any 
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possible clash between ANT and the interpretive paradigm, which has been discussed by Cordella 

and Shaikh (2003).   

4.2.3 Methodological dimension  

A research methodology identifies the techniques or procedures used by a researcher to best gain 

knowledge about a reality. According to Guba and Lincoln (1994, p. 108), the methodology involves 

ǘƘŜ ǉǳŜǎǘƛƻƴ ƻŦ άIƻǿ Ŏŀƴ ǘƘŜ ƛƴǉǳƛǊŜǊ όǿƻǳƭŘ-be knower) go about finding out whatever he or she 

ōŜƭƛŜǾŜǎ Ŏŀƴ ōŜ ƪƴƻǿƴΚέ ¢ǊŀŘƛǘƛƻƴŀƭƭȅΣ ǘƘǊŜŜ Ƴŀƛƴ ǊŜǎŜŀǊŎƘ ƳŜǘƘƻŘǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ LƴŦƻǊƳŀǘƛƻƴ 

Systems studies: quantitative, qualitative and mixed methods. Quantitative research methods are 

designed to measure or validate hypotheses and correlate the strength of relationships between 

different variables (Straub, Boudreau, & Gefen, 2004). Qualitative research methods focus on the 

exploration and reporting of rich information in order to develop a deep understanding of that 

phenomenon (Fitzgerald & Howcroft, 1998). Mixed research methods combine both the qualitative 

and quantitative approaches ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ΨǊƛŎƘŜǊ ŀƴŘ ŘŜŜǇŜǊΩ ƛƴǎƛƎƘǘǎ ǊŜƎŀǊŘƛƴƎ ǇƘŜƴƻƳŜƴŀ 

(Venkatesh, Brown, & Bala, 2013).  

Although the advantages of mixed methods are considerable, this 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. Therefore, the 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. According to Myers (1997), 

IS researchers use four main qualitative strategies: action research, case research, ethnography and 

grounded theory. The case research strategy has been adopted for this study, which is explained in 

the next section.  

4.3.1 Case research 

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 and in-depth information through a 

variety of data collection procedures (Orlikowski & Baroudi, 1991). According to Paré (2004), case 

research is useful:  
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¶ άwhen a phenomenon is broad and complex  

¶ where the existing body of knowledge is insufficient to permit the posing of causal questions 

¶ when a holistic, in-depth investigation is needed 

¶ when a phenomenon cannot be studied outside the context in which it occursέ (pp. 233-234). 

According to Yin (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 case research strategy significant. In 

addition, with the strategy, the case and the context would be at the centre of interest and the main 

concern, not variables (Yin, 2016). Further, as Yin (2014, p. 16) stated, case research is used 

άŜǎǇŜŎƛŀƭƭȅ ǿƘŜƴ ǘƘŜ ōƻǳƴŘŀǊƛŜǎ ōŜǘǿŜŜƴ ǇƘŜƴƻƳŜƴƻƴ ŀƴŘ ŎƻƴǘŜȄǘ ŀǊŜ ƴƻǘ ŎƭŜŀǊƭȅ ŜǾƛŘŜƴǘέΦ  ¢Ƙƛǎ 

means that the scope of a case research would then go beyond the boundary of the phenomenon of 

interest in order to include the real-life context of the phenomenon. 

This study selected multiple cases (four clusters) for data collection and eventual comparative 

analysis. The multiple cases were chosen to allow the 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 multiple sub-cases 

(clusters). Each of those cases was initiated in different locations in New Zealand and has unique 

priorities and needs. Each of those clusters operating within the case of the Learning Exchange had 

local socio-economic and community settings, based on which they had been initiated. This meant 

that the clusters needed to be studied within their contextual circumstances. 

Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ŎŀǎŜǎ ŎƻƴǎƛǎǘŜŘ ƻŦ ŎƻƴǘǊƛōǳǘƛƻƴǎ ŦǊƻƳ ōƻǘƘ ΨƘǳƳŀƴǎ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅΩΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ 

the cases were co-developed in the form of the Learning Exchange by various elements. That meant 

various participants 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 had addressed 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 and in-depth 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, Yin (2014) suggests 

ŎŀǎŜ ǊŜǎŜŀǊŎƘ ŀǎ ŀ ƳƻǊŜ ŀǇǇǊƻǇǊƛŀǘŜ ǉǳŀƭƛǘŀǘƛǾŜ ǎǘǊŀǘŜƎȅ ŦƻǊ ǎǘǳŘƛŜǎ ǿƛǘƘ ΨƘƻǿΩ ŀƴŘ ΨǿƘȅΩ ǉǳŜǎǘƛƻƴǎΦ 

Since this study aimed to answer how the clusters were developed and how the Learning Exchange 

was utilised, the method was found to be more appropriate for answering the questions.   

Furthermore, the purpose of the case research can be descriptive, exploratory and explanatory (Yin, 

2014). Descriptive case research studies intend to describe the phenomenon of interest in its real-

world context, exploratory studies tend to assess research questions or propositions that would be 

used for further studies, and explanatory case research studies seek to address arguments regarding 

some sequence of events that might have or have not occurred (Yin, 2014).  

This study aimed to provide an in-depth description of the case, including the identification and 

description of relationships between different elements in the Learning Exchange clusters. 

Therefore, a 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 Exchange refers 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 unit of analysis. 

To further clarify, two types of clusters existed in New Zealand schools in general. The ICTPD cluster 

ŀǎ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ǊŜǾƛŜǿ ǿŀǎ ǇǊƛƳŀǊƛƭȅ ŦƻǊ ǘŜŀŎƘŜǊǎΩ ǘǊŀƛƴƛƴƎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ L/¢t5 

ŎƭǳǎǘŜǊǎ ǿŜǊŜ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ΨǾƛǊǘǳŀƭΩ in nature. In contrast, clusters in the Learning Exchange were 

mainly for addressing the needs of students from small rural secondary schools and were solely of a 

ΨǾƛǊǘǳŀƭΩ ƴŀǘǳǊŜΦ CƻǊ ǾƛǊǘǳŀƭ ŎƻƭƭŀōƻǊŀǘƛƻƴΣ ǘƘŜȅ ǳǎŜŘ VC, Adobe Connect, Google Hangout and other 

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 suggested by Yin (2014), the research objective was revisited in order to 

re-identify the aspect of the unit of analysis to be investigated. The research objectives were to 

study the development of clusters and identify the supporting and inhibiting factors for self-

ǎǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢ƘŜ ǎǘǳŘȅ ǇǊƻǇƻǎƛǘƛƻƴ ǿŀǎ ŦƻŎǳǎŜŘ ŀǘ ΨǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǎŜƭŦ-sustaining 

ŎƭǳǎǘŜǊǎΩΦ ¢ƘŜǊŜŦƻǊŜ ǘƘŜ ǎǘǳŘȅ Ƴŀƛƴƭȅ ŦƻŎǳǎŜŘ ƻƴ ŎƻƭƭŜŎǘƛƴƎ Řŀta regarding the cluster development 

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 for e-teachers.   
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4.3.4 The Cases in the Learning Exchange 

Since the inception of the reciprocal exchange model in the early 2000s, around 20 school 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 attributes that 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 in Table 4.1 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 and FarNet is 

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 receive any courses. 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 around PD (professional development) and technical support. 

!ǎ ŀƴƻǘƘŜǊ ŜȄŀƳǇƭŜΣ ŀƭǘƘƻǳƎƘ ƴƻǘ ǾŜǊȅ ǊŜƭŜǾŀƴǘΣ ǘƘŜ Ψ¢ŜǊǘƛŀǊȅ ŎƭǳǎǘŜǊΩ ƛƴ ǘƘŜ [ŜŀǊƴƛƴƎ 9ȄŎƘŀƴƎŜ ǿŀǎ 

designed for a group of tertiary education providers, such as Telford, WinTec, and others. The 

members of the Tertiary cluster were course providers only, not receivers. They offered subjects 

such as Agriculture, Horticulture, and Equine Studies, which were not commonly taught at schools.   



Chapter 4: The Research Methodology  81 
 

Table 4.1 Learning Exchange School Clusters 

 

CǳǊǘƘŜǊΣ ǘƘŜ ƭƛǎǘ ƛƴŎƭǳŘŜǎ ǎŎƘƻƻƭ ŎƭǳǎǘŜǊǎ ǘƘŀǘ ǿŜǊŜ Ƴŀƛƴƭȅ ΨǾƛǊǘǳŀƭΩ ƛƴ ƴŀǘǳǊŜΦ !ǎ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ 

literature review, school clusters in the ICTPD programme were groups of schools that mainly 

operated in the face-to-face environment. They were formed by schools for a certain period of time 

for the provision of PD. They mostly disappeared when their cluster funding from the MOE ended.   

Therefore, the list only contains the clusters that adopted the Learning Exchange model and used it 

for the virtual and reciprocal exchange of educational resources. In addition, they initiated the 

programme for serving students as well as staff members.  

4.3.5 Selection criteria 

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 platform (http://pol.vln.school.nz/) and through 

personal correspondence. Table 4.2 provides information about each of those criteria. Based on the 

criteria, two cases were selected from each of the groups for including both developing and 

disappearing clusters.      

1990s 2001-02ish 2003-05ish 2006-2009 2010 2011-2014 2015

AorakinNet
AorakinNet

CASATechCantaTechCantaTech CantaTech

OtagoNet OtagoNet OtagoNet OtagoNet

DunedinNet DunedinNet DunedinNet DunedinNet

SILC SILC SILC SILC

WestNet WestNet WestNet WestNet WestNet

Mana-Ota-TikeiMana-Ota-Tikeix x

CentreNet CentreNet x x

FarNet FarNet FarNet FarNet FarNet

HarbourNet HarbourNet

CoroNet CoroNet CoroNet x

Volcanics Volcanics Volcanics Volcanics 

BayLink BayLink BayLink BayLink BayLink

WelCom WelCom WelCom WelCom WelCom

TaraNet TaraNet TaraNet x x

WellingtonLoopWellingtonLoop x WellingtonLoop

HuttNet HuttNet HuttNet HuttNet HuttNet

Nation 

Wide VLNPrimary VLNPrimary VLNPrimary VLNPrimaryVLNPrimary

New 

Zealand 

Regions

CantaNet
NetNZ

South 

Island 

Clusters

North 

Island 

Clusters

NetNZ

Volcanics

http://pol.vln.school.nz/
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Table 4.2 Criteria for selecting cases 

 

                                                           
4 No information was found regarding CentreNet and Mana-Ota-Tikei clusters. Also, Tertiary and GCSN were excluded from selection due to their varied operational nature.  
5 Previously, clusters mainly consisted of rural, small secondary schools. However, 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 2010. Therefore, AorakinNet was not listed separately.   
7 HarbourNet started operating in 2014. For that reason, some fields in the table are not applicable for HarbourNet. 

Clusters as in 20104 

Number of Active Schools 
Number of Courses 
Offered 

Number of Students 
Enrolled 

Nature of Cluster 
(course 
provider/receiver) 

Nature of 
Schools 
(mainly small 
rural /large 
city)5 

As in 
2014 

Increase/decrease 
in the number of 
member schools 
from 2009 to 2014 

As in 
2014 

Change in 
number of 
courses from 
2011 to 2014 

 
As in 
2014 

Increase/decrease 
in the number of 
enrolled students 
from 2009 to 2014 

CantaNet6 
39 +4 45 +10 498 +63 Provider & Receiver   Small 

OtagoNet 

DunedinNet 8 -4 1 -5 64 -27 Provider & Receiver Large 

SILC 10 +5 3 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 

HarbourNet7 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 
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The first criterion, the Number of Active Schools, was to help identify the current size and growth 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 in terms of offered courses. The rate of change 

indicated the perceived interest of students in the offered courses and trust of schools in the 

ǇǊƻƎǊŀƳƳŜΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ ǘƘƛǊŘ ŎǊƛǘŜǊƛƻƴΣ ǘƘŜ bǳƳōŜǊ ƻŦ 9ƴǊƻƭƭŜŘ {ǘǳŘŜƴǘǎΣ ŀƭǎƻ ǎƘƻǿŜŘ ǎǘǳŘŜƴǘǎΩ 

interest and reliance 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 ICTPD clusters.  

Finally, the criterion for the identification of school sizes was to indicate whether the cluster was 

composed of mainly urban, rural, semi-rural, both urban and rural or schools from throughout the 

country (national level cluster). This criterion was required because the research was particularly 

interested in gathering data from rural or semi-rural 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, according to Statistics New Zealand (2006), 

there are no internationally recognised definitions of urban and rural areas. Based on the guidance, 

the geographical classification of LeaǊƴƛƴƎ 9ȄŎƘŀƴƎŜ ŎƭǳǎǘŜǊǎ ƛƴ ǘƘƛǎ ǊŜǎŜŀǊŎƘ ǿŀǎ ΨƳŀƛƴƭȅΩ based on 

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 classification 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 ethics agreement 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 pseudonyms: A-Net, B-Net, C-Net, and D-Net. The 

names were based on the sequence of the data collection process. For example, A-Net has been 

used for the cluster that was accessed first for the data collection and D-Net is the last cluster in the 

data collection sequence.    
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4.4  Data Collection Process 

This section first identifies the adopted data collection approach and then discusses multiple sources 

of evidence, including in-depth interviews, direction observation, and documentation, for data 

collection. Then, the involvement of ANT in the data collection is explained. Later, the section 

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 research begins with broad research 

themes that are eventually refined through the data analysis processes (Carroll & Swatman, 2000). 

According to Thomas (2006, p. 238), through an inductive approach, researchers use detailed 

ƛƴǘŜǊǾƛŜǿǎ ǿƛǘƘ ǇŀǊǘƛŎƛǇŀƴǘǎ άǘƻ ŘŜǊƛǾŜ ŎƻƴŎŜǇǘǎΣ ǘƘŜƳŜǎΣ ƻǊ ŀ ƳƻŘŜƭ ǘƘǊƻǳƎƘ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴǎέΦ 

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 structured questions, the research strategy 

is called deductive (Carroll & Swatman, 2000). Such an approach is suitable to identify whether 

ƎŀǘƘŜǊŜŘ Řŀǘŀ ŀǊŜ άŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǇǊƛƻǊ ŀǎǎǳƳǇǘƛƻƴǎΣ ǘƘŜƻǊƛŜǎΣ ƻǊ ƘȅǇƻǘƘŜǎŜǎ ƛŘŜƴǘƛŦƛŜŘ ƻǊ 

ŎƻƴǎǘǊǳŎǘŜŘ ōȅ ŀƴ ƛƴǾŜǎǘƛƎŀǘƻǊέ ό¢ƘƻƳŀǎΣ нллсΦ ǇΦ ноуύΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŘŜŘǳŎǘƛǾŜ ŀpproach can be 

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 considered suitable 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, archival records, interviews, 

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, the selected 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.  

 In-depth one-to-one interviews 

The one-to-one in-depth interview was used 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  85 
 

{ƛƳƛƭŀǊƭȅΣ ¸ƛƴ όнлмпύ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ƛƴǘŜǊǾƛŜǿƛƴƎ ŀƭƭƻǿǎ ǊŜǎŜŀǊŎƘŜǊǎ ǘƻ ŦƻŎǳǎ ƻƴ ƛƴŘƛǾƛŘǳŀƭ ǇŀǊǘƛŎƛǇŀƴǘǎΩ 

perspectives and meanings regarding a subject.  

Specifically, in order to avoid an elite bias (an interview pitfall when only certain types of people are 

interviewed), this research accessed participants from all organisational levels in the selected cases. 

For example, e-students and e-teachers were accessed as the main users of the programme (The 

ǇǊŜŦƛȄ ΨŜΩ ƛǎ ǳǎŜŘ ōȅ ǘƘŜ /ƻƳƳǳƴƛǘȅ ŦƻǊ ŎƭǳǎǘŜǊ ǇŀǊǘƛŎƛǇants). E-principals (cluster coordinators), e-

ŘŜŀƴǎ ŀƴŘ ǎŎƘƻƻƭ ǇǊƛƴŎƛǇŀƭǎ ǇǊŜǎŜƴǘŜŘ ǘƘŜƛǊ ǇŜǊǎƻƴŀƭ ǾƛŜǿǎ ŀǎ ǿŜƭƭ ŀǎ ǊŜǇǊŜǎŜƴǘƛƴƎ ǎŎƘƻƻƭǎΩ ŀƴŘ 

ŎƭǳǎǘŜǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎΦ hǘƘŜǊ ƪŜȅ ƛƴŘƛǾƛŘǳŀƭǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŎƭǳǎǘŜǊǎ ŀƴŘ ǘƘŜ 

Learning Exchange from 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 facilitated identifying 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. 

All the interviews were audio-recorded 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 member checking 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.  

 Documentation 

Documentary information was used as another source of empirical data collection. The documents 

included cluster policy guidelines, memoranda of understanding between schools in a cluster, 

minutes of monthly intra-cluster meetings, progress reports, cluster self-review reports, reports of 

education review officers, newspaper reporting, documents from the MOE and user manuals 

regarding effective uses of technology such as VC.   

According to Yin (2014, p. 107), the most important ǳǎŜǎ ƻŦ ŘƻŎǳƳŜƴǘǎ ŀǊŜ άǘƻ ŎƻǊǊƻōƻǊŀǘŜ ŀƴŘ 

ŀǳƎƳŜƴǘ ŜǾƛŘŜƴŎŜέ ŎƻƭƭŜŎǘŜŘ ǘƘǊƻǳƎƘ ƛƴǘŜǊǾƛŜǿǎΦ Lƴ ǘƘƛǎ ǎǘǳŘȅΣ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ƛƴŎƭǳŘƛƴƎ ŘƻŎǳƳŜƴǘǎ 

were threefold. First, some of the documents provided further information that was not discussed or 

could not be established 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 to confirm 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 enhanced the 

trustworthiness of the evidence.  

Lastly and most importantly, from the ANT perspective, the inclusion of some of the documents such 

as how-to-use-a-technƻƭƻƎȅ ƻǊ ǳǎŜǊ Ƴŀƴǳŀƭǎ ǿŀǎ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ΨǾƻƛŎŜǎΩ ŦǊƻƳ ƴƻƴ-human actants. 

The next section discusses the role of ANT during the data collection process in detail. 

 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 elements that were 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 student learning area was observed to have been 

effectively used for communication between e-students, e-teachers, and e-dean. That was observed 

as a critical part of the deep local support for e-students. In another instance, a damp, smelly VC 

ǊƻƻƳ ǿŀǎ ƻōǎŜǊǾŜŘ ΨǎǇŜŀƪƛƴƎΩ ƻƴ ōŜƘŀƭŦ ƻŦ ΨǘƘŜ ǘƘƛƴƎǎΩ ōȅ ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ǳƴŘŜǊǳǘƛƭƛǎŀǘƛƻƴ ƻŦ ǘƘŜ 

resources.      

In short, multiple sources of evidence were used for data collection, which included in-depth 

interviews, direct observations, and documentation. The sources were collectively analysed, 

reported and interpreted to reconstruct the reality of the development of the Learning Exchange. 

4.4.3 Participant selection and data saturation  

Two of the important decisions during the data collection process are the selection of participants 

and deciding when to stop collecting data. The decisions to establish boundaries become a challenge 

in a study using ANT because άŀŎǘƻǊ-networks are theoretically boundless as each actor is also a 

network, and following of the network could continue ad infinitumέ ό±ƻǎΣ нлмпΣ ǇΦ упύΦ ¢ƘŜǊŜŦƻǊŜ a 

decision to cease data collection was needed to define the extent to which actants can be followed 

and black-boxes be opened.   

A number of strategies were adopted ǘƻ ŀŘŘǊŜǎǎ ΨǘƘŜ ǇǊƻōƭŜƳ ƻŦ ǎŜƭŜŎǘƛƻƴΩΦ CƛǊǎǘΣ ǘhe study 

boundaries were divided into two ς outer and inner boundaries. The outer boundaries separated the 

cases or school clusters from other clusters. On the other hand, inner restrictions focused on 

internal aspects of the cases that were relevant to the research objectives and questions. Second, 

clear selection criteria were outlined in order to set the boundaries around the Learning Exchange 

network. Section 4.3.5 discussed the factors while outlining the criteria in detail. Third, the case 

research method was selected as a strategy to define the outer boundaries of the study.  
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Lastly, for setting internal boundaries, various approaches suggested by other ANT scholars were 

considered regarding how to know where and when to stop. This strategy was to assist in deciding 

on data saturation. Cresswell, Worth and Sheikh (2010) and McLean and Hassard (2004) suggest that 

a decision regarding the data saturation should be focused on answering the research question and 

making rigorous and pragmatic decisions. Vos (2014) and other studies adopted strategies such as 

the point of saturation and the emergence of no new actants or no new controversies for deciding 

inclusion/excision of actants. In other words, the answer to the question of where to stop basically 

remained at the discretion of the researcher, which was informed by previous studies.  

Regarding the selection or recruitment of participants, the first participant or representative was 

ŦƻǳƴŘ ŘǳǊƛƴƎ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ǊŜǾƛŜǿ ǇǊƻŎŜǎǎΦ ¢ƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƴŀƳŜ ŀǇǇŜŀǊed a number of times on 

various documents. During the data collection, the actant was followed and interviewed first. Based 

ƻƴ ǘƘŜ ŀŎǘŀƴǘΩǎ ǎǳƎƎŜǎǘƛƻƴΣ ƻǘƘŜǊ ŀŎǘƻǊ-networks were followed, which became, in a way similar to 

the snowball sampling method. In addition to the snowballing, interview data and other documents 

were used to identify potential research participants whose response could represent other actants.    

A total of thirty interviews with human actants were conducted. Some of the actants contacted did 

not participate whereas some were contacted twice after their first interview and agreed to do so. In 

one case, one participant changed nearly half of the interview transcript and added more 

meaningful data. Regarding the length of the interviews, some interview sessions lasted for nearly 

two hours whereas sessions with students lasted an average 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 to translate a phenomenon. Studies such as Tatnall and Gilding 

(1999) advocate the addition of ANT as a research approach for qualitative studies in IS. Section 

3.2.2 in Chapter 3 mentioned ǘƘƛǎ ǘƻǇƛŎΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘƛǎŎǳǎǎŜǎ ǎƻƳŜ ƻŦ !b¢Ωǎ ǎǳƎƎŜǎǘŜŘ ŀǇǇǊƻŀŎƘŜǎ 

and their adoption or abandonment during this research.  

 The role of the researcher ς following actants 

Looking back at the ontological dimension of ANT discussed in the theoretical chapter, ANT views a 

reality as a host of dissimilar, heterogeneous actants (de)constructing a reality (actor-network). With 

that stance, ANT encourages researchers to follow actants within their associations, although for a 

short period of time, during data ŎƻƭƭŜŎǘƛƻƴΦ ²ƛǘƘ ǘƘŜ ǎǳƎƎŜǎǘƛƻƴ ǘƻ ΨŦƻƭƭƻǿ ŀŎǘŀƴǘǎΩΣ !b¢ ǇǊƻǇƻǎŜǎ 

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 to let the 
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participants (actants) construct the phenomena under investigation rather than imposing 

preconceived concepts (Vos, 2014).  

CƻǊ ǘƘŜ ǊŜŀǎƻƴ ƻŦ ΨŦƻƭƭƻǿƛƴƎ ŀŎǘŀƴǘǎΩ ǿƛǘƘƛƴ ǘƘŜƛǊ ŎƭǳǎǘŜǊǎΣ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊ visited some of the schools. 

¢ƘŜ ǊŜǎŜŀǊŎƘŜǊ ƧƻƛƴŜŘ ǎƻƳŜ ƻŦ ǘƘŜ ƭƛǾŜ ±/ ŎƭŀǎǎŜǎΣ ƻōǎŜǊǾŜŘ ǎǘǳŘŜƴǘǎΩ ƛƴǘŜǊŀŎǘƛƻƴǎ ƛƴ ǘƘŜ ƭŜŀǊƴƛƴƎ 

centres and visited VC rooms and facilities. In particular, the researcher travelled between schools to 

note the geographical and 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 the networks 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: 

agnosticism of the observer; generalised symmetry requiring 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.   

 Non-human actants as a source of evidence  

The concept of heterogeneity in ANT emphasises the roles of humans as well as non-humans in the 

construction and transformation of a reality (network). The emphasis brings the challenge of 

collecting evidence from non-human actants. Since the principles of heterogeneity and symmetry sit 

at the core of ANT, this study had to ensure the collection of evidence from non-human 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 non-human actants ( Luoma-aho & Paloviita, 2010; Vidgen & McMaster, 1996; Vos, 2014). In the 

strategy, the agents were followed to speak for the non-human actants. For example, during the 

interviews, e-principals and e-deans 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 of non-humans in 

relation to their individual successful role performance as well as the challenges brought by 

continuous changes in those elements. For example, clusters in the Learning Exchange were 

previously known as the VC-based course sharing programme. However, more recently, the role of 

VC has been minimised due to the influences of other artefacts such as Adobe Connect, Google 
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Hangout, Skype and other desktop based group video-conferencing applications. As a result, the 

description of clusters has changed and the VC basis of the programme is no longer valid. Similarly, 

participants represented 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 

ōŜȅƻƴŘ ǘƘŜ ŀǳƎƳŜƴǘŀǘƛƻƴ ŀƴŘ ŎƻǊǊƻōƻǊŀǘƛƻƴ ǳǎŜǎΦ Lƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴΣ ΨǎƻƳŜ ƻŦ ǘƘŜ 

ŘƻŎǳƳŜƴǘŀǊȅ ƛƴǎŎǊƛǇǘƛƻƴǎΩ ǿƻǊƪŜŘ ŀǎ ƛƴŦŜǊŜƴŎŜǎ ƴƻǘ ƳŜǊŜƭȅ ŦƻǊ ƎƛǾƛƴƎ Ŏlues, but mainly for providing 

ΨŘŜŦƛƴƛǘƛǾŜ ŦƛƴŘƛƴƎǎΩΦ ¢Ƙŀǘ ŎƻƴǘǊŀǎǘŜŘ ǿƛǘƘ ¸ƛƴΩǎ (2014) suggestion of using documents for the 

ǇǊƻǾƛǎƛƻƴ ƻŦ ŎƭǳŜǎΦ wŀǘƘŜǊ ¸ƛƴ όнлмпΣ ǇΦ млтύ ŀǊƎǳŜǎ ǘƘŀǘ άǘƘŜ ƛƴŦŜǊŜƴŎŜǎ ŎƻǳƭŘ ǘǳǊƴ ƻǳǘ ǘƻ ōŜ ŦŀƭǎŜ 

ƭŜŀŘǎέΦ IƻǿŜǾŜǊΣ ƛƴ ǘƘƛǎ ǎǘǳŘy, that was not the case for some of the documents. That was because 

ǘƘŜ ŘƻŎǳƳŜƴǘǎ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ƘŀǾŜ ŀŎǘŜŘ ŀǎ ΨƳŀŎǊƻ-ŀŎǘŀƴǘǎΩ όǘƘŜ ŜƭŜƳŜƴǘǎ ǿƛǘƘ ƎǊŜŀǘŜǊ ƛƴŦƭǳŜƴŎŜ ƛƴ 

ǘƘŜ ƴŜǘǿƻǊƪύΦ CƻǊ ŜȄŀƳǇƭŜΣ ǎƻƳŜ ƻŦ ǘƘŜ ƳŀƧƻǊ ŘŜŎƛǎƛƻƴǎ ǿŜǊŜ ƳŀŘŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƭǳǎǘŜǊǎΩ ǎelf-

review documents. Further, those documents were not from a single author and had been reviewed 

ǇǊŜǾƛƻǳǎƭȅΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ŘƻŎǳƳŜƴǘǎ ǿŜǊŜ ŀƴŀƭȅǎŜŘ ǿƛǘƘ ǘƘŜ ƻǊƛƎƛƴŀƭ ǊŜǾƛŜǿŜǊΩǎ ŎƻƳƳŜƴǘǎ ŀƴŘ ǘƘŜ 

findings from the documents were corroborated by the research participants through the member 

check process further 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 or methodical 

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 ANT approaches as research methodologies 

would have opened another avenue for argument. Therefore, the study used a set of established IS 

methods and techniques coupled with the ANT approaches where appropriate.   

4.4.5 Managing ethics  

This study followed a number of guidelines and took practical steps towards managing ethics 

regarding interviews, documents, and observations. According to Myers and Newman (2007), 

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 guidelines Myers and 

Newman (2007) recommend for avoiding issues and pitfalls during a qualitative research process 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 addition, 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 specified. Those 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 

collection commenced. The following are some of the main guidelines adopted from the New 

Zealand Association for Educational Research (NZARE, 2010):  

¶ !ƴ ƛƴŦƻǊƳŀǘƛƻƴ ǎƘŜŜǘ ŀƴŘ ŎƻƴǎŜƴǘ ŦƻǊƳ ǿŜǊŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŎƘƛƭŘǊŜƴΩǎ ǇŀǊŜƴǘκƎǳŀǊŘƛŀƴΦ  

¶ The information sheet informed children and their parents about the research they were 

invited to participate in. 

¶ Through the information sheet and consent form, 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.   

¶ Parents were clearly informed that gathered data would only be used for research purposes 

and the gathered data would be destroyed once the research is published.   

¶ Parents were informed of their right to withdraw from the research two months after the 

interview date. 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜǎŜ ƎǳƛŘŜƭƛƴŜǎΣ ƛƴŘƛǾƛŘǳŀƭ ǎŎƘƻƻƭǎΩ ƻǿƴ Ŏƻde of conduct for visitors was followed 

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 data collection 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 confidentiality of any 

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 process in 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 phase. Miles and Huberman (1994) propose three general steps to 

ŀŘŘǊŜǎǎ ǘƘŜ ŎƘŀƭƭŜƴƎŜΣ ǿƘƛŎƘ Ŏƻƴǎƛǎǘ ƻŦ Řŀǘŀ ΨǊŜŘǳŎǘƛƻƴΩ ƻǊ ŎƻƴŘŜƴǎƛƴƎΣ Řƛǎplay and conclusion. 
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Similarly, Creswell (2013) suggests a data analysis and representation plan that includes three main 

phases: preparing 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 steps, Yin (2014) suggests 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 rival explanations (Yin, 2014). This study 

ΨǿƻǊƪŜŘ ǿƛǘƘ ǘƘŜ Řŀǘŀ ŦǊƻƳ ǘƘŜ ƎǊƻǳƴŘ ǳǇΩ ƛƴ ƻǊŘŜǊ ǘƻ ƭŜǘ ǘƘŜ ƪŜȅ ŎƻƴŎŜǇǘǎ ŜƳŜǊƎŜ ŦǊƻƳ ǘƘŜ Řŀǘŀ 

rather than relying on or examining some pre-existing concepts. The analysis strategy remains 

consistent with the inductive data collection approach, which emphasises avoiding any constraints 

on the emergence of concepts. 

Based on Miles and Huberman (1994), Creswell (2013) and Yin (2014), the data analysis in this study 

included the following three phases.    

4.5.1 Transcribing and organising data ς phase 1 

After data collection for the A-Net school cluster, audio-recorded 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 participants, 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 ideas and concepts 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 from A-Net participants, data were gathered 

from participants in B-Net, C-Net, and D-Net school clusters. The same procedure of complete 

transcription, member checking and summarising was exercised.  

4.5.2 Segmenting, coding and reducing data ς phase 2 

The second phase was about working with the sheer volume of data. In this phase, 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 particular 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 outcome. Figure 4.1 from 

Creswell (2012) illustrates the process of code reduction from many pages of raw data into themes 

in qualitative research. A 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 and redundant 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 suggested by Creswell (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 revisions, relevant 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 Translation as a template for the reporting of the research findings.  

The end result of this phase was a list of 35-40 tentative codes, classified into four main categories, 

each representing one phase of the Translation process. Creswell (2013, p. 186) regards the main 

ŎŀǘŜƎƻǊƛŜǎ ƻŦ ŎƻŘŜǎ ŀǎ ǘƘŜ άōǊƻŀŘ ǳƴƛǘǎ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴέ ƛƴ ǉǳŀƭƛǘŀǘƛǾŜ ǎǘǳŘƛŜǎΦ 

 

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 cross-case analysis chapter.   

4.5.3 Representing and analysing data ς phase 3 

The last main phase was the reporting and analysis of the data. Naturalistic language was used to 

report what was found, 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 superiority claim from any 

actant in the cases. As a result, in-ŘŜǇǘƘ ŘŜǎŎǊƛǇǘƛƻƴǎ ƻŦ ŜŀŎƘ ƻŦ ǘƘŜ ŎŀǎŜǎΩ ŘŜǾŜƭƻǇƳŜƴǘΣ ǎƛƴŎŜ ǘƘŜƛǊ 

initiation, were reported. For the reporting of the findings, the four phases of ANT were used, which 

worked as a framework. The reporting 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 its first two research 

questions: How was the Learning Exchange developed and utilised by school clusters in New 

Zealand? The outcome of the findings chapter was a summary of key findings, including the factors 

that had supported or inhibited the development of self-sustaining Learning Exchange clusters. The 

summary thus answered the third research question.  

Then, the four case findings were merged and examined to describe the development of a self-

sustaining cluster. The intention was to allow the researcher to compare the findings from four 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 factors. As a result, the interpretation provided a holistic view 

of how to develop a self-sustaining cluster ς 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, 1999). Due to the intangible nature of gathered data in qualitative studies, maintaining 

quality and trustworthiness remains a challenge for such studies (Gibbert & Ruigrok, 2010). 

However, scholars such as Creswell and Miller (2000) recommend qualitative researchers follow a 

strategy to demonstrate the trustworthiness of their studies. For this purpose, Guba (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, 1981; Shenton, 2004): 

Credibility of research can be related to the extent to which the research findings are true or 

dependable. 

Transferability ƳŜŀƴǎ ǘƘŜ ŘŜƎǊŜŜ ǘƻ ǿƘƛŎƘ ŀ ǎǘǳŘȅΩǎ ŦƛƴŘƛƴƎǎ Ŏŀƴ ōŜ ŀǇǇƭƛŎŀōƭŜ ǘƻ ƻǘƘŜǊ ƎǊƻǳǇǎ ŀƴŘ 

situations. Questions of the transferability of research findings may arise due to a limited number of 

research participants in qualitative studies.   



Chapter 4: The Research Methodology  94 
 

Dependability means the level to which similar findings would result if the work was repeated with 

the same method, context, and participants.  

Confirmability relates to the objectivity or neutrality of research findings. The aspect may become an 

issue arising from researcher bias. 

Shenton (2004) analysed those four criteria and endorsed them as significant aspects for 

demonstrating research trustworthiness. Table 4.3 adapted from Guba (1981) gives a brief 

description of the four criteria including their meaning and appropriate scientific terms.   

Table 4.3 Four aspects of Trustworthiness 

Trustworthiness Scientific Term 

Criteria Aspect 

Credibility Truth Value (Internal) Validity 

Transferability  Applicability Generalizability 

Dependability Consistency Reliability 

Confirmability Neutrality Objectivity 

 

To ensure quality and rigor in this research, the following approaches and guidelines were adopted. 

As recommended by Gibbert and Ruigrok (2010), these 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 back to 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 and comments 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 Shenton (2004), detailed 

descriptions of the Learning Exchange clusters or cases and contextual evidence were collected. For 

that reason, interviews were in-depth, not semi-structured as in some studies. Similarly, physical 

visits were made and data were collected through 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 address the challenge, 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 the confirmability aspect, the research adopted the three ANT principles of agnosticism, 

ŦǊŜŜ ŀǎǎƻŎƛŀǘƛƻƴΣ ŀƴŘ ƎŜƴŜǊŀƭƛǎŜŘ ǎȅƳƳŜǘǊȅΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊΩǎ ǊƻƭŜ ǊŜƳŀƛƴŜŘ ƭƛƳƛǘŜŘ 

during the data collection by mainly following and listening to the participants, 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 objectivity.  

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 epistemology with an 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 

contextual 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 for data collection and units of analysis. The criteria for the selection of the cases were also 

discussed.  

Regarding the data collection, in-depth interviews, direct observations and documentation were 

described as the multiple sources for gathering evidence from individuals. In particular, the role and 

guidance of ANT was discussed with regard to the collection of data from human as well as non-

human actants. The topic of human ethics was discussed for the collection and preservation of the 

interview data and 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: RESEARCH FINDINGS  

The chapter outlines the research findings regarding the development of the four cases ς A-Net, B-

Net, C-Net and D-Net school cluster ς ōȅ ǳǎƛƴƎ ǘƘŜ !ŎǘƻǊ bŜǘǿƻǊƪ ¢ƘŜƻǊȅΩǎ ό!b¢ύ ŀƴŀƭȅǘƛŎ ƭŜƴǎΦ ¢ƘŜ 

findings have been compiled from in-depth interviews with individuals, various documents and 

direct observations discussed in the Methodology Chapter. Some of the interviewees have been 

directly involved while others have been indirectly part of the clusters but have had close 

relationships with the network actants. Some examples of inputs from non-humans included cluster 

self-review reports, memorandum of understanding (MOU) between the schools and the MOE, 

ICTPD cluster documents, and others. Those inscriptions were un-boxed, analysed and reported.  

In order to 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 

Translation ς Problematisation, Interessement, Enrolment and Mobilisation ς describe the 

development of the four clusters and identify and present various actants along with their roles in 

the network construction. This chapter aims to address the following questions:  

¶ How was the Learning Exchange programme developed in New Zealand? 

¶ How was the programme utilised in some of the school clusters in New Zealand? 

¶ 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 main sections. Each of the next four main sections reports the 

research findings regarding A-Net, B-Net, C-Net and D-Net respectively. In doing so, the study has 

addressed the first two research questions. At the end, Section 5.5 provides a summary of the 

chapter. The summary provides the key mediating and disruptive factors regarding the development 

of each of the four clusters separately. Hence, the third research questions is addressed.   

Before reporting the findings, Figure 5.1 illustrates the four phases of Translation and the possible 

activities associated with the development of each of the four clusters. The phases have been 

described in detail in Chapter 3 (Theoretical Lenses).  
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Figure 5.1 The Translation of Learning Exchange clusters in New Zealand 

5.1 A-Net Case Findings 

One of the disadvantages of studying in schools located in rural areas is having limited 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 educational 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-conference-based virtual exchange of educational resources between seven or eight schools in 

the region. The group or cluster of schools utilised various ICTs for the reciprocal exchange of 

resources. The group of schools is called A-Net in this study.  

To formally execute the proposed solution, A-Net initiators successfully persuaded some key players 

needed for the formal initiation of their cluster around 2001-02. Various roles were set up and 

responsibilities were assigned to the cluster participants. In particular, the roles of cluster 

coordinator and e-dean 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 maintaining good relationships between students and 

staff involved in the Learning Exchange activities.   






























































































































































































































































































































