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Abstract 

The term ‘Digital Natives’ commonly refers to young people who have been born and raised 

in a world where technologies are ubiquitous. Digital natives are meeting the common 

challenges of adolescence such as the development of social, cognitive and emotional well-

being in these ubiquitous spaces. While research on ubiquitous spaces within the Information 

Systems domain is gaining popularity, there is very little emphasis on the role of digital 

natives within these spaces. Similarly, digital native use of the Internet as a ubiquitous space 

is a popular research area within the youth development and educational domains. However, 

despite the popular interest in this topic there is insufficient research on understanding how 

these ubiquitous spaces are impacting on the well-being and development of digital natives.  

One of the key objectives of this research was to explore digital native use of ubiquitous 

spaces and to provide a coherent understanding of their well-being and development in these 

spaces. Subsequently, the second key objective was to explain factors that may influence the 

impact of ubiquitous spaces on digital native well-being and development. 

In order to fulfil these research objectives, a research methodology which consisted of two 

intertwined phases was adopted: exploration and explanation. In the exploratory phase, 

existing digital native ubiquitous spaces were observed and exploratory research carried out, 

including surveys, interviews and focus groups with students and teachers at four schools in 

NZ and Singapore. The results from this phase enabled the proposal of concepts, models and 

frameworks that integrated elements from the youth, well-being and Information Systems 

domains. In the explanatory phase a survey instrument was created that drew together 

constructs from the aforementioned domains and tested the validity of the models and 

frameworks proposed. The survey, conducted with respondents from NZ and USA, explored 

the relationship between the use of ubiquitous spaces, in particular social networking 

technologies and the social competence of digital natives as well as the moderating impact of 

personality type and gender on this relationship. The findings suggest that digital natives with 

personality type extravert, agreeableness or neuroticism significantly moderate the 

relationship between use of SNTs and social competence. In addition, contrary to existing 

research, the data revealed that gender does not moderate this relationship. The proposed 

models and frameworks enable a coherent understanding of the well-being and development 

of digital natives in ubiquitous spaces.  
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1 Introduction 

1.1 Digital Native Well-being and Development in Ubiquitous Spaces 

Prensky (2001a) delineates between two types of users based on their levels of comfort 

within the digital world: “digital immigrants” and “digital natives.” He defines digital 

immigrants as those who were not born into the digital world—they are users of information 

systems who started using systems at some stage in their adult lives. Digital natives, however, 

are users who have grown up in a digital world. The digital natives of today represent the first 

generation to grow up surrounded by information and communications technology (Tapscott, 

2008). They have spent their entire lives surrounded by computers, videogames, digital music 

players, video cams, cell phones, and so forth (Prensky, 2001a). 1Prensky (2001a) suggests 

that the digital culture and environment in which the digital natives have grown up has 

changed the way they think: "It is now clear that as a result of this ubiquitous environment 

and the sheer volume of their interaction with it, today's students think and process 

information fundamentally differently from their predecessors." (p. 1). Research by social 

psychologists shows that people who grow up in different cultures do not just think about 

different things, they begin to think differently (Nisbett, 2004b, Hayles, 2007). Therefore the 

ubiquitous Information Systems environment and culture in which digital natives are being 

raised may affect many of their thought processes. Some neurological research suggests that 

digital natives raised in a ubiquitous computing environment undergo an evolutionary change 

in the wiring of their minds—a change in neural circuitry that is fundamentally different from 

that of previous generations (Small and Vorgan, 2009).  

The digital natives of today are experiencing the period of youth in a different fashion to 

generations before them. Youth has often been described as a period of rapid emotional, 

physical and intellectual change, where young people transition from being dependent 

children to independent adults. This period of life signifies changes in the individual’s 

position to others, and a shift in their loyalties and responsibilities (Sherif and Sherif, 2009).  

Youth live their lives in a variety of contexts and environments—many of them 

overlapping—such as family, peers, school, work, and community (Morrissey and Werner-

Wilson, 2005). Accordingly, circumstances from each of the different environments have an 

                                                            
1 While Prensky’s original definition of a digital native encompasses all those born after 1989, the term digital 
native in this thesis will refer to a younger segment of this population, i.e. those between 12 and 18 years old. 
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impact on youths' preparation for, and success at, navigating the transitions inherent in their 

development (Roth and Brooks-Gunn, 2000). The Australian Institute of Health and Welfare 

asserts that young people who are unable to make this transition smoothly can face significant 

difficulties in both the short and long term (AIHW, 2003). There have been empirical studies 

done that have shown that in reality, the majority of adolescents go through this stage 

successfully without experiencing any particular traumas and reporting a level of relative 

well-being (Schulenberg and Zarrett, 2006, Galambos, Barker and Krahn, 2006). However, 

several factors have been identified which, at an individual and interpersonal level, contribute 

to the promotion and sustenance of youth well-being and those which tend to impede it. In 

particular, recent literature has paid particular attention to the importance of interpersonal 

relations in positive youth development (Schwarz, Mayer, Trommsdorff, Ben-Arieh, 

Friedlmeier, Lubiewska, Mishra and Peltzer, 2012, Martin and Dowson, 2009). Different 

studies recognise that satisfactory relations with parents and friends are connected to a more 

positive outcome in this stage of development (Van Aken, Van Lieshout, Scholte and Branje, 

1999, Claes, 1992, Noom, Dekovic and Meeus, 1999). As far as relations with peers are 

concerned, friendship is a major contributor to adolescents' psychosocial adaptation (Hartup, 

Neil and Paul, 2001, Dworkin, Larson and Hansen, 2003, La Greca and Harrison, 2005). 

Increasingly the development and maintenance of interpersonal relationships, even with close 

friends is facilitated by Ubiquitous Spaces 2 . Srivastava (2004) suggests that there are 

different ways to characterise the “ubiquitous” information society. The word “ubiquitous” is 

derived from the Latin “ubique”, meaning “that which exists everywhere” (Sorensen, Yoo, 

Lyytinen and DeGross, 2005). In the context of information technologies, ubiquitous digital 

connectivity can be seen in the indispensability of the Internet for digital natives (Srivastava, 

2004), and the rapid uptake of mobile phones, laptop computers, and personal digital 

assistants. These ubiquitous spaces impact on all facets and phases of human living 

(Funabashi, Homma, Sasaki, Sato, Kido, Fukumoto and Yano, 2008) especially those of 

digital natives. 

The ubiquitous nature of Information Systems (IS) and technologies today allows youths and 

information to be connected as never before (Vodanovich, Sundaram and Myers, 2010). A 

2004 survey by the Net Day project of 200,000 U.S. students (www.netday.org) concluded 

                                                            
2 The phrase Ubiquitous Spaces has been used interchangeably in literature with ‘the web’, ‘the Internet’, 
‘mobile technologies’ etc., but in the context of this thesis we will be referring to Ubiquitous Spaces as 
referring explicitly to web spaces and the Internet. 
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that digital natives are not just using technology differently, but their life is being moulded by 

technology differently. They are often described as digitally literate, highly connected, 

experiential, social and in need of immediate gratification (McMahon and Pospisil, 2005a). 

(Lenhart, Purcell, Smith and Zickuhr, 2010) assert that American digital natives will have 

spent 20,000 hours online by the time they are 20 years old. They typically use these 

Information Systems to explore their place and identity in the world (Valkenburg and Peter, 

2008). Unlike their digital immigrant counterparts, they tend to be more comfortable with 

extensive peer to peer collaboration and the resultant disclosure of personal data (Leung, 

2003). 

In the next section of this chapter we discuss the practical problems that exist in this domain 

before examining the related research problems. Following this, we suggest research 

objectives that may resolve these research problems and present the resultant research 

artefacts and contributions. The chapter ends with an overview of the entire thesis. 

1.2 Practical Problem 

The following is an example of a typical day in the life of a Digital Native: 

This is how Sophia, a 15-year-old Digital Native, starts a typical day, “I wake up at 7.00 

when my mobile alarm goes off. I get ready for school and put on some music – can’t wake 

up without music. I call my friend to check which bus we should take. While on the bus, I 

access my favourite blogs, update my status on my Facebook page and catch up with my 

latest Twitter updates on my iPhone. I listen to MP3s, hang out with my friends, surf the net 

most of the day in school Googling for information for my latest assignment and also look at 

the new iPhone on eBay. I make a short video clip on my iPhone and share it with my BFF. I 

chat with friends on MSN and Facebook during the day at home and at school. I’m bored and 

miss my friends so I text them. I text my mom telling her I can’t make it for dinner. Later at 

home I watch TV, download MP3s from iTunes and play World of Warcraft. I go to bed 

around 11 but am woken by a text from one of my friends at midnight.” 

 (adapted from (Windisch and Medman, 2008)) 

The activities contained within this scenario taken on their own may not raise any particular 

concerns but taken together represent the level of connectedness that digital natives maintain 

on a daily basis within ubiquitous spaces. This level of connectedness has given rise to a few 
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key problems that are being faced by digital natives and the stakeholders involved in their 

lives such as parents, teachers, academics and legislators. 

Speaking with parents and teachers as well as tuning into news media it becomes clear that 

there is conflicting news on the excessive use of and obsession with ubiquitous spaces by this 

digital generation. Adolescence is a time where young people are experimenting with all 

aspects of their lives and identity and staking out a territory away from prying eyes of their 

caregivers is one way they can do this. The Internet and other ubiquitous spaces provide such 

an opportunity. Unfortunately, the propensity to use these spaces in a private manner opens 

the door for cyber-bullying and other negative consequences. Surveys and news reports show 

that most teenagers will have encountered bullying in some form (either text or online) in the 

past year.  

In addition, some surveys maintain that constant use of digital technology is changing the 

fundamental way that young people learn. The authors of these reports suggest that this 

constant connection to ubiquitous spaces is hampering attention spans and ability to persevere 

in the face of challenging tasks. Conversely, there have also been statements made to the 

opposite effect. For example, Professor Brown, the director for the Centre of Teaching and 

Learning at Massey University asserts that purchasing a tablet or computer for a child is vital 

for developing digital literacy for future employment. Similarly, the Champion Centre for 

children with disabilities, found iPads and other tablets as an important tool to assist learning 

and cognitive development. While some parents may be against the idea of digital literacy 

being so closely integrated into the education system, they also recognise that computers are 

here to stay. Therefore, teaching digital natives to interact safely and wisely within these 

ubiquitous spaces has become a priority for both teachers and parents. 

Interestingly, digital natives themselves have a very different view of how these ubiquitous 

spaces impact them. A recent report by Common Sense Media indicated that digital natives 

think ubiquitous spaces such as social networking technologies helps them build better 

relationships with their peers and family, improves their social skills and self-esteem and 

doesn’t make them feel lonely or depressed contrary to popular belief. In spite of some 

assertions that ubiquitous spaces can take away from face time with their offline community, 

this report revealed the opposite, that young people actually prefer face time to screen time.  
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In the face of so many conflicting views on what digital natives are doing online and the 

impact that it is having on different elements of their well-being and development, it is 

perhaps useful to ask the following questions: 

Who are digital natives connecting with? Are they connecting with friends and family who 

are already part of their existing social networks (Boyd and Ellison, 2008)? Are they reaching 

out to members of a wider community that they are interested in becoming part of (Wolak, 

Mitchell and Finkelhor, 2003)? Perhaps they are utilising ubiquitous spaces to access 

governmental and non-governmental agencies in a way not possible in the offline world 

(Flanagan, Levine and Settersten, 2009). 

What do these interactions look like? What is their primary purpose for these interactions? 

Are they looking for information and advice (Borzekowski and Rickert, 2001, Suzuki and 

Calzo, 2004)? Are they creating and maintaining existing social networks (Wellman, Haase, 

Witte and Hampton, 2001)?  

What does this level of constant connectedness via ubiquitous spaces mean for the well-being 

of a digital native? How much time are digital natives spending within these ubiquitous 

spaces? Does the constant connectedness within these ubiquitous spaces replace other 

activities including playing outdoors, sleeping or reading books (Kraut, Kiesler, Boneva, 

Cummings, Helgeson and Crawford, 2002)? Are some of the online activities of digital 

natives within these spaces exposing them to potential threats from online predators and 

harmful web content (Juvonen and Gross, 2008, Mitchell, Finkelhor and Wolak, 2005, Wolak 

et al., 2003)? 

How do some of these daily activities undertaken by digital natives affect their longer term 

development? What are some of the underlying developmental tasks taking place in the 

context of these everyday interactions (Valkenburg and Peter, 2008, Valkenburg and Peter, 

2009, Valkenburg, Peter and Schouten, 2006)? Do the opportunities provided by ubiquitous 

spaces influence digital natives in a uniform manner (Wolfradt and Doll, 2001, Swickert, 

Hittner, Harris and Herring, 2002)?  

Once we consider the practical problems that exist in this area of research, what also emerges 

is a unique set of opportunities for research. We need to understand the complexity of the 

relationship that exists between digital native well-being and development and ubiquitous 

spaces. This constant level of connectedness, not previously seen has had a profound impact 
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on the well-being and development of young people today (Boyd, 2007, Tapscott, 1997). 

Conversely, it is imprudent to generalise this impact on all young people as individually they 

have unique characteristics which may or may not offset the negative and positive impacts of 

the ubiquitous digital world they live in. 

1.3 Research Problems 

There is immense interest in digital native well-being from policymakers, advocates, parents, 

teachers and the digital natives themselves. However this interest has not successfully 

translated itself into adequate support mechanisms for digital natives in a format 

understandable by them. The youth of today are part of a Net Generation (Tapscott, 1997) 

where ubiquitous technologies such as mobile phones and more popularly the Internet are 

part and parcel of their everyday lives. Stakeholders involved in the well-being of digital 

natives have thus far failed to adequately incorporate technologies within these ubiquitous 

spaces in their attempt to help young people overcome the challenges that they face. 

Perhaps the model below can reveal some insight into the problems that exist within this 

research space. (Vodanovich et al., 2010) suggests there are four key dimensions that are 

relevant for understanding digital natives in the context of ubiquitous spaces: Users (digital 

immigrants versus digital natives), Systems (Traditional Organisational Information Systems 

versus Ubiquitous Information Systems), Activity (Professional versus Personal) and Context 

(Office versus Home). Together, these four intertwined dimensions indicate a clear pattern 

emerging in current research in this area.  

Currently frameworks and models in the Information Systems domain centre around 

explaining the use of ubiquitous technologies by digital immigrants in a largely 

organisational setting (Griffith and Palmer, 1999, Chatterjee, Grewal and Sambamurthy, 

2002). There are also various frameworks available for well-being (Nieboer, Lindenberg, 

Boomsma and Bruggen, 2005, Bourke and Geldens, 2007, Diener and Eunkook, 2000) in the 

developmental, educational and psychological domain as well as youth well-being which 

centres around digital native activities for personal purposes often in the home or other 

environments such as school (Baumeister and Leary, 1995, Resnick, Harris and Blum, 1993). 

And lastly, there are models and frameworks surrounding youth use of the Internet and 

ubiquitous spaces (Subrahmanyam and Lin, 2007, Gross, 2004) in the youth domain. These 

frameworks however, tend to result in silos of research within these particular domains of 
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researchers have tended to treat Information Systems users in a singular fashion, without 

distinguishing between the various age groups. With the rise of the digital native generation, 

there is a need for us to distinguish between the various user segments, or at least between 

digital natives and digital immigrants.  

What’s missing is an exploration of the opportunities that lie within ubiquitous spaces to 

make a positive impact on digital native well-being. In addition, there also needs to be an 

understanding of the influence that ubiquitous spaces can have on digital natives and probe 

the underlying assumption of some existing research that suggests that ubiquitous spaces 

impact digital natives in a largely uniform manner. 

To this end, the following research problems have been identified. 

 Lack of a coherent definition of well-being and development of digital natives (Diener, 

Lucas, Suh and Smith, 1999, Ryff, 1989) . 

 Insufficient exploration of the impact of ubiquitous spaces on digital natives and in 

particular their well-being and development (Becker, 1992, Yelland, 2000, Oliver and 

Goerke, 2007). 

 Lack of overarching concepts, models and frameworks from diverse paradigms  that 

explore the potential for the enhancement of digital native well-being and development in 

ubiquitous spaces (Nielsen and Loranger, 2006). 

1.4 Overall Research Objectives  

There are two key objectives of this research. The first is to explore and conceptualise digital 

native well-being and development in ubiquitous spaces and the second objective is to 

explain the factors that can influence the well-being and development of digital natives 

within ubiquitous spaces.  The first step of this research will be to conceptualise the definition 

of well-being of digital natives from academic literature, existing web spaces and from digital 

natives themselves. Next, this research will endeavour to explain the different factors inherent 

within digital natives that can influence the effect that ubiquitous spaces can have on digital 

native well-being. The resulting artefacts from this research will then be evaluated and 

validated by digital natives, teachers and industry and domain experts. 
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1.5 Research Objectives 

This section describes in more detail, the specific objectives of the research.  

Research Objective One: Explore and identify from the literature and existing web spaces 

the different elements of digital native well-being and development. The thesis will begin by 

looking at the different strands of research in regards to developing a coherent definition of 

what digital native well-being means including their developmental needs. This thesis will 

also examine web spaces that contribute to the well-being of youth in some way and will 

identify the different elements and mechanisms that can both enhance and hinder the well-

being and development of youth in the context of ubiquitous spaces such as the Internet. 

Research Objective Two: Propose conceptual models and frameworks that will integrate 

models and frameworks from the Information Systems, development, education, 

psychological and youth domains in order to understand how the well-being and development 

of digital natives can be supported and enhanced in ubiquitous spaces. 

Research Objective Three: Explore and explain the relationship between engagement with 

ubiquitous spaces and impact on digital native well-being and development. This thesis will 

(a) explore the relationship between the uses of ubiquitous spaces; well-being and 

development and (b) explain this complex relationship. During the process of the thesis a 

survey instrument will be constructed. This instrument will be based upon the proposed 

conceptual models and frameworks as well as feedback received from teachers, digital 

natives and domain experts in the exploratory phase of the research. 

Research Objective Four: Disseminate and evaluate the proposed concepts, models, 

frameworks and survey instrument. The various artefacts created as a result of this research 

will be iteratively disseminated and evaluated throughout the research process with 

individuals, stakeholders and domain experts. These artefacts include concepts, models 

frameworks and the survey instrument. 

1.6 Research Contributions 

The key research contributions are: 

 Concepts, models and frameworks that enhance the understanding of the 

relationship between ubiquitous spaces and digital native well-being and 

development 
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 Survey instrument that combines elements from the digital native, well-being, 

development and Information Systems domains. 

 Publications in peer reviewed and niche conference proceedings, book chapters and 

journals. 

This research endeavours to provide insight into the key research problems identified in the 

area under study which combines elements from the youth domain, Information Systems 

domain and psychology domain. This research has significant implications for individuals, 

such as practitioners, researchers and agencies, such as the numerous governmental 

departments and the NGO are who are interested in the enhancement of digital well-being 

and development in ubiquitous spaces. Most importantly this research will have significant 

implications for the stakeholders involved in the well-being of digital natives, such as the 

digital natives themselves, their parents and teachers. The survey instrument may enable 

academics and practitioners to delve deeper into understanding and translating the impact of 

ubiquitous spaces on various aspects of digital native well-being. The primary contribution to 

knowledge from this research will be the creation of a set of models and frameworks that 

enable an understanding of the potential impact of ubiquitous spaces on digital native well-

being and the opportunities that exist within these spaces that may enable or enhance the 

well-being and development of digital natives.  

Key research contributions are: 

 A definition and discussion of the diverse dimensions and elements of digital native 

well-being and development in ubiquitous spaces. This will be useful for the 

numerous agencies involved in the well-being and development of digital natives, as 

well as stakeholders who are interested in digital native well-being and development 

in the context of the Internet.  

 Creation of conceptual models and frameworks that will enhance the Information 

Systems literature which currently has little focus on ubiquitous spaces for digital 

natives. 

 The creation of a statistical survey instrument that could be applied to a diverse 

range of young people to gain insights into how they use different ubiquitous spaces 

and what impact it has on the multifarious aspects of their well-being and 

development. 
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 Presentations and proceedings in peer reviewed and niche conferences, book 

chapters and journals. 

1.7 Organisation of thesis 

 

Figure 1.2: Organisation of thesis 

Chapter 1: Introduction. The current chapter introduces the main purpose of this thesis and 

the research question and objectives which were motivated by the identified research gap. It 

briefly summarises the research objectives and contributions. The chapter concludes with an 

overview on the organisation of this thesis. 

Chapter 2: Literature Review. This chapter reviews existing literature and provides an outline 

of the definitions, theories and concepts of digital natives, well-being, development and 

ubiquitous spaces. In addition, it reviews emerging and well-known models, concepts and 

frameworks pertaining to these key research areas. This chapter ends with a summary of 

research problems that provide motivation for the rest of the thesis. 

Chapter 1 : Introduction

Chapter 2 : Literature 
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Chapter 3 : Research 
Methodology

Chapter 4 : Exploratory 
Phase

Chapter 5 : Explanatory 
Phase

Chapter 6 : Discussion

Chapter 7 : Conclusion
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Chapter 3: Research Methodology. This chapter begins with a review of research questions, 

problems and objectives. It then explores the research approaches of relevant domains and 

motivates the ‘mixed-method’ approach that has been adopted for this study. This chapter 

concludes with a presentation of the adapted research framework adopted for this research.  

Chapter 4: Exploratory Phase. This chapter explains in detail the exploratory phase of this 

research. This phase entails four main steps: Observation, Theory Building, Exploratory 

Research and Analysis and Findings and Discussion. These steps and their results are 

discussed in greater detail and the chapter concludes with the summary of the undertaken 

exploratory study.  

Chapter 5: Explanatory Phase. This chapter explores the quantitative research approach of 

this study. First, the relevant models and frameworks that underlie this part of the research 

process are presented. The next part of this chapter presents the research hypotheses which 

motivate the survey instrument used. This chapter also provides insight into the research 

survey design including pilot testing and the data collection method. Next, a descriptive 

analysis of the survey results is provided as well as statistical analyses that have been 

undertaken for testing the research hypotheses. The chapter concludes with the summary of 

the undertaken explanatory study. 

Chapter 6: Discussion. This chapter provides a discussion of the findings by interpreting and 

describing the research discoveries from the two phases of research. This discussion is 

interspersed with the proposals of the theoretical models and frameworks that are important 

to the understanding of the impact of ubiquitous spaces for digital native well-being and 

development. This chapter concludes with a summary of key contributions provided by the 

results of this research. 

Chapter 7: Conclusion. The final chapter of the study frames and narrows the discussion; it 

explains how the research objectives are fulfilled by findings and clarifies the major 

contributions to the research practice and implications for interested stakeholders. It proposes 

ideas for future research and the limitations of the current study. 
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2 Literature Review 

2.1 Introduction 

One of the key objectives of this research is to explore and conceptualize digital native well-

being and development in ubiquitous spaces. This will enable the proposal of models and 

frameworks that will facilitate deeper understanding of how interaction within these 

ubiquitous spaces impacts the well-being and development of digital natives.  This research 

area encapsulates a few key topic areas that will be discussed in this chapter. These key 

topics are an exploration of digital natives, well-being and development of digital natives, the 

ubiquity of technology in the world of the digital natives and what this may mean for their 

well-being and development. This chapter will also provide a brief discussion of the problems 

that exist in this domain that motivate the process of research in this thesis. 

 

Figure 2.1: Key Topic Areas of Digital Native Well-being in Ubiquitous Spaces 

Digital Natives 

(Section 2.2)

Digital Native Well-being 
(Section 2.3)

Digital Native Development 
(Section 2.4)

Digital Natives and 

Ubiqutious Spaces (Section 2.5)  

Digital Native Well-being and 
Development in Ubiqitous Spaces

(Section 2.6)
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2.2 Digital Natives 

The digital natives of today are the first generation to grow up immersed in information 

communication technologies (Tapscott, 2008). A recent survey concluded, that digital natives 

“are not just using technology differently today, but are approaching their life and their daily 

activities differently because of the technology” (Prensky, 2004). They are often described as 

digitally literate, highly connected, experiential, social, and in need of immediate gratification 

(McMahon and Pospisil, 2005b). Digital natives interact with peers with a global orientation. 

Digital natives are comfortable using a whole host of systems from transaction to decision to 

collaboration support for personal and professional purposes (Vodanovich et al., 2010). They 

typically use these Information systems to explore their place and identity in the world 

(Valkenburg and Peter, 2008). Digital Natives are adept at uploading their own videos to 

YouTube, building Web sites, communicating via txt or Twitter. In their games they create 

not only avatars (characters to represent them), but entire worlds, including the houses, 

furniture, clothes, weapons and implements of whatever world they are inhabiting (Prensky, 

2001a). Therefore, digital natives are more than just consumers of digital content; they are 

also active participants and creators of this new media culture, developing content 

themselves, designing personal websites, and launching their own online enterprises (Sharp, 

2000).  Digital natives have intertwined technology as a part of their personae, using it as a 

natural and automatic extension of their minds and physical selves (Prensky, 2001a).  

In this thesis the term digital natives specifically refers to the youth of today. The term youth 

itself however can be difficult to define. Youth is defined by Webster's New World 

Dictionary as, "The time of life when one is young; especially: a: the period between 

childhood and maturity b: the early period of existence, growth, or development." 

‘Adolescence’, ‘Youth’, ‘Young person’ is difficult to define because it is not universally but 

culturally defined. For these reasons, the term ‘youth’ rather than ‘adolescence’ is now 

commonly used to refer to the period of transition to adulthood. This term allows for the full 

spectrum and a more contemporary understanding. It is the time just prior to reaching the 

physical maturity of adulthood. The United Nations defines ‘youth’, as those persons between 

the ages of 15 and 24 years, confusingly, the Article 1 of the United Nations Convention on 

the Rights of the Child defines ‘children’ as persons up to the age of 18. This was intentional, 

as it was hoped that the Convention would provide protection and rights to as large an age-

group as possible and because there was no similar United Nations Convention on the Rights 
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of Youth. Within the category of "youth", they also distinguish between teenagers (13-19) 

and young adults (20-24), since the sociological, psychological and health problems they face 

may differ. Therefore, while (Tilvawala, Myers and Sundaram, 2011) and (Wang, Myers and 

Sundaram, 2012) suggest that digital nativity be understood on a continuum, this thesis finds 

it useful to define an age-based component of who digital natives are in this particular 

research, this definition will enable the further understanding of the well-being and 

development of this particular group. 

In addition, (Palfrey, Gasser, Maclay and Gerrit, 2011) suggest that in order to understand 

how digital natives can realise the full promise of ubiquitous technologies, three divides must 

be crossed: 

Access to technology: While approximately 86% of the world’s population can connect to 

communication networks, access rates in Africa are far below access rates in Europe. 

Therefore, young people may have better Internet access in developed countries rather than 

developing countries (Wallsten, 2005).  

Digital literacy: The ability to navigate a digitally mediated world. While there is some 

evidence that the digital divide is narrowing especially in relation to the youth population of 

countries, the effective use of ubiquitous technologies is still related to digital literacy. For 

example, (Li and Ranieri, 2010) found that while Chinese teenagers’ use and access to the 

Internet and ubiquitous spaces was similar to their Western counterparts, their digital 

competence did not match up to the traditional notion of a “digital native”. 

Limited Knowledge: The third divide is a lack of knowledge of how young people are using 

these ubiquitous tools globally. (Chinn and Fairlie, 2010) found that there is a substantial 

amount of variation in rates of technology between developed and developing countries as 

well as within developing countries themselves. Furthermore, the authors suggested that this 

hard to quantify because of a lack of comprehensive studies conducted in developing 

countries.  

Keeping these divides in mind we propose the following table to illustrate the definition of 

who a digital native is in the context of this thesis. 
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Characteristics  
Age 12 – 18 years old 
Behaviour  Prefer to connect via text, chat, Facebook, games etc. 

(McMahon and Pospisil, 2005b) 

 
Prefer a-synchronistic (sequential) communication; are 
used to receiving information really fast (Rainie and 
Packel, 2001, Prensky, 2001a) 
 
Hang out online in chats, social networking sites and 
games. They function best when networked 
(McMahon and Pospisil, 2005b, Prensky, 2001a) 
 
Several tasks or recreation activities at a time: Watch 
television, text, study (McMahon and Pospisil, 2005b) 
 
They like to parallel process and multi-task (Prensky, 
2001a) 
 
Are creators of online content (Huffaker, 2004) 
 
Are adept at uploading their own videos to 
YouTube, building Web sites, communicating via txt 
or Twitter, and launching their own online enterprises 
(Sharp, 2000) 
 
Eagerly adopt new technologies (Vodanovich et al., 
2010) 

Usage Communication purposes especially social networking 
technologies (Lenhart et al., 2010, Boyd, 2007) 

Location Developed countries  

Table 2.1: Definition of a Digital Native 

2.3 Digital Native Well-being 

Digital native well-being is explored in this section in more detail. It begins with a general 

understanding of well-being, before moving on to a more specific discussion of well-being in 

relation to digital natives. Finally, this sections ends with a discussion of some relevant 

models and frameworks that may enable us to understand digital native well-being. 

2.3.1 Well-being 

Before we move on to a discussion of the well-being of digital natives, it is important to 

explore the general definitions and meanings of well-being and how it has been measured by 

different researchers. 

Some research suggests that there are three main influences on our well-being (NEF, 2004): 
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• Parents, through our genes and our upbringing, influence about 50 per cent of the 

variation in happiness between people. 

• Circumstances, which include socio-economic factors, as well as other external 

factors such as the climate and where we live, account for only 10 per cent.  

• Outlook and activities – like friendships, being involved in the community, sport, and 

hobbies as well as attitude to life – account for the remaining 40 per cent. This is 

where there is the most opportunity to make a difference to well-being.  

According to Health and Well-being UK, well-being includes 5 key dimensions physical, 

social, environment, economic and psychological well-being. 

Physical: The popular use of the term ‘well-being’ usually relates to physical well-being. 

While mortality rates continue to decline, adverse trends in young people’s health range 

across physical problems such as obesity and inactivity to psychological problems such as 

depression and drug abuse, and from relatively minor but common complaints, such as 

chronic tiredness, to rare but serious problems, such as suicide (Biddle and Asare, 2011, 

Mond, Van den Berg, Boutelle, Hannan and Neumark-Sztainer, 2011). An American study of 

mental health found less than a fifth of adults today were ‘flourishing’ (that is, they enjoyed 

good mental health), while over a quarter were ‘languishing’ or depressed; the rest – over a 

half – were somewhere between, neither mentally ill nor well (Keyes, 2002). Consistent with 

other research, younger people were more likely to be languishing or depressed and less 

likely to be flourishing.  

For the enhancement of physical well-being, it is assumed that people seek both comfort (i.e., 

reduction in noxious stimuli) and stimulation (both physically and mentally) (Nieboer et al., 

2005). The theory of social production functions (SPF) asserts that people try to improve 

their life situation by optimising two universal goals (physical and social well-being) and five 

instrumental goals by which these universal goals are achieved (stimulation and comfort for 

physical well-being, and status, behavioural confirmation and affection for social well-being) 

(Nieboer et al., 2005). This behavioural theory assumes that individuals take an active role in 

pursuing their goals intelligently (i.e., they do consider scarcities and differences in 

efficiency, they search for opportunities and they substitute), but that their rationality (beliefs 

and expectations, definition of the situation, and ways to come to a decision) is bounded and 

heavily influenced by social circumstances (Lindenberg, 2001). Therefore, well-being cannot 

be understood without considering social and psychological aspects of well-being as well. 
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Social: Communication, including contact with neighbours, friends, and family, and 

participation in social groups improves people’s level of social support, their probability of 

having fulfilling personal relationships, their sense of meaning in life, their self-esteem, their 

commitment to social norms and to their communities, and their psychological and physical 

well-being (Diener et al., 1999).  The need to form and maintain strong interpersonal bonds 

has been described as a fundamental need (Baumeister and Leary, 1995) and one that is 

critical to healthy development (e.g. Sullivan, 1953, Olsson, McGee, Nada-Raja and 

Williams, 2012). Moreover, people’s social well-being can mean a sense of belonging to 

communities, a positive attitude towards others, feeling that they are contributing to society 

and engaging in pro-social behaviour, and believing that society is capable of developing 

positively (Marks and Shah, 2005). 

Psychological: The most detailed and specific discussions of well-being are found in the 

psychological literature. “Subjective well-being”, or an individual’s perspective on their own 

well-being, is said to represent their quality of life, quality of relationships, meanings, 

achievements and individual values (Diener and Eunkook, 2000, Diener and Chan, 2011). 

Subjective well-being “can represent the degree to which people in each society are 

accomplishing the values they hold dear” (Diener and Eunkook, 2000 p. 4).  

Subjective well-being is seen as an overall state of well-being that is determined by a 

person’s ability to obtain the universal goals of physical and social well-being and their 

perspective on the future(Park, 2004). In turn, social well-being is assumed to be realized 

through three forms of social approval that have been widely acknowledged in the literature: 

affection (i.e., feeling loved); behavioural confirmation (i.e., belonging and doing things 

right); and status (i.e., distinction in valued aspects, such as skills, education, wealth) (Diener 

et al., 1999, Suh, 2000).  

Environment: A longitudinal study by Harris et al (1992) found that environmental 

influences have a substantial impact on perceived well-being. These environmental 

influences can include factors such as income, material possessions, and marital status, as 

well as contextual circumstances such as the neighbourhood people live in. Lawton (1970) 

defined “environment” as having many different perspectives, all with their own set of 

influences on a person’s well-being. 
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 The physical environment, whether natural or manmade 

 The personal environment, composed of the individuals who play some significant 

social role in relation to the subject 

 The small-group environment, an aggregate of two or more people with whom the 

person interacts (usually face-to-face) 

 The supra-personal environment, which refers to the dominant characteristics of the 

aggregate of other individuals in physical proximity to the subject (i.e., their average 

age, socioeconomic status, most-prevalent race, and so on) 

 The social environment, composed of the major social-institutional, normative, and 

cultural forces to which the individual is exposed. 

Economic: Research suggest that wealth does not always or automatically produce well-

being and that it can, in fact, be harmful when its pursuit crowds out more important sources 

of happiness (Diener and Eunkook, 2000). Historically, economic growth has been associated 

by many indicators of improved health, well-being and quality of life (Eckersley, Wierenga 

and Wyn, 2006). This is consistent with the view that money matters most when it helps us 

meet basic needs; beyond that the relationship between wealth and well-being becomes more 

complex. This is apparent when we compare per capita income and happiness in different 

countries as already noted, in rich nations, population happiness has not increased in recent 

decades (over 50 years in the United States) even though people have become, on average, 

much richer (Diener and Seligman, 2004). 

Not only does economic growth not bring happiness, but many of the things associated with 

growth can reduce our well-being. By focusing purely on economic indicators, we have 

missed the negative side effects of economic growth and efficiency. These might include the 

depletion of environmental resources, the stress from working long hours, and the unravelling 

of local economies and communities when the out-of-town supermarket settles nearby. 

Research also shows that people who are materialistic are less happy than those who value 

other things (Kasser, 2002), and it is undeniable that we live in a culture that promotes 

materialism. Therefore, the economically efficient society is not necessarily a society which 

promotes high well-being. 

While these definitions outline the meaning and importance of well-being in general, the next 

section explores the implications of well-being for digital natives. 
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2.3.2 Concepts 

Youth workers as well as policymakers, teachers, parents and researchers have highlighted 

concerns about young people’s well-being and the need for improvement in this area 

(Bourke, 2003, Eckersley et al., 2006). However, the concept of well-being has not been 

clearly defined, theorised or measured (Diener and Seligman, 2004, Ryff, 1989), especially 

when applied to young people (Ben-Arieh, 2005) in the context of the digital world. This 

section endeavours to explore this research gap. 

According to Action for Children and Youth Aotearoa (ACYA) New Zealand “well-being of 

youth” means that “the rights of every child and young person in New Zealand are recognised 

and each enjoys good health, education, safety and economic well-being” (www.acya.org.nz). 

Moreover, a recent report by United Nations Children’s Fund (2007) asserts six dimensions 

of well-being of youth, material well-being, health and safety, education, peer and family 

relationships, behaviours and risks, and young people’s own subjective sense of well-being.  

A study found that young people and youth workers agree that well-being is 

multidimensional, and that key dimensions include relationships, psychological factors, 

health, social environments and emotions (White and Wyn, 2004). However, young people 

indicated that aspects of the self and their relationships were more important to their well-

being while youth workers focused on social contexts and emotions. This implies that young 

people may be uncritical or unaware of the role of their social contexts and, as such, unlikely 

to seek to address structural dimensions that impact their well-being. The findings also 

suggest that young people felt they could control their well-being, while youth workers felt 

that young people’s well-being was connected to, if not produced by, their social 

environments (Bourke and Geldens, 2007). 

A report on Children and Young People by the Ministry of Social Development in New 

Zealand, asserted that the key indicators of well-being included health, care and support, 

education, economic security, safety, civil and political rights, justice, cultural identity, social 

connectedness and environment. The Youth Development Strategy Aotearoa (2002) 

highlighted some commonly understood aspects of well-being for young people: They need 

to be successful: at school; in relating to friends and partners; and emotionally. 
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In turn, family and friends dominate the social environments of digital natives. Consequently, 

loneliness and perceived social support from family and close friends (Subrahmanyam and 

Lin, 2007),a  socially supportive network, (Argyle, 1992, Henderson and Argyle, 1985) the 

level of emotional support (Caplan and Turner, 2007), relationships and friendships (Argyle, 

1992) as well as feeling close and connected to others on a daily basis have all been found to 

contribute to youth well-being (Hartup et al., 2001).  Moreover, feeling understood and 

appreciated and sharing pleasant interactions with friends and family are especially strong 

predictors of well-being (Reis, Sheldon, Gable, Roscoe and Ryan, 2000).  The importance of 

having friends, and more significantly having good quality friendships is an important 

developmental element for adolescents (Hartup et al., 2001). These findings underscore the 

importance of schools as a primary source of connectedness with adults, and with the broader 

community as perceived and experienced by the adolescent (Resnick et al., 1993). Resnick et 

al (1993) assert that family connectedness still plays an important part of youth’s well-being. 

A number of challenges are also faced by youth at this time. One of the more prevalent 

challenges includes peer pressure, especially experimentation with cigarettes, alcohol and 

drugs (Luthar and Becker, 2002). Adolescence is marked by an increased reliance on peer 

groups to provide them with support (Douvan and Adelson 1966). It is also a period of time 

where peer conformity increases with a greater emphasis on belonging to certain cliques or 

social circles (Rice, 1978, Berndt, 2002). Peers also provide adolescents with the opportunity 

to experiment with new behaviours and adult social roles in a context that facilitates the 

development of self-identity and a sense of self-worth (Bemporad, 1982). 

School related challenges such as schoolyard bullying have become part of the norm for some 

youth (Berson, Berson and Ferron, 2002). However research confirms that bullying among 

children poses serious risks for victims and bullies (Nansel, Overpeck, Pilla, Ruan, Simons-

Morton and Scheidt, 2001, Limber, 2002). IN addition, modern technology, however, has 

enabled would-be bullies to extend the reach of their aggression and threats beyond this 

physical setting through what can be termed ‘cyberbullying’, where tech-savvy students are 

able to harass others day and night using electronic media such as computers and mobile 

phones (Patchin and Hinduja, 2006).  
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2.3.3 Models and Frameworks 

Digital native well-being has gained increasing currency in academic circles as previously 

discussed; despite this few models or frameworks have been proposed from which to 

understand this complex topic, especially in relation to digital natives as separate from youth 

in general. 

Fattore, Mason and Watson (2007) conducted a study to understand well-being from the 

perspective of young people themselves. They found that young people identified three key 

interconnecting factors that contributed to their overall sense of well-being (Figure 2.2). A 

positive sense of self arose out of the youth feeling that they were a good person and were 

satisfied with themselves, Fattore et al (2007) found that this feeling was enforced by 

experiences of positive recognition and a sense of belonging. Having agency, or the capacity 

to have some control and to be able to exert influence, was important to well-being. This can 

be linked to an important developmental task of becoming independent from parents and 

guardians and feeling a sense of responsibility and control over their own actions (Mikami, 

Szwedo, Allen, Evans and Hare, 2010). Having a sense of security based on the negotiated 

difference between adulthood and childhood is the third dominant theme. Several factors 

were identified by children as providing a sense of security and safety. These included having 

the protection of parents, a personal safe place to be, and trusted people around them. 

 

Figure 2.2: A Child’s Well-being (Fattore et al., 2007) 
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Furthermore, Fattore et al (2009) suggest two main themes of measuring child well-being, 

attaining developmental milestones and displaying problem behaviours and deficits. The first 

theme is concerned with the assumptions about the importance to children’s well-being of 

their achieving certain developmental milestones. Indicators based on these assumptions 

measure the attainment of traditional age-based milestones occurring throughout childhood. 

This theme has its critiques however, in that it has been argued that these markers, in their 

focus on cognitive and emotional sources of and consequences for well-being, underplay the 

importance of social, economic and political factors which shape experiences of well-being. 

Abstracting children from the social and economic contexts in which they live their lives, 

ignores the complexities of individual children’s lives The second theme, related to the first, 

is about constructing indicators that measure well-being in terms of children and young 

people lacking developmental health problems or not exhibiting problem outcomes (Stanley, 

Richardson and Prior, 2005, Keating and Hertzman, 1999). However the focus on problem 

behaviours, or bad outcomes, provides a skewed concept of well-being. As Ben-Arieh et al. 

(2001) state, the absence of problem behaviours or negative outcomes does not necessarily 

indicate positive well-being. Moreover, according to the person-environment fit theory (Hunt 

1975), behaviour, motivation and mental health are influenced by the fit between the 

characteristics individuals bring to their social environments and the characteristics of these 

environments. Individuals are not likely to do well, or be motivated, if they are in social 

environments that do not meet their psychological needs. 

Another relevant model is The Ladder of Youth Participation by Sociologist Roger Hart 

(Hart, 2008). The main conjecture of this model is to provide practitioners in the field of 

Children and Youth studies to evaluate the quality of engagement they have with 

communities and individuals (Shier, 2001, Hart, 2008). The emphasis on youth participation 

in decision-making has strong links to hearing the “voice of the youth” and therefore 

enhancing their well-being (De Kort, 1999, Holdsworth, 2006). It also has strong resonation 

with creating a stronger community environment for youth, where they feel empowered 

(Hart, 1997) and which has been previously identified an important precursor to the achieving 

well-being of youth. 
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Figure 2.3: The Ladder of Participation (Adapted from Hart (1997)) 

The Youth Action and Policy Association of NSW in Australia have proposed the model 

below (Figure 2.4) to provide a more holistic view of young people’s health and well-being. 

This viewpoint emphasises the wide range of factors that impact on a young person’s well-

being and provides practitioners and academics alike, an indication of the factors that could 

be considered when implementing policies and programs aimed at achieving the well-being 

youth.  

Figure 2.5provides a more in depth look into some of the factors identified by the Youth 

Action and Policy Association NSW. This table is adapted from an OECD report (2009) and 

demonstrates measures of child well-being in OECD countries across six dimensions: 

material well-being; housing and environment; education; health and safety; risk behaviours; 

and quality of school life. Each dimension has roots in the international standards agreed for 

children in the United Nations Convention on the Rights of the Child (United Nations, 1989). 

The table enables the identification of constructs for each dimension which facilitates the 

measurement of youth well-being. It should kept in mind that this table was constructed 

specifically with a government policy focus and therefore excludes two key dimensions, 

“family and peer relationships” and “subjective well-being”, as it is unclear how governments 
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concerned with these two indicators would go about designing policies to improve outcomes 

in these dimensions. 

 

Figure 2.4: Young People’s Health and Well-being 

 

Figure 2.5: Well-being Indicators  
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The theme of development for digital natives is discussed in more detail in the next section. 

2.4 Digital Native Development  

Digital native development is discussed in greater depth in this section. The section begins 

with a general introduction to the key elements of development taking place in a person’s life 

before moving to a more in-depth focus on the key developmental tasks taking place for 

digital natives. Finally, this section ends with a discussion of some relevant models and 

frameworks that enable a clearer understanding of development for digital natives. 

2.4.1 Development  

Development can be understood as encompassing numerous developmental processes taking 

place in the emotional-social, cognitive and physical sense, however the space restriction of a 

thesis does not allow for a comprehensive review of all the development literature in these 

areas. Therefore, this section focusses on emotional-social and cognitive development in 

particular. 

Emotional-Social Development: includes emotional expression and experience, 

understanding emotions of self and others, and emotion regulation. As such, emotional 

development is central to an adolescent’s ability to interact and form relationships with others 

(Saarni, Mumme and Campos, 1998).  Emotional development during adolescence also 

involves establishing a realistic and coherent sense of identity in the context of relating to 

others and learning to cope with stress and manage emotions (Arnett, 2000, Meeus, 1996). 

The new cognitive skills of maturing adolescents give them the ability to reflect on who they 

are and what makes them unique. According to the American Psychological Association 

(2002) a coherent sense of identity is made up of two key concepts, self-concept and self-

esteem. Self- concept includes establishing a set of beliefs about oneself, including attributes, 

roles, goals, interests, values and religious or political beliefs and self-esteem is about how 

they feel about their self-concept. Self-esteem develops uniquely for each adolescent, and 

there are many different trajectories of self-esteem possible over the course of adolescence 

(Zimmerman, Copeland, Shope and Dielman, 1997). The process by which an adolescent 

begins to achieve a realistic sense of identity also involves experimenting with different ways 

of appearing, sounding, and behaving(Kroger, Martinussen and Marcia, 2010). There are 

several key theories in this field of research; however the two most relevant theories for this 
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thesis is Erik Erikson’s theory of Psychosocial Development (Erikson, 1968, Marcia, 1966) 

and Marcia’s Identity Status Model (Marcia, 1966) which extends Erikson’s theory. 

Erik Erikson proposed theory of emotional development consists of eight crises or stages. 

Each stage occurs during a specific window in an individual's development. These stages 

start at birth and occur right through to adulthood. A more in-depth review of these stages can 

be found here (Côté, 2006, Côte and Levine, 1988).One of the main elements of Erikson’s 

psychosocial stage theory is the development of ego identity. Ego identity is the conscious 

sense of self that we develop through social interaction. According to Erikson, our ego 

identity is constantly changing due to new experience and information we acquire in our daily 

interactions with others(Erikson, 1968). The discussion of this theory reflects the relevance to 

this thesis which is considering young people ages between 12 and 18, therefore the relevant 

life stage of this theory which is discussed in more detail is psychosocial development stage 5 

– Identity vs. confusion. During Stage 5 of this theory Erikson proposes that during 

adolescence, children are exploring their independence and developing a sense of self. Those 

who receive proper encouragement and reinforcement through personal exploration will 

emerge from this stage with a strong sense of self and a feeling of independence and control. 

Although identity development is not an exclusive product of adolescence, the sense of “who 

am I” becomes more pronounced during this stage due to the huge cognitive and physical 

changes taking place at this time(Kroger et al., 2010). In a later contribution to his original 

theory, Erikson (1980) also posited that although other forms of intimacy and relationships 

are part of normal development, it is only possible to experience genuine intimacy with 

another person and to form genuine relationships after a reasonable sense of identity has been 

established because “the condition of twoness is that one must first become oneself” (p. 101). 

Optimally, adolescents enter adulthood with a mature desire and capacity for intimacy based 

in a solid sense of self. 

Marcia (1966) proposed two key processes of identity formation: exploration and 

commitment. Exploration indicates the extent to which adolescents consider various 

alternative commitments in relevant identity domains. Commitment is the degree to which 

adolescents have made choices in important identity domains and are committed to these 

choices. Based on the amount of exploration and commitment, Marcia distinguished four 

identity statuses. Identity diffusion (D) indicates that the adolescent has not yet made a 

commitment regarding a specific developmental task and may or may not have explored 
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different alternatives in that domain. Foreclosure (F) signifies that the adolescent has made a 

commitment without much prior exploration. In moratorium (M), the adolescent is in a state 

of active exploration but has not made significant commitments. Identity achievement (A) 

signifies that the adolescent has finished a period of active exploration and has subsequently 

made a commitment. According to Marcia, adolescents who have dealt with their identity 

crises in a healthy manner guarantee an effective process of dealing with their identity 

problems.  Identity formation is affected by previous stages of the child’s development and 

then is influenced later in identity crises later in life. 

In addition to identity formation all adolescents must begin to master the emotional skills 

necessary to manage stress and be sensitive and effective in relating to other people. These 

skills have been called “emotional intelligence” (Goleman, 1998, Frederickson, Petrides and 

Simmonds, 2012). Emotional intelligence involves self-awareness, but above all, relationship 

skills—the ability to get along well with other people and to make friends (Poulou, 2010). 

Self-awareness involves being able to recognise and manage emerging emotions. Being 

aware of and being able to label their feelings helps adolescents identify options and to do 

something constructive about them.  Without this awareness, if the feelings become 

uncomfortable enough and the source is undefined, they may seek to numb their emotions 

with alcohol or other drugs, to overeat, or to withdraw and become depressed (Goleman, 

1998). Relationship skills consist of the ability to understand the feelings of others, 

empathise, maintain and develop interpersonal relationships.  

The ability to create and maintain new relationships becomes especially crucial in this part of 

an adolescents life as the hub around which their world revolves changes from the family to 

the peer group. Although it is important to note that this decreased frequency of contact with 

family does not mean that family closeness has assumed less importance for the adolescent 

(O'Koon, 1997).  Through identification with peers, adolescents begin to develop moral 

judgment and values (Bishop and Inderbitzen, 1995, Brown and Larson, 2009) and to define 

how they differ from their parents (Micucci, 1998). Positive peer relations during adolescence 

have been linked to positive psychosocial adjustment. For example, those who are accepted 

by their peers and have mutual friendships have been found to have better self-images during  

adolescence and to perform better in school (Demir and Urberg, 2004, Hansen, Giacoletti and 

Nangle, 1995). Moreover, adolescents begin to turn to their peers to talk about personal 

feelings, questions and secrets as parents move out of their inner circle (Furman and 
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Buhrmester, 1992, Nelson and DeBacker, 2008). Adolescents who do not have a particular 

peer group often feel alienated. For those who do not have a peer group, the emotional pain 

they experience can be overwhelming. When adolescents are rejected by their peers, they are 

vulnerable to loneliness, low self-esteem and depression. The approval of peers is extremely 

important during the adolescent years (Nelson and DeBacker, 2008). There is disagreement 

among theorists as to if peer influence has a positive or negative effect on adolescents. Some 

theorists believe that interaction with peers improve an adolescent's social skills and help 

them learn how to deal with stress (Wenz-Gross, Siperstein, Untch and Widaman, 1997). 

Other theorists believe that peers influence an adolescent's behaviour in negative ways, which 

can lead to antisocial and delinquent behaviour (Dishion, Poulin and Burraston, 2001). 

 

Cognitive Development: Cognitive development is a field of study in neuroscience and 

psychology focusing on a child's development in terms of information processing, conceptual 

resources, perceptual skill, language learning, and other aspects of brain development. 

Research in this area is dominated by three key theories, Piaget’s Theory of Cognitive 

Development, Vgotsky’s Social Cultural theory and Information Processing Theory. These 

theories are not an exhaustive explanation of cognitive development; however they have 

provided seminal research in this area and are often quoted in extended and alternative 

theories on cognitive development.  

Jean Piaget was a major force in the founding of this field with his Theory of Cognitive 

Development which generally states that cognitive development moves from being dependent 

on actions and perception in infancy to understanding of the more observable aspects of 

reality in childhood to capturing the underlying abstract rules and principles in adolescence 

(Huitt and Hummel, 2003). Jean Piaget's theory of cognitive development has been criticised 

on many grounds. One criticism is concerned with the very nature of development itself. It is 

suggested that Piaget's theory does not explain why development from stage to stage occurs. 

The theory is also criticised for ignoring individual differences in cognitive development. 

That is, the theory does not account for the fact that some individuals move from stage to 

stage faster than other individuals (Baillargeon, 1987). Finally, another criticism is concerned 

with the nature of stages themselves. Research shows that the functioning of a person at a 

given age may be so variable from domain to domain, such as the understanding of social, 

mathematical, and spatial concepts, that it is not possible to place the person in a single stage 
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(Donaldson, 1987, Flanagan, 1992). More recently, neo-piagetian researchers share many 

similarities with Piaget in that they take a constructivist approach to cognitive development, 

they are broad in their scope and they assume that cognitive development can be divided into 

stages with qualitatively different characteristics (Morra, 2008).  

Vygotsky (1978) identified two different lines of cognitive development, influenced by 

biological and socio-historical factors. The biological factors control the early months of life 

in humans, responsible for the development of perception, simple memory and involuntary 

attention. Vygotsky called the emergence of these elementary mental functions natural (or 

primitive) development. The second line of development is socio-historical, Vygotsky's 

theory emphasised the influence of culture, peers, and adults on the developing child. To 

understand this influence, Vygotsky et al (1978) proposed the "zone of proximal 

development." This zone refers to the difference in a child's performance when she attempts a 

problem on her own compared with when an adult or older child provides assistance. The 

help from the adult is called scaffolding. Just as the scaffolding of a building helps to support 

it, assistance from adults and peers in a child's environment helps support the child's 

development. One criticism of Vygotsky’s work is that he focussed his research on the socio-

historical factors rather than the biological line of cognitive development. The second main 

criticism of his work is that it merely provides an outline of a theory without substantiating it. 

Both these criticisms may be explained by his untimely death at age 37 from tuberculosis. 

Later researchers (Serpell and Boykin, 1994, Rogoff and Chavajay, 1995, Lourenço and 

Machado, 1996) have tended to focus on the latter line of Vygotsky’s theory of the role of 

culture and social interactions in cognitive development. This view posits that children and 

young adults develop through a process of internalisation, absorbing knowledge from their 

social context that has a major impact on how their cognition develops over time (Downing, 

Ho, Shin, Vrijmoed and Wong, 2007). Cognitive development and brain development are 

intricately related (Robinson, 2004). As the brain matures in size and neural connections, 

more complex cognitive processing is possible. However, neurological architecture also 

depends on environmental stimulation. Without an environment that causes neurological 

activity (i.e. a stimulating environment), cognitive processes fail to fully develop (Garcia et 

al, 2004). 

The Information Processing model is another way of examining and understanding how 

children develop cognitively. This model, developed in the 1960's and 1970's, conceptualises 
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children's mental processes through the metaphor of a computer processing, encoding, 

storing, and decoding data (Crick and Dodge, 1994). In the 1950s and 1960s researchers 

began to notice similarities between human thinking and the new computers of that era, 

which could manipulate not only numbers but also a variety of nonnumeric symbols. Allen 

Newell and Herbert Simon were among the first to suggest that humans and computers could 

both be viewed as general symbol manipulators, and that knowledge of computers could be 

used as a metaphor for exploring human cognition (Newell and Simon, 1972). The argument 

that emerged was not that humans are computers, but rather that computers could be used as a 

source of ideas about how human cognition works and also as a tool for expressing ideas 

about how humans process information mentally.  

Information processing is not a theory of cognition but rather a general framework that 

comprises a family of theories sharing certain core assumptions. One assumption is that all 

cognitive activities involve mental processes that operate over real time on internal, symbolic 

representations of information. More specifically, information processing theorists assume 

that information is represented internally and manipulated in real time by mental processes 

(Kail and Bisanz, 1992) . According to the IP perspective, as children develop, they become 

more able to focus attention on relevant stimuli, they have greater capacity to remember (i.e. 

store information), they recognise and interpret more stimuli due to increased knowledge 

base (i.e. stored information), and metacognition becomes more sophisticated, which 

improves the efficiency of all aspects of cognitive processing. This results in individuals who 

are progressively more able to function effectively in their environment (Klahr and 

MacWhinney, 1998). 

All cognitive theories, to various degrees and in differing ways, assume that mental processes 

are influenced by neurological maturation and environmental experience (Solso, MacLin and 

MacLin, 2005). From a cognitive-developmental orientation, media is an environmental 

experience, a cultural tool, and a set of stimuli that registers certain patterns of neurological 

activity. ‘Any new medium brings with it new symbols systems which, in turn, influence the 

way the brain learns to take in and process information’ (Healy, 1998, p. 142). 

In summary, there are a number of changes and developmental stages that are occurring 

during adolescence. The changes that take place during adolescence do not usually change a 

person into an entirely different person. Most of the time the changes that occur have 

continuity, so, for example someone who was a high academic achiever will continue this 
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trend throughout adolescence and into adulthood. The goal of these developmental processes 

means that by the time an individual enters adulthood, they usually have established a stable 

and resilient sense of their own personal identity.  

2.4.2 Concepts 

Adolescence may be defined as the period within the life span when most of a person’s 

biological, cognitive, psychological, and social characteristics are changing from what is 

typically considered childlike to what is considered adult like (Lerner, 1981). Lerner et al 

(2001) asserts that there are numerous individual differences in adolescent development, and 

they involve connections among biological, cognitive, psychological, and societal factors—

and not any one of these influences acting either alone or as the “prime mover” of change. 

Adolescence can be seen as a period of rapid physical transitions in such characteristics as 

height, weight, and body proportions as discussed earlier in Section 2.4.1. Hormonal changes 

are part of this development. Nevertheless, hormones are not primarily responsible for the 

psychological or social developments of this period (Petersen and Taylor, 1980). In fact, the 

quality and timing of hormonal or other biological changes influence and are influenced by 

psychological, social, cultural, and historical contexts (Caspi, Lynam, Moffitt and Silva, 

1993). Biological processes can influence an individual's psychological and psychosocial 

state, but psychological and psychosocial events may in turn influence biological 

development. The most important psychological and psychosocial changes in puberty and 

early adolescence are the emergence of abstract thinking, the growing ability of absorbing the 

perspectives or viewpoints of others, an increased ability of introspection (Inhelder, Piaget, 

Parsons and Milgram, 1958), the development of personal and sexual identity (Furman and 

Shaffer, 2003), the establishment of a system of values, increasing autonomy from family and 

more personal independence, greater importance of peer relationships (Brown, 2004), and the 

emergence of skills and coping strategies to overcome problems and crises (Remschmidt, 

1994). The difference between digital natives and preceding generations is that these 

developmental processes are now taking place within the context of the Internet. 

One major change at this stage of the life span is that the individual often seeks more 

independence. Youth are resilient and resourceful individuals, with their own views and 

evolving decision-making capacities (Smith and Carlson, 1997). Youth is also characterised 

as a time when the drive for autonomy and self-definition often means a reduced reliance on 
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parents or other adults as trusted sources of guidance and support (Giordano, 2003). Many 

young people are raised in the age of global telecommunications and globalization of a ‘youth 

culture' spread through the mass media. They often get information, including about sexuality 

and health, from sources outside of the family, whereas once the family was the traditional 

institution for imparting social norms about these issues (Giordano, 2003). Thus as children 

move into adolescence and away from the sheltering presence of adults in their lives, there is 

a fundamental need for them to talk and share with close friends as well as to hang out with 

peer groups (Berndt, 2002). 

Another characteristic of youth, is the need to sustain existing relationships (Mesch, 2009) 

and the formation of new social relationships (Grinter and Eldridge, 2001). Yet adolescents 

have limited time to interact with friends or hang out with in-groups at school; and, especially 

at earlier age, may not be independent enough to move around and meet with peers after-

school (Grinter and Eldridge, 2001, Schiano, Chen, Isaacs, Ginsberg, Gretarsdottir and 

Huddleston, 2002). Thus, face-to-face communication that supports both individual 

friendships maintenance and group interaction is limited at a developmental period when 

communication needs are highest. Peer communication is highly desirable to provide a 

context in which the rules of the larger world can be learned, practiced and reinforced 

(Samter, 2003). Communication with peers is a complementary process to private reflection 

for the adolescent; the social and the personal processes support one another in adolescent’s 

making sense of life experience and constructing viable relationships between self and 

society (Youniss and Yates, 2000, McCall, 1987). 

In the transition from childhood to adolescence, teen are engaged in defining who they are 

and finding a place in the wide world creates insecurity. According to Ryan (2001), the 

importance of belonging to a peer group is especially pronounced intermediate or high 

school, when the adolescents’ school is likely to be bigger than in was in primary school and 

the student body much larger and more diverse. These changes can be threatening to 

adolescents’ developing identities. Adolescents must negotiate their identity and structure 

their new social world in this new context. Labelling self and others as belonging to one or 

another group lends structure to social interactions and boosts identity formation (Eckert, 

1989). 

And lastly, most individuals explore and integrate their sexual identity into their personal 

identity during adolescence (Erikson, 1968).The physical, emotional, and psychological 
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changes that occur at this time prompt youths to have serious questions about their bodies, 

relationships, and health that are often personal, sensitive, or embarrassing (Suzuki and 

Calzo, 2004, Ybarra, Emenyonu, Nansera, Kiwanuka and Bangsberg, 2008). Past research 

has shown that adolescents are often reluctant to consult physicians, peers, and others for 

personal health questions due to concerns about confidentiality (Markow, 2003, Henderson, 

Keogh, Rosser and Eccleston, 2013).When asked what issues they found most distressing, 

most youth mentioned interpersonal relationships, weight, depression, suicidal thoughts, 

confusion about the future, and health problems(Boldero and Fallon, 1995, Hunt and 

Eisenberg, 2010). Moreover, they report struggling with their lack of knowledge about sexual 

health and healthy sexual relationships (Andrew, Patel and Ramakrishna, 2003, Banister and 

Schreiber, 2001). Consequently, most adolescents prefer to consult friends and peers on 

sexual topics (Andrew et al., 2003, Diiorio, Kelley and Hockenberry-Eaton, 1999), although 

there are private issues that many young people wish to keep from even from their friends 

(Cheng, Savageau, Sattler and DeWitt, 1993). 

The cognitive, social and emotional development of digital natives does not take place 

linearly or independently of each other. A good way to consider the developmental needs of 

adolescents is to consider the key developmental tasks or challenges that each person faces as 

they make the difficult transition from children to adults (Table 2.2). 

Adolescents do not progress through these multiple developmental tasks separately. At any 

given time, adolescents may be dealing with several tasks at once. Although not all of these 

tasks may be relevant to the youth of today (Subrahmanyam and Šmahel, 2011a). However, 

two key developmental stages that are often focussed on are peer relationships and identity 

formation as these two stages span many of the developmental tasks discussed above (e.g. 

Kroger et al., 2010, Meeus, 1996, Brown and Larson, 2009, La Greca and Harrison, 2005). 

For this reason next sections focus on these two key developmental challenges. 

Relationships: Research has shown that positive peer relationships lead to growth of social 

and emotional competence, acquisition of social skills and values, prosocial behaviours, 

morality and cognitive skills (Rubin, Bukowski and Parker, 1998, Erath, Flanagan and 

Bierman, 2008). Numerous studies have been carried out on these types of relationships and 

the following is a summary of the salient points of existing research especially in relation to 

the developmental significance of peer relationships for young people. Two of the key 

developmental tasks as mentioned above by Havinghurst are acquiring independence from 
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parents and guardians and acquiring one’s own personal value system – both of these tasks 

are vital in order to build positive peer friendships. Positive peer friendships promote positive 

 

Table 2.2: Key Developmental Tasks (Adapted from (Richter, 2010)) 

development by enhancing emotional well-being, adaptive social information processing 

patterns, and peer acceptance (Brendgen, Bowen, Rondeau and Vitaro, 1999). Adolescents 

who develop positive peer relationships, which include reciprocated friendships, peer group 

acceptance, and high-quality friendships, also enjoy other indicators of well-being and 

developmental outcomes (Hartup, 1989, La Greca and Harrison, 2005, Bukowski and Hoza, 

1989). For example, Boulton, Trueman, Chau, Whitehead, and Amatya (1999) found that 

adolescents with a best friend received fewer peer nominations for victimization than did 

Developmental Task  

Adjust to new physical sense of 

self 

Rapid and profound physical changes as during early adolescence. The effect 
of this rapid change is that the young adolescent often becomes focused on 
his or her body.  

Increased cognitive demands School curricula are frequently dominated by inclusion of more abstract, 
demanding material, regardless of whether the adolescents have achieved 
formal thought. Since not all adolescents make the intellectual transition at 
the same rate, demands for abstract thinking prior to achievement of that 
ability may be frustrating. 

Sense of identity Prior to adolescence, one's identity is an extension of one's parents. During 
adolescence, a young person begins to recognise her or his uniqueness and 
separation from parents. As such, one must restructure the answer to the 
question "What does it mean to be me?" or "Who am I?" 

Sexuality With their increased physical and sexual maturity, adolescents need to 
incorporate into their personal identity, a set of attitudes about what it means 
to be male or female.  

Independence Yet, to be an adult implies a sense of independence, of autonomy, of being 
one's own person. Adolescents may vacillate between their desire for 
dependence and their need to be independent. 

Peer relationships Although peer interaction is not unique to adolescence, peer interaction seems 
to hit a peak of importance during early and middle adolescence. The degree 
to which an adolescent is able to make friends and have an accepting peer 
group is a major indicator of how well the adolescent will successfully adjust 
in other areas of social and psychological development. 

Personal value system During the early stages of moral development, parents provide their child 
with a structured set of rules of what is right and wrong, what is acceptable 
and unacceptable. Eventually the adolescent must assess the parents' values as 
they come into conflict with values expressed by peers and other segments of 
society. To reconcile differences, the adolescent restructures those beliefs into 
a personal ideology 

Risky behaviour In their shift to adulthood, most young people engage in one or more 
behaviours that place them at physical, social, or educational risk. Risky 
behaviours are sufficiently pervasive among adolescents that risk taking may 
be a normal developmental process of adolescence. Risk taking is particularly 
evident during early and middle adolescence. 
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adolescents without a reciprocated friendship. Buhrmester (1996) found that having close 

friendships in adolescence often serves to fulfil the social needs of being accepted by your 

peer group and may act as a buffer against stressors in adolescence and help protect against 

future adjustment difficulties (Rubin, Dwyer, Booth-LaForce, Kim, Burgess and Rose-

Krasnor, 2004). And finally, research suggests that the quality of friendship can be negatively 

correlated to school based problems (Berndt, 2002, Erath et al., 2008), identity problems and 

depression (Cambron and Acitelli, 2010, Barry, Madsen, Nelson, Carroll and Badger, 2009). 

Conversely, friendship quality has been found to be positively correlated with self-esteem 

and psycho-social adjustment (Erath et al., 2008, Kawabata, Crick and Hamaguchi, 2010).  

Identity Formation: One of the key developmental tasks outlined by the table above refers 

specifically to developing a coherent sense of personal identity, answering questions like 

“Who am I?”, “Where do I come from?” The rapid changes occurring in cognitive 

development, verbal skills as well as physical changes to the body all contribute to the 

development of a stable and coherent identity (Meeus, 1996, Meeus, 2011). During 

adolescence, world views become important and they enter what is called a “psychosocial 

moratorium" where adolescents freely experiment with various possible adult roles in order 

to find one that seems to provide a unique fit (Erikson, 1968, p. 156).  If adolescents are 

unable to develop a coherent identity, they may fall into role confusion. 

The achievement of a coherent identity has been extensively theorised by Erikson (1968), 

Marcia (1966) and Berzonsky (1989). However, all models proposed by these authors assess 

how adolescents pass through a number of stages before eventually succeeding in developing 

a stable identity. The path to it is not always easy and there are many routes that can be taken. 

Some adolescents may simply adopt the beliefs of their parents or the first role that is offered 

to them, perhaps at the expense of searching for other, more promising possibilities whereas 

other adolescents may spend years trying on different possible identities before finally 

choosing one (Knafo and Schwartz, 2003). The extent to which adolescents adopt parental 

beliefs may depend on their relationships with their parents and the level of conflict that 

exists within this relationship (Marcia, 1966). To help them work through the process of 

developing an identity, youth often try out different identities in different social situations. 

They may maintain one identity at home and a different type of persona when they are with 

their peers. Eventually, most teenagers do integrate the different possibilities into a single 

self-concept and a comfortable sense of identity (Kroger, 2007).  Identity formation is 
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approached in several different content areas, including  occupational choice, political beliefs, 

religious and philosophical beliefs, sex roles, interpersonal relationships, and sexual identity 

(Marcia, 1966). The process of identity formation in each area involves two aspects: 

exploration - active consideration of alternative possibilities -and commitment -certainty of a 

decision.  

Research has demonstrated that the development of a stable identity may have bearing on 

interpersonal skills, cognitive development and moral reasoning. Adolescents who are able to 

achieve a coherent sense of identity have been shown to have a greater willingness to reveal 

themselves to others (Adams, Abraham and Markstrom, 1987, Wiley and Berman, 2012), 

have closer ties to their families (Kroger, 2007, Waterman, 1999) and have higher level of 

intimate relationships (Adams, Berzonsky and Keating, 2006) than those of other identity 

positions. Conversely, those with a diffused state of identity achieved tend to either have 

established no close relationships, or tend to have relationships focused on very superficial 

issues (Orlofsky, Marcia and Lesser, 1973). In terms of cognitive processes, identity-

achieved adolescents have demonstrated the ability to function well under conditions of stress 

(e.g., Marcia, 1966) and to use more planned, rational, and logical decision-making strategies 

than other identity statuses (Berzonsky and Kuk, 2000). This group has also demonstrated the 

highest level of moral reasoning regarding issues of both justice and care (Padilla-Walker, 

Barry, Carroll, Madsen and Nelson, 2008). Conversely, the adolescent with a diffused state of 

identity either rely on intuitive or dependent styles of decision- making or show an absence of 

systematic approaches to solving problems (e.g.,Blustein& Phillips, 1990). Diffusions have 

demonstrated pre-conventional, conventional, or generally low levels of moral reasoning 

(Horn, 2006).  

This section has highlighted the key development tasks taking place in adolescence and for 

digital natives. The next section delves into some relevant models and frameworks related to 

these tasks. 

2.4.3 Models and Frameworks 

This section discusses the underlying models and frameworks related to the concepts 

discussed in the prior section. More specifically this section will focus on the general well-

being and developmental model followed by this thesis as well as discussing the models and 

frameworks that relate specifically to relationships and identity development. 
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This thesis adopts a multi-disciplinary approach to the concept of well-being; it incorporates 

the themes discussed in the previous sections of well-being and developmental needs under 

the umbrella of positive youth development leading to positive youth well-being. Positive 

youth development involves cognitive, personal, social, emotional and civic aspects of young 

people, which researchers refer to as the six “C”s: Competence (cognitive abilities and 

healthy behavioural skills), Connection (positive bonds with people and institutions), 

Character (integrity and moral centeredness), Confidence (positive self-regard, a sense of 

self-efficacy), Caring (human values, empathy and a sense of social justice) and Contribution 

(orientation to contribute to civil society) (Silbereisen and Lerner, 2007, Lerner, Brentano, 

Dowling and Anderson, 2002, Lerner, Almerigi, Theokas and Lerner, 2005). A 

complimentary approach adopted by Scales et al (2000) focuses on seven outcomes of 

adolescent well-being or thriving, a concept that incorporates not only the absence of problem 

behaviours or other signs of pathology, but also the signs or indicators of healthy 

development. The seven thriving indicators are (a) school success, (b) leadership, (c) helping 

others, (d) maintenance of physical health, (e) delay of gratification, (f) valuing diversity, and 

(g) overcoming adversity. These indicators are thought to be important aspects of adolescent 

well-being for two reasons. First, an extensive review of the literature that pertains to the 40 

developmental assets has shown that these thriving indicators are generally related to other 

positive outcomes, both in terms of proximal outcomes during the course of adolescence as 

well as the more distal outcomes of early adulthood (Scales and Leffert, 1999). Second, the 

thriving constructs collectively reflect some of the developmental tasks of adolescence 

(Hamburg, 1989). Together, these characteristics reflect a growing consensus about what is 

involved in healthy and positive development among people in the first two decades of their 

lives. 

Relationships: 

This section presents relevant models and frameworks that enable us to understand the 

importance of relationships in a digital native’s life. In this model (Furman and Simon, 1999) 

have examined continuity between earlier parent-child relationships and adolescents’ 

romantic experience and relationships with peers in later life. According to attachment 

theory, representations of attachment to caregivers formed early in life influence relationships 

formed in adolescence with peers and romantic relationships in general. 
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Figure 2.6: Relationship Influences: A Hierarchical Model (Furman and Simon, 1999) 

Furthermore, (Collins and Sroufe, 1999) suggest that parental socialisation practices, such as 

effective parental monitoring or a history of parental responsiveness and autonomy support, 

also may influence the development of romantic relationships, either directly or through their 

effect on social competence, self-esteem, and self-worth. This means that even though 

adolescents attempt to move away from their parents in a bid for independence as highlighted 

by (Table 2.2), their subsequent relationships with peers and romantic partners have already 

been influenced by their relationships with their parents. 

Attachment theory is an important framework within which to understand relationships 

formed by digital natives. This view is based on two key notions. The first is that the security 

and stability this early relationships provides frees the developing youth to comfortably 

explore subsequent relationship (Bowlby, 1973). The second is that individuals who have 

positive early attachment experiences have not only constructed particular views of 

relationships, but have also had the chance to practice relationship skills that they can carry 

over into the next relationship (Collins and Sroufe, 1999). 
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Figure 2.7: Online Adolescent Friendship (Peter, Valkenburg and Schouten, 2005) 

Moving on to a more digital native centric relationship model is the one presented above. 

This model proposed by (Peter et al., 2005) combines concepts from both the psychological 

and users-and-gratifications approaches. Essentially, this model illustrates that the 

psychological characteristics of people interact with motives and Internet use patterns in their 

effect on online friendship formation. This model uses personality as a potential characteristic 

that influences relationship formation online, however in contrast to the rich-get-richer and 

social compensation theses, their results revealed that seems no longer plausible to say that 

adolescents fail or succeed in forming online relationships just because they are introverted 

or extraverted. Rather, introversion (or extroversion) affected online self-disclosure, 

frequency of online communication, and the social compensation motive (McKenna, Green 

and Gleason, 2002), which in turn influence the effect formation of online relationships. 

Identity formation: 

This section presents relevant models and frameworks that enable us to understand the 

importance of identity formation in a digital native’s life. According to Erik Erikson, the 

main task of the adolescent is to achieve a state of identity. Striving for a coherent sense of 

identity means that adolescents have to repudiate all other possibilities, at least for the 

present. Erikson saw adolescence as a period of moratorium---a “time out” period during 

which the adolescent experiments with a variety of identities, without having to assume the 

responsibility for the consequences of any particular one. The most commonly used 

conceptualisation of Erikson’s identity theory is Marcia’s identity status paradigm (Marcia, 

1966). In this paradigm, the focus is on two dimensions central to Erikson’s work on identity: 
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exploration of developmental alternatives in various salient identity-defining domains 

(referred to as ‘‘crisis’’ in Erikson’s work); and selection of alternatives as well as engaging 

in relevant activities towards the implementation of these choices (commitment). Marcia 

(1966), like Erikson, acknowledged adolescence as an important time period; he 

operationalized Erikson’s work on psychosocial identity by classifying identity status into 

four levels. These levels are based on the exploration and commitment of adolescent to 

interpersonal, religious, political, and occupational values. The four levels classified by 

Marcia are: 

 

Figure 2.8: Identity Formation (Erikson, 1968) 

1. Achieved-the identity-achieved adolescent has had sufficient exploration(in these four 

categories of interpersonal, religion, politics, and occupation) and has made important 

commitments in these realms. 

2. Moratorium-youth are still actively involved in the process of exploring their options; 

however, they have not made important commitments in these realms. 
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3. Foreclosed-youth have (without exploration) made strong commitments based mostly on 

the ideologies a significant adult figure. 

4. Diffused-youth are both uncommitted and are typified by their lack of exploration. 

According to these authors, an adolescent’s identity is made up of a combination of stable 

characteristics such as goals, values, moral concerns, and outward components such as 

specific roles and behaviours (Walsh and White, 2007). 

While most researchers have focused on identity formation as occurring in the set timeframe 

of adolescence Arnett (2000) has shown that identity achievement has rarely been reached by 

the end of high school and often continues on through the late teens and twenties. According 

to Arnett (2000), emerging adulthood is the developmental period between adolescence and 

adulthood, and is typified by self-focused exploration. This is very similar to what Marcia 

(1966) classified as moratorium in his identity statuses. Several overview studies (Marcia, 

1980, Waterman, 1999, Waterman, 1992, Waterman, 1982) concluded that changes in 

identity formation were most likely to occur in late adolescence, whereas (Meeus, 1996) 

found that changes were just as common in early and middle adolescence, as in late 

adolescence. 

According to Côté and Levine (1988), Marcia over emphasised the commitment aspect where 

he suggests that there is something like a fully achieved identity. An alternative to Marcia’s 

model is Berzonsky’s (1992) identity style model. An identity style refers to the strategy that 

an individual prefers to use in processing, structuring, utilising, and revising self-relevant 

information (Berzonsky, 1989). Three different identity styles are distinguished: The 

information-oriented, the normative, and the diffuse-avoidant style. He conceptualised the 

information oriented identity style as the social-cognitive style underlying a pro-active, 

thorough, and broad-based identity exploration (Soenens, Elliot, Goossens, Vansteenkiste, 

Luyten and Duriez, 2005). In contrast, individuals who use a normative style follow the 

normative expectations and prescriptions held up by significant others and reference groups. 

Finally, individuals who use a diffuse-avoidant style put off making personal decisions until 

they are forced to make a choice by situational demands. 

Although Berzonsky’s model clearly differs from Marcia’s model, there are also some 

similarities. According to Berzonsky (1989), each identity status is associated with a specific 
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identity style. People in the moratorium and achievement status would predominantly use an 

information-oriented identity style, people in the foreclosure status would predominantly use 

a normative identity style, and people in the diffusion status would predominantly use a 

diffuse-avoidant identity style (Smits, 2009). 

The above-mentioned are the models and frameworks that exist in the current research arena 

of youth development in regards to relationship and identity formation. The next section 

discusses ubiquitous spaces that the well-being and development of digital natives is 

occurring in.  

2.5 Digital Natives in Ubiquitous Spaces 

This section explores the engagement of digital natives with ubiquitous spaces. The section 

begins with a look at what ubiquitous spaces are before moving on to an in-depth exploration 

of digital natives within these spaces. Finally, the section ends with a look at some relevant 

models and frameworks that can be used to understand this research space. 

2.5.1 Ubiquitous Spaces  

Srivastava (2004) asserts that there are different ways to characterise the “ubiquitous” 

information society. The word “ubiquitous” is derived from the Latin “ubique”, meaning 

“that which exists everywhere” (Srivastava, 2004). In the context of information 

technologies, ubiquitous digital connectivity can be seen in the indispensability of the 

Internet which has increasingly become part of people’s daily lives (Srivastava, 2004). The 

ubiquity of an information society is consistent with research findings relating to the 

diffusion of the Internet and other interactive technologies. Rogers (1990) found that 

interactive technologies typically reach the “critical mass” phase of adoption more rapidly 

than other newly introduced technologies, and that rapid growth may be expected shortly 

after critical mass is achieved. This is self-evident in the fact that it has become socially 

acceptable for people to carry mobile phones, laptop computers, and personal digital 

assistants almost everywhere they go. It has become the norm to use information technologies 

and systems in all facets of our lives. This pervasive use of technology suggests that 

Information Systems and technologies are increasingly being used by non-adult users and for 

increasingly personal as well as for organisational use.  
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The ubiquity of digital media such as the Internet prompts a discussion and exploration of 

how the Internet can enhance the well-being of digital natives. However before an 

exploration of digital natives and ubiquitous spaces, it is perhaps useful to first discuss the 

Internet in general terms. 

The World Wide Web is a powerful tool that provides a wealth of opportunities and 

information; it is also used to connect individuals across the globe, as well as providing the 

ability to collaborate with your peers and colleagues without ever seeing each other face to 

face. The high use of e-mail—80% to 90% of users—affirms Michael Strangelove’s 

statement that “the Internet is not about technology, it is not about information, it is about 

communication—people talking to each other, people exchanging e-mail . . . the Internet is a 

community of chronic communicators” (quoted in Putnam, 2000, p. 171). Users rank e-mail 

as the number one reason for being online (Katz and Aspden, 1997). The Internet’s other 

main use is for seeking information, for example, hobby, medical, travel, or product 

information (Katz, Rice and Aspden, 2001, Nie, Hillygus and Erbring, 2002). Long-time 

users, new users, nonusers, and former users all rank this activity as number one or two as a 

reason for being online (Katz and Aspden, 1997). People readily employ the Internet as a tool 

for information retrieval because it can provide fast access to vast amounts of information 

from a multitude of sources (Sears, Jacko and Borella, 1997). 

Haythornthwaite (2001) found that the types of use, time spent online, and connectivity to 

others all increase with the amount of time people have had access to and used Internet 

applications. Kavanaugh and Patterson (2001) noted an increase in “social capital building 

activities” with more years of access, including communication with close and distant friends, 

relatives, co-workers, and volunteer groups. Howard et al.  (2001) distinguished the more 

experienced netizens from others in the way they incorporate the Internet into both home and 

work life, their comfort level in spending and managing their money online, and using e-mail 

to enhance social relationships. Kazmer and Haythornthwaite (Kazmer and Haythornthwaite, 

2001) described how synergy between individuals’ work, home, and school worlds develops 

with experience in an online environment and how more experienced users seek ways to 

integrate Internet applications such as e-mail into their personal, work, and volunteer 

environments. The next section looks more in depth on how digital natives are interacting and 

engaging within these ubiquitous spaces. 
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2.5.2 Concepts 

Young people of today are growing up as part of digital generation where technology is 

ubiquitous in a young person’s life (Tapscott, 1997, Tapscott, 1996, Prensky, 2001a, Prensky, 

2001b, Lenhart and Madden, 2005). Increasingly, they have come to rely on this digital 

media to help them navigate the challenges and issues they face in this period of life 

(McKenna, 2007, Nielsen and Loranger, 2006, Lenhart and Madden, 2005). 

According to a 2001 study by the Pew Internet and American Life Project, among Internet 

users, teens far exceed adults in their use of instant messaging (74% of online teens as 

opposed to 44 per cent of online adults), visits to chat rooms (55 % to 26 %), and playing or 

downloading games (66 % to 34 %) (Lenhart, Rainie and Lewis, 2001). In another study of 

Internet use by young people, a third of college students regarded themselves as Internet 

dependent and another one-fourth described themselves as cyber-geeks (Rainie and Packel, 

2001). The youth of today represent the first generation to grow up surrounded by technology 

(Tapscott, 1997). They have spent their entire lives surrounded by and using computers, 

videogames, digital music players, video cams, cell phones, and all the other toys and tools of 

the digital age (Prensky, 2001a). This ready availability of multiple forms of media, in 

diverse contexts of everyday life, means that media content is increasingly central to 

everyday communication and identity construction.  

Increasingly communications between digital natives, even with close friends is mediated by 

Ubiquitous Information Systems.  With instant messaging, mobile phones, portals to Internet 

chat rooms, multi-player games, digital natives need never be alone. The key here is 

“connectivity”, the ubiquitous nature of Information Systems today allow Digital Natives and 

information to be connected as never before.   

It may be interesting to distil what it is that digital natives are doing within these ubiquitous 

spaces. Dholakia, Zhao, Dholakia, & Fortin (2000) identify four types of web spaces, 

Shopping, Entertainment, Information and Communication. In order to define the types of 

web spaces this research will be looking at, it is useful to consider what youth are looking for 

when they are surfing the Internet. According to the PEW Internet and American Life Project 

(2001) survey on Internet usage by youth, the following are their reasons for using the 

Internet. 
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Figure 2.9: Youth Online (PEW Internet and American Life Project, 2004) 

In addition, the same organisation recently published a report (Horrigan, 2006) that 

emphasised the need for youth to be content creators on the Internet. They found that: 

 39% of online teens share their own artistic creations online, such as artwork, photos, 

stories, or videos 

 33% create or work on webpages or blogs for others, including those for groups they 

belong to, friends, or school assignments  

 28% have created their own online journal or blog.  

 27% maintain their own personal webpage  

 26% remix content they find online into their own creations.  

Similarly, they found that in general many Internet users post comments on news sites, 

bulletin boards, and group web pages. Many also create avatars – digital representations of 

themselves – to interact with others in the gaming environment and in virtual worlds such as 

Second Life. Moreover, Maczewski (2002) found that a significant amount of digital natives 

spent time chatting with people who they knew from their local communities or who they had 

met in cyberspace, while doing homework, listening to music or sending e-mails. It seemed 

that important activities for these youth were activities that connected them with other people 

with similar interests or ideas (Maczewski, 2002). Perhaps the activities being carried out by 
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digital natives within ubiquitous spaces can be separated into three main categories; 

Information, Community and Collaboration. 

Information: Horrigan (2006) asserts that 87% of online users have used the Internet as a 

research tool. Network technologies and the popularisation of the World Wide Web further 

provoked the evolution of encyclopaedias. New media forms that range from search engines 

to portals and web directories have gradually transformed the ways people search for 

information. At the same time, e-learning and gaming platforms blur the boundaries between 

education and entertainment and suggest new possibilities for enhancing teaching and 

knowledge acquisition. Examples of organisations in this space are Encarta, Britannica and 

National Geographic, all three provide standard text based versions of their encyclopaedias as 

well as interactive multimedia environments and selected web links to up-to-date information 

on whatever it is that they are searching for (Alevizou, 2002). 

Community: Virtual environments present an opportunity to promote the positive 

development of young people and their communities (Barab, Thomas, Dodge, Carteaux and 

Tuzun, 2002). Despite the growing popularity of virtual communities, there is no consensus 

among researchers regarding the appropriate definition or types of virtual communities 

(Porter, 2004) The term ‘virtual community,’ was coined by Internet pioneer Howard 

Rheingold (1993), who defined them as ‘social aggregations that emerge from the net when 

enough people carry on public discussions long enough, with sufficient human feeling, to 

form webs of personal relationships in cyberspace. The term virtual communities  usefully 

refers to online groups of people who either share norms of behaviour or certain defining 

practices, who actively enforce certain moral standards, who intentionally attempt to found a 

community, or who simply coexist in close proximity to one another (Komito, 1998, Parks, 

2011).  

Collaboration: Panitz (1996) sees collaboration as a philosophy of interaction and personal 

lifestyle. In terms of youth learning, Garrison, Anderson and Archer (2001), assert that 

collaborative learning leads to a deeper level of earning, critical thinking, shared 

understanding and long term retention of the learned material.  

One example of a collaborative web space is wiki enabled websites. Wikis build on these 

foundations of collaborative knowledge building. Common for all of them is that they allow 

for open asynchronous editing of content, where incremental growth is favoured over upfront 
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design and where all users are encouraged to become designers of the hypertext (Désilets, 

Paquet and Vinson, 2005). Another example is ThinkSpace, which is a simple web space 

combining computer-based concept mapping (Novak and Canas, 2006) and wikis, into a tool 

that can be used for structuring and clarifying thoughts about complex material. The tool is 

used by groups of students for creating an interlinked online knowledge repository – a mini 

encyclopaedia - in a wiki with a corresponding concept map. This repository is dynamic and 

is a means of analysing and interlinking content knowledge. Each concept-bubble on the map 

represents a wiki article about that concept. The two are linked to each other so that clicking 

on any concept on the map takes the learner directly to the article on the relevant concept. 

While the interaction of digital native engagement in ubiquitous spaces has been summarised 

in this section, the next section explores relevant models and frameworks from which we can 

understand these concepts better. 

2.5.3 Models and Frameworks  

The two main underlying theoretical domains that can inform us about this particular research 

area are the Psychological Developmental domain and the Information Systems domain. The 

models and frameworks in this section are borrowed from these two domains. 

Psychological Development: Cognitive development is a field of study 

in neuroscience and psychology focusing on a child's development in terms of information 

processing, conceptual resources, perceptual skill, language learning, and other aspects of 

brain development (Vygotski et al., 1978, Piaget, 1999). The interaction of the ubiquity of 

ubiquitous Information Systems in the lives of digital natives and neuroscience literature 

shows significant cortical reorganisation based on motor and sensory stimulation (Miller and 

Robertson, 2010), therefore, these new virtual environments presents us with many cognitive 

unknowns. How digital natives will think and act in this emerging ubiquitous virtual 

environment is largely unexplored. Although there may be some studies of digital natives and 

interactive Information Systems, there are few long-term studies of technology use of digital 

natives that use sophisticated, detailed measures of context of cognitive and perceptual 

processing. If the young brain and body are continuously connected in a world of Ubiquitous 

Information Systems, the most important long-term changes might be cognitive (Small and 

Vorgan, 2009).  
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Similarly, the Social Development Model (SDM) is a theory of human behaviour that is used 

to explain the origins and development of delinquent behaviour during childhood and 

adolescence (Catalano, Kosterman, Hawkins, Newcomb and Abbott, 1996). The SDM 

hypothesises that children adopt the beliefs and behavioural patterns of the social unit — such 

as family, peers, or neighbourhood — to which they are most firmly bonded. If the social unit 

has pro-social attitudes, then the child adopts a pro-social orientation; if the social unit is 

antisocial, then the child often manifests problem behaviour (Catalano et al., 1996). In the 

context of digital natives, this theory could provide an important mechanism in understanding 

the underlying environmental impact of ubiquitous spaces on their social development. 

Within the Information Systems theoretical domain, three key theories that could be useful 

for studying this research question are the Technology Acceptance Model (Davis, 1989), the 

Innovation Diffusion theory (Rogers, 1983) and the Technology Appropriation Model. As 

noted by Castells (1999, p. 9), “social development today is determined by the ability to 

establish a synergistic interaction between technological innovation and human values...”, 

that is the Information Systems domain can offer useful theories to explore how society 

adopts ubiquitous Information Systems, adapts to them and uses them. 

The Technology Acceptance Model has widely been used in Information Systems literature 

largely with regards to organisational use of Information Systems (Davis, 1989). However, 

this theory has much to offer to the understanding of digital native use of ubiquitous spaces. 

TAM posits that perceived ease of use and perceived usefulness can predict attitudes toward 

technology that then can predict the usage of that technology.  Perceived usefulness is linked 

to extrinsic motivation while perceived ease of use is linked to intrinsic motivation. That is to 

say that when searching for specific information then the usefulness of an information system 

is quite important, when surfing just for the fun of it, then perceived ease of use is more 

important.  On the other hand, experience of the user may impact TAM in so far as if a user is 

an e-novice then they will evaluate Information Systems more superficially and focus more 

on ease of use, whereas, a more experienced user will assess the more complex aspects of the 

Information Systems. Therefore experience may be a moderating variable on the importance 

of ease of use and perceived usefulness (similar to Ventakesh et al UTAUT model 2003). 

Digital natives are an interesting dichotomy of these two polar opposites in that they consider 

themselves technologically savvy and therefore you would expect them to be able to evaluate 

an Information System more in-depth, however as Agosto (2004) notes many digital natives 
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still evaluate quantity of information to quality of information and therefore may not be that 

good at evaluating the usefulness of a specific information system in terms of the content it 

provides.  

In Rogers’(1995) classic model, diffusion is defined as the process through which an 

innovation is communicated and spread over time to members of a community. The 

communication process takes the form of a cumulative “S-shaped” curve starting slowly but 

accelerating to a take-off phase as more users accumulate, building ultimately to a plateau as 

the number of potential adopters becomes exhausted (Rogers, 1995). Additionally, Rogers 

predicts that there will be a group of adopters who are more prone to innovation and who are 

identifiable by key characteristics. Digital natives are one such group of early adopters of 

new and ubiquitous spaces. Rogers (1995) also notes that there are certain characteristics of 

new innovations that motivate adoption, such as, relative advantage: the innovation is better 

than the status quo; compatibility: the innovation is consistent with current values; low 

complexity: the innovation is not difficult to understand and use; observability: the results of 

the innovation are noticeable to others; and trialability: the innovation can be tried out on a 

partial or temporary basis. These types of characteristics undoubtedly appeal to Digital 

natives, who strive to be technologically savvy and are keen adopters of new technologies 

especially if preference is shown for them by their peer group. 

Another Information Systems theory that may be of relevance is the Technology 

Appropriation model which has found in a recent study that young people are innately 

attracted to a technology, therefore any new technologies and systems are experimented with 

and evaluated as to whether it adds value to their lifestyle (Wirth, Von Pape and Karnowski, 

2008). If the technology resonates with the needs of the young people or provides ‘fit’ with  

their lives then it will be appropriated; a set of appropriation criteria that influence whether a 

technology will be adopted or what features or functions will be implemented are listed. If 

none or few of these criteria are satisfied or if the users’ negative perceptions of the 

technology (disappropriation criteria) become ascendant then the technology will be 

discarded or disappropriated for another, more closely-fitting technology (Carroll, Howard, 

Vetere, Peck and Murphy, 2002). It was clear in this research that young people are adopting 

a lifestyle rather than an Information Systems perspective: they want Information Systems to 

add value to their lifestyles, satisfy their social and leisure needs and reinforce their group 

identity.  
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In terms of engagement of digital natives and ubiquitous spaces, a noteworthy model worth 

exploring is the adaptation of the sense-making metaphor (Dervin and Frenette, 2001) 

proposed by Pettigrew, Durrance& Unruh (2002). 

 

Figure 2.10: Barriers to Using an Information System (Adapted from Pettigrew et al, (2002)) 

This model begins by stating that past studies have shown that equitable and easy access to 

information about local resources can help people deal with a myriad of everyday situations 

(Chatman, 1996, Pettigrew, 2000, Savolainen, 1995). The model also emphasises the 

numerous benefits to providing access to community information at personal, family and 

neighbourhood levels (Pettigrew et al., 2002). However there exist certain barriers to 

achieving these benefits which can be split into two main categories. The first is general 

barriers relating to the user (cognitive, technological skills, search skills etc.) and the second 

category of barriers relating to the system itself (inaccurate information, poor organisation, 

missing information etc.).  

The models presented here are a small representative of the kinds of models and frameworks 

that could be used as a starting point to explore digital native engagement in ubiquitous 

spaces. The next section brings the preceding three sections together and explores digital 

native well-being and development in ubiquitous spaces. 
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2.6 Digital Native Well-being and Development in Ubiquitous Spaces 

This section presents an integration of the concepts, models and frameworks discussed in this 

section so far. It begins with an exploration of well-being and development that may take 

place within ubiquitous spaces, especially for digital natives. Finally, the section ends with an 

in-depth look into the particular activities undertaken by digital natives in these spaces and 

the key developmental processes that are taking place – relationship formation and identity 

formation. 

2.6.1 Well-being and Development in Ubiquitous Spaces 

One of the major turning points in the Internet’s growth has been its emergence as a social 

arena. Contemporary ubiquitous spaces such as the Internet have many social components 

that encourage users to build and maintain a significant social network in cyberspace. These 

include e-mail chat-rooms, instant message newsgroups, forums, and community and support 

groups. It has been suggested that many people fulfil their most important social needs, those 

of affiliation, support, and affirmation over the net (Sproull and Faraj, 1997, Leung, 2007, 

Larose, Mastro and Eastin, 2001). This section discusses impact that these spaces have on 

individuals’ well-being and development. 

However, to say that ubiquitous spaces impacts negatively or positively on youth or any other 

group of people is a generalisation. There are numerous other factors that could be considered 

both within the context of ubiquitous spaces themselves as well as considering the individual 

who is using it and how they are using it. Ubiquitous spaces then can have both positive and 

negative effects on a person’s well-being. Recently, there has been much concern shown over 

the psychological effects of Internet use on digital natives This concern has been mainly 

motivated by a study performed by Kraut and colleagues (1998) which suggested that 

loneliness, depression and daily stress was positively linked with greater Internet usage. In 

contrast other studies have that personal characteristics and social variables can influence a 

person’s use of the Internet (Hamburger and Ben-Artzi, 2000), for example, extraverts are 

less inclined to solicit social services offered on the Internet presumably because their need 

for social exchange is sufficiently met off-line (Engelberg and Sjöberg, 2004). Contrary to 

the idea that the Internet is a socially isolating technology, recent studies have shown that the 

Internet can be related positively to measures of social involvement (Larose et al., 2001, 

Tomai, Rosa, Mebane, D’Acunti, Benedetti and Francescato, 2010, Kalpidou, Costin and 
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Morris, 2011). Most recently studies carried out by Shaw and Gant (2002) and (Svendsen, 

Johnsen, Almås-Sørensen and Vittersø, 2011) rebut Kraut et al’s claim and found that 

Internet usage not only saw a marked decrease in loneliness and depression, but also saw an 

increase in perceived social support and self-esteem. Barak (2007) demonstrated how the 

Internet can provide an environment where depressed people feel supported. Similarly, 

Caplan and Turner (2007) discussed how the unique features of the Internet can help alleviate 

emotional distress. The next section provides an exploration of how the Internet is positively, 

or negatively, affecting the well-being and development of digital natives.  

2.6.2 Digital Native Well-being and Development in Ubiquitous Spaces 

Digital natives are facing adolescence in a digital environment. This period of their lives are 

dominated by many questions, questions about oneself and questions about changing 

relationships with the outside world. In this phase of life there is a struggle for independence 

from parents and an increased reliance on peers for support (Larson and Richards, 1991, 

Cantin and Boivin, 2004). However, there are some areas of a young person’s life that they 

do not feel comfortable sharing with even their closest friends. For these reasons the Internet 

as an example of an ubiquitous space has become increasingly popular among digital natives 

(Prensky, 2001a, Prensky, 2004, Tapscott, 2008). The Internet and other ubiquitous spaces 

accommodate the increased communication needs with existing friends (Tian, 2013) and the 

creation of new social relationships (Mesch, 2009) as well as the need for anonymity when 

looking for information on sensitive topics (Borzekowski and Rickert, 2001). Moreover, 

collaborative Information Systems and technologies increasingly gaining popularity in the 

education field, where the teacher is not an instructional transmitter; in fact, she is a 

facilitator to social learning whereby learners construct their own knowledge, their own 

world.  

Digital natives are not only exposed to a plethora of technological tools that allow them to 

connect to the Internet, but they are equally surrounded by friends and family who go online. 

According to a survey done by the PEW Online American Study (Horrigan, 2006), 83% of all 

the youth surveyed stated that “most” of the people they know use the Internet while only 6% 

say that very few or none of the people they know use the Internet (Lenhart and Madden, 

2005). Furthermore, Chu (1997),  in her exploration of youth zines, describes how youth 



Literature Review 
 

54 
 

online find such a space in zines empowering because they are able to express themselves in 

ways not found for themselves in traditional media.  

Digital natives live in the information age where the use of ICT permeates all aspects of their 

lives. Schools cannot be the only place where they are not used effectively. It has been shown 

that the use of ICT can be catalyst for learning and engagement with activities in school and 

it would be relevant to explore the precise mechanisms that influence the inter-relationships 

between learning and media. The use of ICT holds great potential to generate new ways of 

teaching and empowering youth and there is a need to conduct more research to identify these 

(Yelland, 2000). The relevance of this for educators is considerable. Children are not gaining 

access or developing skills in the use of ICT for authentic learning tasks but instead are 

mainly using computers for 'fun', often in out-of-school contexts. This occurs at a time when 

there would seem to be 'a consensus among business leaders, educators, policymakers and 

parents that our current traditional practices are not delivering the skills our students need to 

thrive in the 21st century' (CEO forum 1999, p. 6), and it is evident that traditional education 

environments do not seem to be appropriate for preparing students to function in today's 

society or to be productive in the workplaces of the 21st century. In fact as Becker (1992 p.1) 

reported that although most elementary school students use computers, that use has mainly 

been occasional and for purposes of lending variety and "enrichment" to the school day, 

rather than as a central component of teachers' instructional programs. 

The sense of empowerment and in turn the well-being of digital natives comes from the 

ability of computers and other information and communications technologies to provide 

better access to information, anonymity and the ability to include their views in decision 

making (Cockburn, 2005) Moreover, networked computers empower people around the 

world as never before to disregard the limitations of geography and time, find one another 

and gather together in groups based on a wide range of cultural and sub cultural interests and 

social affiliations (Kozinets, 1999). It is empowering for youth to know that they are in 

control of the information that they are receiving and a key part of this is them being aware of 

the tools and paths that are open to them in achieving changes to policies that affect them. A 

survey conducted by Valaitis (2002) about youths creating and implementing their own 

websites, found that they felt that technology empowered them in three ways, sharing their 

views and information with the community, getting other’s opinions and getting access to 

influential people. Furthermore, she also found that youth felt more confident, better prepared 
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and more knowledgeable when expressing themselves to the wider community. These three – 

information, community and collaboration- will discussed in the next section.  

2.6.3 Digital Native Activities in Ubiquitous Spaces 

This section consolidates the activities that digital natives engage in within ubiquitous spaces 

into three broad categories, Information, Community and Collaboration. This section also 

discusses aspects of governance which must be considered especially in relation to digital 

native engagement with ubiquitous spaces. 

Information: Enhancing digital native knowledge about how issues in the media, changes to 

government policy at the local, national and international levels affect them is crucial to their 

understanding of themselves. The exponential growth of the web and the growing availability 

of collaborative tools and services on the Internet have facilitated innovated knowledge 

creation / dissemination infrastructures, such as: electronic libraries, digital journals, resource 

discovery environments, distributed co-authoring systems and virtual scientific communities 

(Chen and Gaines, 1996). The transformation of such a rich information base is vital for 

digital natives. Transformation of this information may include filtering, aggregation or 

visualisation. This transformation can facilitate the explanation of issues impacting youth to 

the youth community. This in turn is an important step towards ensuring that digital natives 

understand how local, regional and international issues impact them and as a result ensure the 

well-being and empowerment of youth through knowledge acquisition (Chen and Yen, 2004). 

Community: The role of digital natives in participating in their well-being is important to 

recognise. Not only are they capable of providing support for each other but also, as 

previously mentioned, they are more aware of what their concerns and issues are and thus 

their participation needs to be encouraged in all spheres of society and in decision-making 

processes at the national, regional and international levels. 

There are increasing calls for digital natives to participate in the debates and decisions made 

concerning their well-being, their education and their communities.  These calls are fuelled 

partly by a growing recognition of children’s rights to express themselves, participate and be 

heard in general and partly by the decline in civic and political participation both generally 

(Livingstone and Bober, 2004) and, especially, among young people (Kimberlee, 2002). 

Ubiquitous Information Systems can be seen as a means of increasing digital natives’ 

participation in a community environment (Hall and Newbury, 1999). It is important to set up 
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environments in which digital natives had opportunities to feel heard within meaningful, 

caring and supportive relationships which enhance youth’s sense of themselves in positive 

ways (Hart, 1997). The Internet provides individual spaces (websites and e-zines2) and 

communities (chats, special interest groups, social networking technologies) that allows 

youth to participate under different parameters (anonymity, connectivity and simultaneity) 

(De Kerckhove, 1995, Kalpidou et al., 2011, Parks, 2011) than in their on-ground 

communities. These community based web spaces endorse a feeling of higher contribution 

and closeness both to society in general and to their own group/community; they experience a 

growing sense of actualisation; they perceive higher levels of coherence and understanding 

with respect to what is happening in the world. However, on the whole they have less trust in 

people at large and tend to resort to their own group/community for comfort and certainty 

(Contarello and Sarrica, 2007). 

Collaboration: Collaboration amongst digital natives, between them and legislators and 

decision makers is a vital part of ensuring that their “voice” is heard. Calvert (1999) asserts 

that collaborative and group-based activities can promote pro-social behaviour, or “positive 

social interaction skills such as cooperation, sharing, kindness, helping, showing affection, 

and verbalising feelings (p.209).  Some scholars see digital technologies as a way to enable 

children to have more control and navigation in their learning, mostly through direct 

exploration of the world around them, ways to design and express their own ideas, and ways 

to communicate and collaborate on a global level (Huffaker, 2004). This type of collaboration 

will improve decision making processes at national, regional and international levels and 

more importantly will help frame future discussions around issues that youth and children 

consider most important for themselves and their well-being. 

Governance: Some of the main risks that digital natives expose themselves to in the new 

ubiquitous information society are exposure to pornography, online stalkers and not being 

cautious with giving out personal information about them. Filtering and blocking software is 

one of the most frequently touted prevention devices. There are several different kinds of 

software tools available to families (GetNetWise.com, 2001). “Time-Limiting” software 

allows parents to set limits on how much time or at what time a child can use the computer or 

Internet. “Filtering and Blocking” software limits access to some sites, words, and/or images. 

“Outgoing Content Blocking” regulates the content leaving the computer to prevent children 

from revealing personal information, such as names, addresses and telephone numbers, to 
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people they do not know. “Kid-Oriented Search Engines” work like regular search engines 

but also provide special features to screen out inappropriate material. Finally, “Monitoring 

Tool” software informs adults about children’s online activity by recording the addresses of 

visited websites or displaying warning messages to children if they visit inappropriate 

websites, without necessarily limiting access. Some software incorporates several of these 

features (Mitchell et al., 2005). However, these types of tools only work on computers which 

have specifically installed them and even then aren’t 100% effective in protecting digital 

natives from the potential dangers of Ubiquitous Information Systems. Moreover, a recent 

survey by the American Pew Internet Group showed that digital natives access ubiquitous 

Information Systems from a variety of different places including school, library, their friend’s 

houses and of course thanks to wireless technologies pretty much anywhere with their Wi-Fi-

capable mobile phones. In this age of information overload and ubiquity, the ability to access 

and sift through information is essential for digital natives who are immersed in an 

interconnected environment. Ideally, digital natives who are empowered with the skills to 

analyse, critically evaluate, and produce media may take on a proactive role in exerting their 

voice and influence as they connect with others. 

Cyber bullying is suggested as one of governance aspects that should be considered in 

Internet use for youth well-being. A study by (Ybarra and Mitchell, 2004) suggest that cyber 

bullying can either be an extension of being bullied in the school yard or an opportunity for 

victims of bullying to assert dominance in the online environment. They also found that users 

who were more confident in their abilities to use the Internet effectively were more likely to 

report that they had bullied someone online. Similarly, those users who used to the Internet 

more often admitted to being an aggressor online. Some studies suggest that school yard 

bullying is further enhanced by ubiquitous spaces due to their anonymous nature and the 

wider reach they provide. 

2.6.4 Digital Native Well-being and Development Processes in Ubiquitous Spaces 

The main well-being and development processes of digital natives within ubiquitous spaces 

can be distilled into two main elements: Relationships and Identity Formation. These are now 

discussed in more detail. 

Relationships: Numerous studies have been done that highlight the benefits of Internet use to 

the creation and maintenance of interpersonal relationships through the availability of varied 
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and diverse communication channels. These studies also emphasize the anonymity afforded 

by the Internet medium allows users to research information that is personal, sensitive and 

potentially embarrassing. On the other hand, there have also been studies done that 

emphasize the negative or potentially harming aspects of the Internet. Some of these aspects 

which can include cyber bullying, Internet addiction and access to pornography are said to 

adversely affect the user’s well-being. 

A study conducted by (Weiser, 2001) touches upon the fact that the social and psychological 

effect of Internet use depends on the function that serves for the user. (Weiser, 2001) refers to 

the basic premise of the uses and gratification theory which suggests that the use of the 

Internet is purposeful activity directed either towards accomplishing a specific goal or is 

functional. This study was conducted in a two-step approach, first the author developed a set 

of concepts concerned with Internet use, social connectivity and psychological well-being. 

Next, the author measured those concepts and then developed and tested the functional 

relationships between them. Similar to the previous studies on uses and gratification, Weiser 

(2001) assumed that the use of the Internet can is bi-functional, that is, used for Socio-

Affective Regulation or Good-and-Information Acquisition. Interestingly the study found that 

SAR is associated with decreased social connectivity and in turn decreased psychological 

well-being, whereas, GIA was found to be positively associated with social connectivity and 

increased psychological well-being.  This was a surprising find because one would expect 

that Internet use that expands your social circle in terms of keeping touch with a wider circle 

of people would mean greater social connectivity. However, one possible explanation for this 

finding is that users are bounded by time constraints; therefore more time spent online means 

less face-to-face time with family and friends.  

Identity Formation: One aspect that can be considered in the context of the impact the 

Internet has, is on the development of self-identity which can be seen as one of the key 

developmental milestones in the adolescence period (Erikson, 1980). Erikson saw 

adolescence as a period of moratorium---a “time out” period during which the adolescent 

experiments with a variety of identities, without having to assume the responsibility for the 

consequences of any particular one. Turkle (1995) states two main characteristics that make 

the Internet a perfect place for youth to experiment with their identity online, first there are 

reduced audio and visual cues which allow youth to change, emphasize or conceal parts of 

themselves. Second, social communication conducted online is usually with virtual 
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communities that are separate from their real live communities; therefore regular social 

repercussions are reduced. The Internet allows adolescents to “try on” different personas and 

determine which persona will gain the most approval and acceptance (McKenna and Bargh, 

1999). Another important influence in successful identity development is membership in 

social groups (Martin and Nakayama, 1997). Group membership also enhances the need to 

belong, an innate human motivation (Brewer and Gardner, 1996). Self-reflection and identity 

formation can be enhanced by emotional and intellectual openness which digital natives find 

in the virtual environment as they find it easier to expose their inner thoughts and personal 

information online. Adolescents are increasingly embracing the virtual world as a means to 

explore their identity in creative and new ways, asserting their sense of self in a highly 

personal form, customising their sites with unique photos, text, tags and avatars (Cheng, 

Farnham and Stone, 2002). 

Online identity experiments are defined as the tendency to pretend to be someone else online 

(Valkenburg and Peter, 2008). Gross (2004) and (Peter et al., 2005) reported that 50% of 

Internet users have pretended to be someone else. In a study by Valkenburg (2008) it was 

tested to see whether conducting online identity experiments was beneficial to the offline 

social competence of adolescents – in terms of allowing them the opportunity to talk to 

people of different ages, backgrounds and ethnic groups – or detrimental – in terms of 

adolescents becoming more familiar with their online self rather than offline self. The self-

concept unity of adolescents was also tested. The benefit of the Internet to self-concept unity 

can be seen in terms of exploring their self-concept unity in numerous forums which allow 

for greater variation in validation and feedback on their newly discovered selves or it can be 

seen as detrimental in so far as the adolescents becoming overwhelmed by the increased 

social connectedness and ideas available online, leading them to doubt their true selves. 

Engaging in online identity experiments had an indirect positive effect on adolescents social 

competence. Future research could attempt to distinguish between online and offline social 

competence and investigate to what extent online social skills transfer to the offline world. 

No support was found for the positive or negative relationship between online identity 

experiment and self-concept unity. This study found that lonely adolescents experiment more 

with their identity than non-lonely adolescents. 

A similar study was conducted by (Mazalin and Moore, 2004)  that examined the relationship 

between Internet use, identity status and social anxiety. They characterized identity status as 
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4 stages occurring between identity exploration and commitment to a specific set of beliefs 

and self-identity. Social anxiety was defined by an intense fear of humiliation, embarrassment 

and negative evaluation by others in social situations (Kashdan and Herbert, 2001). The 

results of the study were moderated by gender, that is, Internet use – especially that 

associated with chat rooms and personal online browsing – was associated with less mature 

identity status and higher social anxiety for men but not for young women. 

Both these studies have demonstrated that diminished proximity with peer groups offline 

limit social learning and ultimately curtail mature identity formation (Walther, 1997). This 

does not necessarily imply that ubiquitous spaces themselves are detrimental to digital native 

well-being but that more time spent online means less opportunity for valuable offline 

experiences (Mazalin and Moore, 2004).  

A recent study illustrated the potential moderation effects of external characteristics to the 

impact of ubiquitous spaces such as the Internet. A study done by Selfhout et al (2008) 

measured the impact of communication versus non communication activities on the Internet 

on depression and social anxiety. Internet use for non-communication purposes was defined 

as surfing – which has been previously linked to an increase in depression and social anxiety 

(Morgan & Cotton, 2003). Internet use for communication purposes was characterized by 

Instant Messaging – which previous studies have linked to an increase in the development of 

social skills and relationships and thus less social anxiety (Kiesner, Kerr and Stattin 2004; 

Morgan & Cotton 2003). The relationship between Internet use and well-being (depression 

and social anxiety) was moderated by friendship quality of the users. It was found that youth 

with low quality friendships who used the Internet for non-communication purposes were 

more likely to become depressed and socially anxious over time. In contrast, youth with high 

quality friendships who used the Internet for communication purposes developed less 

depression over time. This study brought attention the fact that certain external characteristics 

of young people themselves can influence the impact of ubiquitous spaces such as the 

Internet. Similarly, Suh (2002) found that people with a more consistent self-view had a more 

clear self-knowledge, were more assertive, and, most notably, had self-experiences that were 

less affected by the perspectives of others. Therefore underlining the importance of achieving 

a coherent sense of identity is important to a person’s well-being and a potential moderating 

factor to the impact that ubiquitous spaces can have on their well-being. The development of 
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a stable and consistent identity, including gender, sexual, moral, political and religious 

identities, is a major task being faced by adolescents (Erikson, 1968, Kroger, 2007). 

Moreover, adolescent cognitive development within the context of the Internet is also taking 

place. Johnson and MacEwan (2006) assert that the Internet is a cultural tool that influences 

cognitive processed and an environmental stimulus that contributes to the formation of 

specific cognitive architecture.  Cognition is a general term encompassing mental processes 

such as attention, perception, comprehension, memory and problem-solving (Solso et al., 

2005). Considering the most common Internet activities for adolescents are playing games, 

navigating web sites and communicating with others (Roberts, Foehr and Rideout, 2004). 

Johnson and MacEwan (2006) suggest that meta-cognitive abilities are developed as a result 

of all these activities. Video games as well as synchronous communication decrease cognitive 

processing speed (i.e. reaction time). Video games require simultaneous processing; online 

communication requires successive processing. Video games make extreme demands on 

visual and meta-cognition skills. Accessing web sites builds knowledge base and contributes 

to concept development. 

The preceding sections have attempted to provide a cohesive discussion of the key elements 

that can be considered when exploring the well-being and development of digital natives in 

ubiquitous spaces. The next section presents the problems and issues that exist within this 

domain. 

2.7 Problems  

This section will provide a brief discussion of the problems and issues that exist in this 

domain of research. The research question this research is exploring is how can digital native 

well-being and development in ubiquitous spaces be understood? The research problems in 

this area under study are: 

 Lack of a coherent understanding of digital native well-being and development 

 Insufficient exploration of the impact of ubiquitous spaces on digital natives and in 

particular digital native well-being and development  

 Lack of overarching concepts, models and frameworks that explain digital native 

well-being and development in ubiquitous spaces  
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Lack of a coherent understanding of digital native well-being and development (Diener 

et al., 1999, Ryff, 1989). 

Current research appears to be split into silos of research that have little interaction with other 

domains. This is especially apparent in the context of digital natives and what their well-

being entails. While there are definitive well-being concepts that apply to the development 

and well-being of young people in general, there has been little discussion on the application 

of these concepts to digital natives. The difference between digital natives and preceding 

generations is that these developmental processes are now taking place within the context of 

ubiquitous spaces. 

Insufficient exploration of the impact of ubiquitous spaces on digital natives and in 

particular digital native well-being (Becker, 1992, Yelland, 2000, Oliver and Goerke, 

2007). 

Traditional organisational Information Systems help to improve efficiency and effectiveness 

of organisations and users of these systems in the past have been passive digital immigrants 

for whom functionality has been of paramount importance. On the other hand, ubiquitous 

spaces and the technologies used within them are becoming an integral part of society. They 

impact on all facets and phases of human living (Funabashi et al., 2008).  Frequent users of 

these spaces tend to be the digital natives for whom interactivity, usability, flexibility, and 

connectivity are as important as functionality. Most aspects of Organisational Information 

Systems and the types of users associated with these systems have been well researched 

within the IS academic discipline. However, there is a paucity of Information Systems 

research in the area of ubiquitous spaces usage by the new emerging audience of digital 

natives.  

This lack of attention to digital natives is surprising, given that in related disciplines such as 

Psychology, Behavioural Science and Marketing, a clear delineation and segmentation of 

users/consumers/humans into various age groups is often made (e.g. children, youth, adults, 

and the elderly). These disciplines consider the particular problems, issues, requirements, 

and/or needs of these particular segments of the population. However, Information Systems 

researchers have tended to treat Information Systems users in a singular fashion without 

distinguishing between the various age groups. With the rise of the digital native, there is a 

need to distinguishing between the various user segments, or at least between digital natives 
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and digital immigrants. Of course, Information Systems is not the only discipline with a 

potential interest in digital natives and Ubiquitous Spaces – it is envisaged that researchers in 

psychology, education and marketing will also have an interest in this phenomena. 

Lack of overarching models and frameworks that explain digital native well-being in 

ubiquitous spaces (Bourke, 2003, Eckersley et al., 2006). 

The developmental, education and psychological perspective have their roots in the exploring 

the development of digital natives and digital native well-being from a variety of angles. 

Digital native well-being is widely discussed in both the academic and practitioner settings. 

Within the academic setting, digital native well-being is often discussed in the context of the 

psychological changes that take place in this point of time (Resnick et al., 1993) and how the 

school based environment can support this process (Rose and Gallup, 2000, Eccles and 

Appleton, 2002, Weissberg and Greenberg, 1998). Recently, the emphasis has begun to shift 

towards examining how digital native well-being is influenced by the ubiquitous digital world 

that they live in (Prensky, 2001a, Tapscott, 1996). However, the vast majority of literature on 

digital native well-being and ubiquitous spaces focuses on two interconnecting themes. The 

first theme stresses how the use of ubiquitous spaces such as the Internet is harmful to the 

well-being of digital natives as it takes away from other activities including playing outdoors, 

sleeping or reading books (Turow and Nir, 2000, Kraut et al., 2002), the second theme 

focuses on the activities of young people on the Internet and other ubiquitous spaces and the 

potential threat they face from online predators and harmful web content (Gross, 2004, 

Mitchell et al., 2005, Wolak et al., 2003). 

What is missing is an exploration of the potential and opportunities that lie within ubiquitous 

spaces such as the Internet to make a positive impact on digital native well-being. The 

Information Systems perspective has much to offer in terms of conceptual models and 

theories regarding ubiquitous spaces, while the developmental, education and psychological 

perspectives can provide immense insight into the requirements of digital native well-being 

and development. What is needed now is to bring these silos of research together so as to 

interweave the insights and potential that they both offer to the domain of digital native well-

being and development in ubiquitous spaces (e.g. Turkle, 1999, McKenna, 2007).  
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2.8 Summary 

Digital native well-being and development in ubiquitous spaces is a largely underexplored 

area of research, especially in the Information Systems domain. This chapter begins by 

exploring each element of this research space individually, that is, an exploration of digital 

natives, well-being and ubiquitous spaces. The next step for this chapter was to bring these 

elements together in a coherent fashion so as to illuminate the research gap that currently 

exists within this research space. This chapter also draws attention to concepts, models and 

frameworks that exist within these silos of research and explores how they can contribute to 

the understanding of the overall research question, “How can digital native well-being and 

development in ubiquitous spaces be understood”. The chapter ends with a discussion of 

problems that will inform the rest of the thesis. The next chapter builds on this and presents 

the methodology that was followed by this thesis to address the identified problems, issues 

and requirements. 
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3 Research Methodology 

3.1 Introduction 

The domain of digital natives and their well-being in ubiquitous spaces is a complex and 

multi-disciplinary phenomenon. The rise of the digital native in a ubiquitous technology rich 

environment and their well-being and development within this environment has important 

implications for research in the Information Systems domain.  There is a paucity of research 

done in this area especially in the IS domain. The area of analysis therefore cannot be done 

primarily by either explanatory or exploratory research; instead the two methodologies need 

to be combined. 

This chapter examines the research methodology that has been employed in this study. This 

chapter is organised as follows: Section 3.2 reviews the research problems, questions and 

objectives that were identified in Chapter 2. Section 3.3 reviews the motivations to use a 

mixed-method research approach. Section 3.4 synthesises the mixed-method approaches that 

exist within the Information Systems field and also reviews the research approaches from the 

two key perspectives that feed into this domain of research – Digital Native Well-being and 

Development and Digital Natives in Ubiquitous Spaces. Section 3.5 introduces the mixed-

method research framework that has been adapted for this research. Section 3.6.and 3.7 

respectively; review the exploratory and explanatory phases. Next, this chapter progresses to 

specifying the research approaches for the exploratory and explanatory phases. A summary of 

the research methodology chapter is defined in section 3.6.  

3.2 Research Question, Problems and Objectives 

The overarching research question for this thesis is “How can digital native well-being and 

development be understood in ubiquitous spaces”. The preceding chapter indicates a clear 

lacuna in research in this area. The three prevailing perspectives from the fields of 

Information Systems, Development and Education reveal a significant gap in the exploration 

of the potential and opportunities that lie within ubiquitous spaces to make a positive impact 

on the well-being of digital natives. The following were the key research problems identified 

in the preceding chapter. 
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Figure 3.1: Summary of Methodology Chapter 

 

-  Lack of a coherent definition of well-being (Diener et al., 1999, Ryff, 1989). 

- Insufficient exploration of the impact of ubiquitous spaces on digital native well-

being (Becker, 1992, Yelland, 2000, Oliver and Goerke, 2007). 

-  Lack of overarching concepts, models and frameworks that explore the potential for 

the enhancement of digital native well-being in ubiquitous spaces (Bourke, 2003, 

Eckersley et al., 2006). 
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The related research objectives are: 

Research Objective One: Explore and identify the different elements of digital native well-

being and development in ubiquitous spaces. 

Research Objective Two: Propose conceptual models and frameworks that will integrate the 

various models and frameworks from the Information Systems, development, education, 

psychological and youth domains in order to understand how the well-being and development 

of digital natives can be supported in ubiquitous spaces. 

Research Objective Three: Explore and explain the relationship between engagement with 

ubiquitous spaces and impact on digital native well-being and development. This thesis will 

(a) explore the relationship between the uses of ubiquitous spaces; well-being and 

development (b) explain this complex relationship.  

Research Objective Four: Disseminate and evaluate the proposed concepts, models, 

frameworks and survey instrument. 

3.3 Research Approaches 

This section discusses two paradigms of research used in academia: exploratory and 

explanatory and explores the relevance of using each in this research.  It also discusses the 

use of mixed-methods approach in the Information Systems and Youth domains and why it 

may be appropriate for this research. 

3.3.1 Exploratory and Explanatory 

Given the lack of research in this multi-disciplinary field, the nature of this research is fairly 

exploratory in the initial stages and then becomes more explanatory as the researcher begins 

to understand more about this social phenomenon and seeks to explain it.  

Research can be conducted for several distinct reasons or purposes. These are often labelled 

exploratory, descriptive and explanatory (Pinsonneault and Kraemer, 1993b, Yin, 1989). 

These categorisations reflect different ways of partitioning a continuum of types of research. 
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These categories are not mutually exclusive; they are a matter of emphasis. As a research 

study will change and develop over time, more than one purpose may be identified.  

Exploratory research is done when there is little or no research existing in a given field and 

the purpose of it is to better understand the nature of the problem (Sekaran, 2000). It aims to 

uncover potentially important characteristics of a situation and to identify areas where further 

study may be necessary. Descriptive research aims to describe the range of situations, 

opinions or events that can occur and how those are distributed amongst the population 

(Pinsonneault and Kraemer, 1993a). The objective of much descriptive research is to map the 

terrain of a specific phenomenon. Explanatory research is aimed at exploring relationships 

between things, testing theories about those relationships and possibly inferring cause-and-

effect. It is concerned with answering the question of why things happen the way they do (De 

Vaus, 2001). Hypothesis testing provides an understanding of the relationships that exist 

between variables. According to Yin (2003), this is an explanatory research because it tries to 

answer a “how” question. However, because existing research in the area under study - the 

well-being of digital natives in ubiquitous spaces - is relatively scarce; this research can be 

classified as exploratory in its initial stages, followed by a more explanatory approach. 

The research problems and objectives (Section 0) suggest a combination of quantitative and 

qualitative research will be necessary to fully understand the research area under study. 

Triangulation or mixed methods research is usually recommended when the researcher wants 

to look at the same topic from multiple angles (Myers, 2008) or when the qualitative and 

quantitative research findings will be combined so that they may be mutually corroborated 

(Lázaro and Marcos, 2006). 

Qualitative research typically involves systematic and detailed study of individuals in natural 

settings, often using open-ended interviews intended to elicit detailed, in-depth accounts of 

the interviewee’s experiences and perspectives on specific issues, situations, or events 

(Myers, 2008). In regards to the research objectives of this study, interviews and focus groups 

involving digital natives as well as teachers and policy makers were an important tool to gain 

insight into understanding the motivations and actions of digital natives within ubiquitous 

spaces and how they contribute to their well-being. Myers (2008) recommends qualitative 

research for exploratory studies where the particular research area is new or there is not much 

previously published research on that area. This is because the goals of qualitative research 

typically involve understanding a phenomenon from the points of view of the participants, 
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and in its particular social and institutional context. Kaplan and Maxwell (2005) assert that 

these goals largely are lost when textual data are quantified and aggregated.  

In contrast, quantitative research emphasises numbers above all else, where numbers ‘come 

to represent values and levels of theoretical constructs and concepts and the interpretation of 

the numbers is viewed as strong scientific evidence of how a phenomenon works’ (Straub, 

Boudreau and Gefen, 2004). This type of research is recommended when using a large 

sample size and wanting to generalise to a large population. The research objectives of this 

study called for large sample sizes of students and the ability to generalise the proposed 

models and frameworks to the digital native population is essential for the relevance of this 

study.  

Kaplan and Duchon (1988) favour the combination of research methodologies from different 

disciplines as well. Their argument is that the integration of qualitative and quantitative 

methods allows for richer interpretation and a wider range of contextual basis for the 

validation of results. A qualitative analysis of the digital native population helps deepen the 

understanding of this complex, multi-disciplinary domain of research. This includes surveys 

and focus groups with students and interviews with teachers. The quantitative analysis and 

validation of these concepts, models and frameworks, the theory would not make sense in a 

real life situation. Quantitative analysis is capable of testing the hypotheses that have been 

identified in the theory and provide evidence for the emergent concepts that have been found 

from the qualitative analysis. The combination of qualitative and quantitative methodologies 

allows the study to approach different theories and integrate various findings from 

explanatory and exploratory research. Jick (1979) confirms that qualitative and quantitative 

methods can be used together as complimentary components rather than as opposing research 

instruments.  

3.3.2 Mixed-Method approach  

Mixed methods research has been defined as the type of research where researchers combine 

elements of qualitative and quantitative research approaches for the purposes of depth and 

breadth of understanding and corroboration of the phenomenon under study (Johnson, 

Onwuegbuzie and Turner, 2007). Mingers & Brocklesby (1997) argue that the world is so 

rich and competitive that if researchers restrict themselves to one research methodology it 

poses a problem of not being able to open up the phenomena.  In order to make a contribution 
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when dealing with the research question, it is desirable to go beyond the standardised 

research approaches of using a single methodology, to a combination of several 

methodologies from different paradigms. Teddlie and Tashakkori (2009, 2003) advocate 

three key reasons make the mixed methods more advantageous than a single method 

approach. Firstly, the authors suggest that mixed methods research has the ability to address 

both exploratory and confirmatory research questions. Secondly, this form of research has the 

ability to provide stronger inferences than a single method approach. And lastly, that it 

provides a greater assortment of divergent or complementary views to emerge (Tashakkori 

and Teddlie, 2009, Teddlie and Tashakkori, 2003). 

Similarly, youth scholars (Garrett, 2006, Wartella, Lee and Caplovitz, 2002) have made the 

suggestion that research in the domain of youth and their engagement with ubiquitous spaces 

would benefit from more extensive use of a multi-methodological approach. The idea behind 

multi-methodological research is to employ a combination of research methods typically used 

to analyse empirical results of interpretations (Jones, 1999). The rationale for this is that the 

weaknesses of any single method – qualitative or quantitative - are balanced by the strengths 

of other methods. Qualitative methods are typically unstructured textual data of the 

phenomena under study (e.g. transcripts of interviews, focus groups etc.) and these are 

analysed with an interpretive or hermeneutic method (Glaser and Strauss, 1967). Quantitative 

methods are typically numerical data of the same phenomena (a survey) which are analysed 

with a statistical procedure (e.g. SPSS). The result is an integrated view that narrowly focuses 

on a particular social phenomenon (Jones, 1999). 

 

Within the Information Systems domain, the various research focuses and the involvement of 

various artefacts (such as models, tools, technologies, systems, organisations and society) 

imply that IS research is complex in nature (Cao, Crews, Lin, Deokar, Burgoon and 

Nunamaker Jr, 2006), which suggests that the use of single-methodological approach is not 

appropriate for developing conclusive solutions to a specific research problem (Galliers and 

Land, 1987). Depending on the research focus and domain of interest, different research 

methodologies or approaches may expose different advantages and disadvantages (Burstein 

and Gregor, 1999). Nunamaker et al (1990) asserted that no such single-methodological 

approach could be seen as “the pre-eminent research paradigm” since no one is sufficient for 

coping with the complex nature of IS research. Furthermore, Pinsonneault and Kraemer 

(1993a) and Mingers (Mingers, 2003) argue that different research methods, especially from 



Research Methodology 
 

71 
 

different paradigms, focus on different aspects of reality and therefore a richer understanding 

of a research topic will be gained by combining several methods together in a single research 

study. 

3.4 Relevant Research Frameworks and Methods 

This section discusses the relevant research frameworks and methods used by the key 

domains under study in this research and motivate the adapted research framework proposed 

in the next section (Section 3.5). 

3.4.1 Research Frameworks 

Nunamaker et al. (1990) proposed a multi-methodological approach (Figure 3.2) for 

conducting research in the Information Systems research and explain the central nature of 

systems development in the research cycle. They explain that research could be said to follow 

the “problem, hypothesis, analysis, argument” pattern. Problems exist in the research domain, 

a hypothesis is developed regarding them, and then attempts are made to substantiate and/or 

generalise the hypothesis through analysis. Analysis could be formal proofs, surveys, 

experiments, or developed systems. Results of the analysis provide the evidence to support 

the hypothesis. Systems development is an acceptable piece of evidence or artefacts in 

support of a “proof”, where proof is taken to be any convincing argument in support of a 

hypothesis. In their opinion, systems development and other research methodologies are 

complementary and an integrated multi-dimensional and multi-methodological approach 

would generate fruitful IS research results.  

Theory building supports and is supported by systems development and is both a pioneer for 

and an outcome of experimentation and observation. This approach contains the following 

four research methodologies, which complement one another: 

Observation – includes case studies, field studies, and surveys. The observations may be used 

to facilitate the formation of specific hypotheses to be tested through experiments. 

Theory Building – includes the development of concepts and conceptual frameworks. The 

theory is the basis for the design of experiments or to conduct the observations. 
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Validation – includes field/lab experiments, computer simulations, surveys and semi-

structured interviews. The result of the various validation techniques may be used to refine 

the theory and improve the system being developed. 

System Development – includes conceptual design, construction of system architecture, 

prototype development, and technology transfer. System development may be used as a 

proof-of-concept to demonstrate feasibility. Theory may be modified if there are difficulties 

or constraints encountered in the system development. 

 

Figure 3.2: A Multi-methodological Approach to IS Research ((Nunamaker et al., 1990)) 

 

The main goal of Nunamaker, et al. (1990) in designing this framework was to integrate the 

system development component into the multi-methodology research cycle. With an 

introduction of system development strategy, the multi-methodology research paradigm 

presents a “more complete, dynamic, comprehensive and dynamic research process” 

(Burstein and Gregor, 1999). 

The Information Systems research framework proposed by (Hevner, March, Park and Ram, 

2004) is also a useful multi-methodological framework to refer to (Figure 3.3). The merged 

Develop/Build and Justify/Evaluate activities constitute IS Research and produce both 

artefacts for “application in the appropriate environment” (outcomes of build and evaluate) 
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and “additions to the knowledge base” (outcomes of develop and justify) (Hevner et al., 

2004). By understanding the current ‘environment’, the researcher is capable of defining 

problems, needs, opportunities and requirements associated with people, organisations and 

technology that should reflect the research relevance. ‘Business needs’ or any other 

requirements that are considered by the researcher are assessed with application of the 

appropriate environment and relevance to the people, organisations, and technology. The IS 

research itself comes with two complementary phases of behavioural science and design 

science. ‘Behavioural science’ is about the development of theories and artefacts that can 

reflect the requirements of business needs. ‘Design science’ addresses the need for evaluation 

of the theories through the building of artefacts in response to business needs. The 

‘knowledge base’ provides the theoretical foundations and methodologies that are capable of 

accommodating the needs of the researcher. Knowledge base and IS research closely interact 

with each other, as the knowledge base can guide the development of artefacts and the 

evaluation of theories. 

The first step in this model is evaluating the business need, which ensures the research meets 

the goal of relevance. Hevner et al. (2004) argue that the business need is “assessed within 

the context of organisational strategies, structures, culture and existing business processes”. 

Hence, to understand the business needs of ubiquitous spaces for digital native well-being, 

these elements must each be considered in turn in order for the resulting frameworks and 

models to be relevant. 

 

Figure 3.3: A Multi-methodological approach by Hevner et al (2004) 
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Next, in order to achieve the objective of being rigorous, the research must draw on existing 

knowledge from a number of domains. “The knowledge base provides the raw materials from 

and through which IS research is accomplished. Prior IS research and results from reference 

disciplines provide [constructs] in the develop/build phase and methodologies provide 

guidelines used in the justify/evaluate phase” (p.80 Hevner et al., 2004). As this research area 

is fundamentally multi-disciplinary the knowledge base in terms of foundations and 

methodologies are established by referring to prior research in the Information Systems, 

Development and Educations disciplines. Similarly, multi-disciplinary methodologies are 

used in the Justify/Evaluate phase and the theories and artefacts created in develop/build 

phase must be applicable across multiple domains. 

The difference between the framework of Hevner, et al. (2004) from Nunamaker’s cyclical 

model is an actual indication of where the process starts and how the research question is 

generated.  Hevner, et al. (2004), by developing their conceptual framework, try to provide 

guidance for understanding and executing the research in IS discipline, whereas the approach 

of Nunamaker, et al. (1990) model is to focus on system development and associate 

components. Another difference of the Hevner, et al.(2004) framework is the indication of an 

environment where people, organisation and technology integrate with each other. After 

evaluating the two examples of multi-methodologies and their deficiencies it is clear that the 

presentation of the multi-methodology framework lacks structure due to its complexity. The 

next section tries to overcome this aspect by proposing an adapted multi-methodology 

research framework in association with the previous by discussed models. 

3.4.2 Research Methods 

The research question and objectives under study are fundamentally multi-disciplinary and 

integrate two key perspectives: Digital Native Well-Being and Development and Digital 

Native Use of Ubiquitous Spaces. As such each perspective endorses its own set of 

methodologies as demonstrated below in Table 3.1. 
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Area of Research Methodologies used Used by
Digital Native Well-being 
and Development 

Qualitative Interviews 
Surveys 
Focus Groups 
Action Research 
Longitudinal surveys 
Grounded Theory 

Youthline (2000), Oishi&Diener 
(2001), Eckersley et al (2005), 
Hagell (2004), AIHW (2007) 
 

Digital Natives and 
Ubiquitous Spaces 

Ethnography 
Qualitative Interviews 
Netnography 
Web-based Interviews 
Web-based Surveys 
Content analysis 
Discourse Analysis 
Grounded Theory 

Kozinets (1999, 2001), Webb et al 
(1999), Lenhart& Madden (2005), 
Stern (2007), Subrahmanyam et al 
(2004) 

Table 3.1: Methodology Use by Different Perspectives 

3.4.2.1 Digital Native Well-being and Development 

The methodologies used in the research area of digital native well-being and development 

have been a mixture of qualitative and quantitative. The aim of both these approaches has 

primarily been to illuminate the environmental, contextual and process variables within 

which well-being are constituted. Using a range of methods in research with young people is 

a useful way of `triangulating', or building up a picture of the phenomenon under 

investigation from a range of perspectives.  

Schensul & Berg (2004) assert that Youth-focussed research must address the perspective of 

youth themselves and actively seek to minimize adult bias throughout the entire process, if 

the results of the research are to be meaningful to youth. One way to capture the attitudes and 

perspectives of the youth is to involve them as key researchers in youth-focussed research 

projects. Youth-led research has gained increasingly popularity, especially in the social 

research paradigm (Bumbarger and Greenberg, 2002).  This research is premised on the 

belief that youth are in a better position to get other youth to answer questions that would not 

be answered if adults were asking them. Youth-led research, in essence, serves to break down 

significant social, psychological, economic, and cultural barriers between research 

respondents and researchers and thrusts youth into a position of power and influence over the 

outcomes resulting from their research findings (White, 2009). Examples of youth-led 

research methods include the Participatory Action Research model developed by Berg, 

Owens, and Schensul (2002) who defined it as: 
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an empowerment and inquiry model that teaches young people how to identify the 
components of a social problem that they and their peers experience, collect 
information about the problem using a variety of social and cognitive skills, and apply 
the results using both short- and long-term action plans. (p. 21) 

The PAR model has successfully been used in youth well-being research exploring the use of 

interventions to reduce or delay drug and sex risk (Berg, Coman and Schensul, 2009), 

evaluating youth’s sense of meaningful engagement in school (Ozer, Ritterman and Wanis, 

2010) and research that address health, social justice, or employment issues that are relevant 

to youth school experiences (Cammarota and Fine, 2008). 

Another way to consider the mixture of qualitative and quantitative methods used in this area 

of research is to consider the main themes of social, emotional and cognitive development. 

Positive self-identity and self-esteem have been identified as important predictors of 

psychosocial well-being among adolescents (Crocker, Luhtanen, Blaine and Broadnax, 

1994).One qualitative method that could be used to ascertain a young person’s self-image and 

identity is by drawing self-portraits of themselves and explaining these pictures in one-to-one 

interviews and group discussions (Boyden and Ennew, 1997, Ennew, 2003). Identity and 

well-being has also been shown to be influenced by subjective social status (Operario, Adler 

and Williams, 2004). During adolescence, young people’s subjective social status is in 

transition as they develop their own identity and own ‘emerging self-concept of social 

stratification’ (Goodman, Adler, Kawachi, Frazier, Huang and Colditz, 2001). One study 

which looked at the well-being of refugee youth, modified the MacArthur Scale of Subjective 

Social Status (Adler, Epel, Castellazzo and Ickovics, 2000)—originally developed to capture 

subjective social status as indicated by education, occupation and income. Indicators of 

subjective social status in this study focused on social standing in school, the position of a 

young person’s family within their ethnic community, and the position of a young person’s 

family within the wider community (Gifford, Bakopanos, Kaplan and Correa-Velez, 2007) . 

Young people are asked to place an X on the rung of a ladder (10 point scale) where they 

think they stand. They were then encouraged to explain the reasons for their responses during 

one-to-one interviews and small group discussions.  

In addition to qualitative measures, two popular quantitative measures to assess self-identity 

and self-esteem are The Extended Version of the Objective Measure of Ego Identity Status 

(Marcia, 1980) and Rosenberg’s Self-esteem scale (Rosenberg, 1965). The Extended version 

of the Objective Measure of Ego Identity Status builds on identity theory developed by Erik 
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Erikson (1968) and Marcia (1966) and has successfully been used in various youth well-

being focussed research. This scale has variously been used to assess identity formation 

differences between youth of different ethnic groups (Graf, Mullis and Mullis, 2008, Hall and 

Brassard, 2008), between male and female adolescents (Field, Kolbert, Crothers, Kanyongo 

and Albright, 2011) and changes in identity formation between early and late adolescence 

(Klimstra, Hale III, Raaijmakers, Branje and Meeus, 2010, Kroger et al., 2010) to name but a 

few. Rosenberg’s Self-esteem scale has recently been used to assess the self-esteem of 

various ethnic groups within youth (Bagley, Bolitho and Bertrand, 2007, Supple and Plunkett, 

2011), body image (Huang, Norman, Zabinski, Calfas and Patrick, 2007, Blond, Whitaker, 

Lorenz, Feldman, Nieto, Pinto-Martin and Paneth, 2008) as well as correlations between self-

esteem, family support and peer support (Harris, 2008; Harris, 2011). 

The strength and quality of peer relationships is another significant developmental and youth 

well-being indicator (Field, Diego and Sanders, 2002). Similar to studies examining self-

esteem and identity development, a mixture of qualitative and quantitative methods have 

been used to investigate the peer relationships of young people. Qualitative studies have 

included methods of naturalistic inquiry (Krahn, Hohn and Kime, 1995, Nelson and 

Quintana, 2005, Guba and Lincoln, 1985) used to give voice to adolescents' perspectives on 

the factors that influence them to engage in particular responses when faced with challenging 

situations (Farrell, Erwin, Bettencourt, Mays, Vulin-Reynolds, Sullivan, Allison, Kliewer and 

Meyer, 2008). This method would include one-on-one interviews with youth asking them to 

respond to certain written scenarios and enabling them to express their perspectives. Another 

qualitative method used has been in-depth narratives collected from youth on diverse subjects 

such as parent involvement in peer relationships (Updegraff et al 2010) and romantic 

relationships (Lyons et al 2011). These narratives provide rich data that may be missed in a 

quantitative review of the same information.  

Two popular quantitative methods for examining peer relationships are The Friendship 

Quality Scale (Bukowski, Hoza and Boivin, 1994) and The Network of Relationships 

Inventory (Buhrmester and Furman, 1987). The Friendship Qualities Scale is a theoretically 

grounded, multidimensional measurement instrument to assess the quality of children's and 

early adolescents' relationships with their best friends according to five conceptually 

meaningful aspects of the friendship relation. These dimensions are companionship, conflict, 

help/aid, security and closeness (Bukowski et al., 1994). This scale has been used in a 
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tremendous number of youth-focussed research studies ranging from the quality of 

friendships in disabled adolescents (Whitehouse, Durkin, Jaquet and Ziatas, 2009, Liu and 

Kuo, 2007), attachment studies, examining the differences in relationships between 

adolescents and their families, peer groups and romantic partners (Kiuru, Nurmi, Aunola and 

Salmela-Aro, 2009, Markiewicz, Lawford, Doyle and Haggart, 2006) and friendships across 

different ethnic groups (Baiocco, Laghi, Schneider, Dalessio, Amichai-Hamburger, Coplan, 

Koszycki and Flament, 2011, Schneider, Dixon and Udvari, 2007). Network of Relationships 

Inventory (NRI) was developed to examine the characteristics of the range of relationships 

that adolescents may have with different people, such as parents and friends.  Items from the 

Network of Relationships Inventory have been used to evaluate romantic relationships 

amongst youth (Roisman, Booth-LaForce, Cauffman and Spieker, 2009, Vujeva and Furman, 

2011) to assess the effect of online communication on youth well-being (Mikami et al., 2010, 

Valkenburg and Peter, 2007b) and the amount of support received from parents as perceived 

by adolescents (Albert and Steinberg, 2011, De Goede, Branje and Meeus, 2009)  to name a 

few.  

3.4.2.2 Digital Natives and Ubiquitous Spaces 

The methodologies used in the research area of digital natives and ubiquitous spaces have 

also been a mixture of qualitative and quantitative. The primary aim of these approaches has 

been to build up a picture of what activities digital natives engage in these spaces as well as 

motivations for and effects of this engagement. This area has been studied from a multi-

disciplinary perspective; this phenomenon is of interest to the developmental psychology 

domain (e.g. Borzekowski and Rickert, 2001, Greenfield and Yan, 2006), medical domain 

(e.g. Paul and Bryant, 2005, Gray, Klein, Cantrill and Noyce, 2002), and more recently the 

Information Systems domain (e.g. Wolfradt and Doll, 2001, Vodanovich et al., 2010). 

The developmental psychology domain has primarily focused on Internet addiction  (Ko, 

Yen, Chen, Chen, Wu and Yen, 2006, Douglas, Mills, Niang, Stepchenkova, Byun, Ruffini, 

Lee, Loutfi, Lee, Atallah and Blanton, 2008) and the effect that the use of the Internet can 

have on aspects of adolescent development (Gross, 2004, van den Eijnden, Meerkerk, 

Vermulst, Spijkerman and Engels, 2008). Interestingly, this domain has made use of both a 

mixed method approach, that is, the integration of qualitative methods for discourse and 

content analysis with quantitative methods of surveys (Subrahmanyam, Smahel and 
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Greenfield, 2006) as well applying the more traditional methods such as questionnaires and 

interviews (Borzekowski, Fobil and Asante, 2006). In addition, Greenfield and Yan (2006) 

also point out that this new research environment of chat rooms and bulletin boards requires 

the development of new methodologies. They assert that on a concrete level, this involves 

learning how, technically, to take data from the Internet. On a more conceptual and abstract 

level, this involves methods for analysing data on the cultural level—for analysing a 

communication environment where multiple interactions in shifting and overlapping groups 

render the individual as a unit of analysis useless for certain purposes (Subrahmanyam and 

Greenfield, 2008). 

The medical domain has primarily focussed on the health information-seeking behaviour of 

adolescents. As this work is necessarily descriptive and exploratory the methods used in this 

domain tend to be of a more qualitative rather than quantitative nature, even though some 

studies do rely on quantitative methods of surveys. From a qualitative perspective Gray et al 

(2002) and Skinner et al (2003) explore adolescents’ perceptions and experiences of online 

health information through the use of focus groups. Dworkin et al (2003) made use of an 

observational study where they recorded through captured screen images on how adolescents 

performed health related searches. The researchers also encouraged participants to share out 

loud their though process as they look for information. On the other hand quantitative studies 

conducted by Pew American Internet Life Project and Surveying the Digital Future have been 

used by various academics (Zhao, 2009, Ybarra and Suman, 2006), moreover Ybarra et al 

(Ybarra et al., 2008) conducted a study using surveys to explore the sources of health 

information for adolescents and Abrahamsom et al (2008) conducted a web-based survey and 

telephone interviews to study the motivations for, barriers for and effects of online health 

information. It was interesting to note however, these studies indicated that only using 

surveys as their main research method was limiting in obtaining nuances in each participants 

engagement with ubiquitous spaces. Some studies like Abrahamson et al (2008) utilised both 

surveys and interviews to overcome this potential downfall of purely quantitative studies. 

While the study of digital natives and their use of ubiquitous spaces is relatively new to the 

Information Systems domain, Vodanovich et al (2010) make recommendations for a mixture 

of qualitative and quantitative methodologies that could be used to study the various facets of 

this phenomenon. They recommend the use of netnography (Kozinets, 2002) or virtual 

ethnography (Hine, 2000) to understand how and why digital natives are using the Internet. In 
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3.6 Exploratory Phase 

This section describes the steps undertaken in the first part of the research – the Exploratory 

Phase. This phase had four key steps within it. The first step, Observation consisted of 

exploring existing literature and current web spaces. The second step, Theory Building 

consisted of developing concepts, frameworks and models. The third step, Exploratory 

Research carried out field work at two sites based on the concepts, frameworks and models 

developed in the preceding step. And finally, the last step, Findings and Discussion, 

consolidated the findings from the exploratory research and validated the concepts, models 

and frameworks proposed earlier.  

Exploratory research is conducted into a research problem or issue when there are very few 

or no earlier studies to which can be referred to for information about the issue or problem. 

The aim of this type of study is to look for patterns, ideas or hypotheses, rather than testing or 

confirming a hypothesis. The research objectives being fulfilled by this phase of the research 

can be classified under this scenario. The two main research objectives being addressed in 

this phase are:  

Research Objective One: Identify from literature and existing web spaces, the different 

elements of digital native well-being and development. 

Research Objective Two: Propose conceptual models and frameworks that will integrate the 

various models and frameworks from the Information Systems, development, education, 

psychological and youth domains in order to understand how the well-being and development 

of digital natives can be supported in ubiquitous spaces. 

3.6.1 Observation 

The first step is to explore the existing strands of literature in the area of digital native well-

being in ubiquitous spaces. Webster and Watson (2002) emphasize that “a review of prior, 

relevant literature is an essential feature of any academic project”. An effective review 

creates a firm foundation for advancing knowledge. It facilitates theory development, closes 

areas where a plethora of research exists, and uncovers areas where research is needed 

(Järvinen, 2008). As the area of digital native well-being and development in ubiquitous 

spaces is relatively insufficiently explored, this literature review enables the integration of 

previously disaggregated research and enables the development of initial conceptual models. 
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The next step in this phase was to explore existing web spaces in the domain of digital native 

well-being. The resulting preliminary conceptual models can serve as a tool for analysis of 

these web spaces.  

3.6.2 Theory Building 

The literature review helped identify key frameworks and models that explain to some extent 

the different perspectives of the domain under study. These frameworks and models are 

discussed in more detail in Chapter 2. From these models the elements that are required to 

propose conceptual models and frameworks that will enhance our understanding of 

ubiquitous spaces for digital native well-being can be understood. 

3.6.3 Exploratory Research – Singapore and New Zealand 

The conceptual models proposed in the Theory Building step were then validated, refined and 

fleshed out by exploratory research carried out at schools in Singapore and New Zealand. The 

schools chosen were an International school in Singapore and three schools in Auckland, 

New Zealand. The results of this exploratory research were then analyzed using SPSS and 

NViVo and any new contributions to theory building noted. The approved ethics application 

for this research is attached in the Appendix section (Appendix A1). 

An International School in Singapore and three schools in Auckland, New Zealand were 

chosen for generalizability purposes. The schools in New Zealand and Singapore were 

chosen for their international composition of students which would make the results of this 

thesis more generalizable. It was arranged for the researcher to visit each school over a period 

of a week in order to conduct the interviews, surveys and focus groups. 

The first step of this process was to design appropriate instruments that would enable 

validation of the conceptual models. It was decided that a mixed-methods approach including 

interview, focus group and survey would be the most appropriate. The use of surveys, 

interviews and focus groups in tandem is said to increase the reliability and validity of 

research findings, by providing an opportunity to clarify data and refine the point of inquiry 

(Creswell and Clark, 2007). Additionally, these methods are considered effective because 

together the broad  quantitative information obtained from the surveys can be supported by 

the more qualitative information obtained from the interviews and focus groups (Miller, 

2003). 
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To understand the relevance of using these three methodologies in the context of this study it 

is useful to refer to related studies in this domain that have also employed similar 

methodologies and also to explore how these findings will help further analysis from the 

present study. Shade, Poter& Sanchez (2005) provide an excellent example of contextual 

interviews in the domain of youth and the Internet. Similarly, Valaitis (2005) provides useful 

feedback as a result of conducting interviews with youth from her study. Moreover, survey 

results from PEW American Internet Project (Lenhart and Madden, 2005) are particularly 

relevant to this study as they provide a context for the ubiquity of the Internet in young 

people’s lives. Another study uses a similar methodological approach in exploring youth use 

of the Internet as an Information resource (Borzekowski et al., 2006). The findings of which 

could be useful to the present study both in terms of the content as well as providing a guide 

to the analysis of resulting data. 

Interviews: As outlined by Russell and Tepperman (2005), studies utilising qualitative 

interviews may purposefully select specific groups of participants with the intention of 

maximising the utility of data for the intended research goals. Therefore, the interviewees for 

this part of the research were chosen based on the amount of knowledge and experience they 

have had with digital native’s use of ubiquitous spaces.  

Participants were interviewed in their offices and the interviews took between 30 and 60 

minutes. At the start of the interview, the research project was explained to each participant 

and they were reassured of anonymity in the write up. All participants were asked to sign a 

consent form acknowledging their agreement to participate  in the research (Appendix A3) . 

Interview questions followed a funnel approach, beginning with general questions which 

enabled participants to choose from their own frame of reference before moving towards 

more focussed questions, requiring participants to discuss particular aspects of the research 

problem. The interview was guided largely by the participants observations and comments 

with the interview protocol (Appendix A6) being used as a guide to ensure all topics were 

covered. The interview protocol was derived largely from the literature review in Chapter 2 

and the conceptual models proposed in the previous section. 

All interviews were audio-taped and transcribed as soon as possible after the interview. 

During the interview, the interviewer took rough notes to augment the transcripts. An 
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example of an interview transcript is available in Appendix A7. The participants were offered 

a copy of the transcript and invited to clarify or edit any comments they wished. 

Focus Group: The focus group methodology was originally developed on the basis that 

many consumer decisions are made in a social context and often as a result of discussions 

with others (Robinson, 1999). Focus groups are one approach to group interviews that make 

use of group dynamics to elicit information on specific topics (Taylor and Bogdan, 1998). 

Focus group methodology is designed to create a nonthreatening environment that 

encourages self-disclosure and allows participants to build off each other (Dworkin et al., 

2003). Moreover Hansen et al (1998) outline the importance of selecting an environment that 

is conducive to the topic being discussed as this setting exerts a framing influence over the 

participant’s responses. For this reason it was advantageous to conduct the focus group with 

the students in their familiar classroom setting. Two focus groups consisting of 12 students 

each were conducted at the Singapore school. These focus groups started off with a general 

introduction to the research project and guidelines for group discussion. The students were 

verbally asked broad questions and the format once again followed a funnel approach, 

allowing the students to guide the discussion. 

The transcripts for both the interviews and focus groups were then converted into an NVivo 

format. NVivo is a program designed to surface the underlying conceptual structure of texts 

using the concepts of nodes and cases. Thematic analysis was used to ascertain the themes 

that emerged as being important to the understanding of digital native well-being in 

ubiquitous spaces (Daly, Kellehear, Gliksman and Daly, 1997). This process involved the 

identification of themes through “careful reading and re-reading of the data” (Rice and Ezzy, 

1999p. 258 ). It is a form of pattern recognition within the data, where emerging themes 

become the categories for analysis. The comprehensive process of data coding and 

identification of themes that was undertaken (Fereday and Muir-Cochrane, 2006) is discussed 

in detail in Chapter 4. Although presented as a linear, step-by-step procedure, the research 

analysis was an iterative and reflexive process. This interactivity, applied throughout the 

process of qualitative inquiry, has been described as the overarching principle of “goodness” 

(Tobin and Begley, 2004). 

The method of analysis chosen for this study is a hybrid approach of qualitative methods of 

thematic analysis, and incorporates both the data-driven inductive approach of Boyatzis 

(1998) and the deductive a priori template of codes approach outlined by Miller and Crabtree 
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(1999). The inductive coding process involves recognising an important comment and 

encoding it prior to a process of interpretation. According to Boyatzis (1998) a “good code” 

is one that captures the qualitative richness of the phenomenon under study. Encoding the 

transcripts in this manner will help organise the data to so that key themes can then be 

identified and developed from them. Boyatzis (1998) defined a theme as “a pattern in the 

information that at minimum describes and organises the possible observations and at 

maximum interprets aspects of the phenomenon” (p. 161).   The deductive coding process as 

outlined by Crabtree and Miller (1999) involves a template in the form of codes from a 

codebook to be applied as a means of organising text for subsequent interpretation. For this 

study, the template was developed a priori, based on the research questions and conceptual 

models developed in the previous sections. 

Survey: There is empirical evidence to suggest that email/Web-based surveys are cheaper 

than postal surveys and yield responses that are faster, more complete and more accurate 

(Schleyer and Forrest, 2000, Schaefer and Dillman, 1998, Klassen and Jacobs, 2001) Web-

based surveys offer the additional advantages of real-time response validation, automated 

data entry, and programmable context-sensitive skip patterns. For these reasons a survey was 

conducted with students to elicit their responses on a wide variety of topics relating to digital 

native well-being in ubiquitous spaces.  Another major advantage that differentiates the 

online survey from traditional methods is the costless collection of data and faster response 

rate. The undertaken online survey had no major association with physical cost. The survey 

was sent out using SurveyMonkey online platform; the response data were collected 

automatically and presented in a timely manner. There was no need to travel, physically 

collect data or manually enter it into a database. The required response rate was over 100 

participants which was generated in less than two weeks. 

In addition electronic dexterity allows the paper-based questionnaire to be transferred into the 

HTML format, and respondents with click interface are able to complete a survey that is 

visually and functionally similar to traditional surveys (Rhodes, et al., 2003). The electronic 

nature of the survey allows the researcher to make changes to the questions in case of 

emergency or important adjustments. The questions can be added or deleted by the researcher 

in case of need or requirements. This electronic dexterity can also be categorised under the 

features that are mainly duplicated from the design of traditional surveys with additional 

additions from the user and researcher requirements. Design features and layouts such as 
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multiple questions, comment/essay box, rating scale, matrix of choice, drop down boxes, 

single or multiple textbox, radio buttons and check box are included in the standard package 

from the web-based/or software survey provider. These features are designed to structure the 

online survey interface and minimise the entry of erroneous data. According to the researcher 

ruling, the respondent might not be able to skip the question and jeopardise the outcome of 

the study, whereas traditional surveys may have inconsistencies between the number of 

participants and questions answered (Rhodes, et al., 2003). Most of the listed features have 

found their use in the undertaken research that brought a consistent response rate with the 

answered questions. 

Once the primary data was collected, their analysis began. First, the survey results were 

tabulated from SurveyMonkey in order to ascertain descriptive statistics. Descriptive 

statistics are used to portray the general characteristics about participants, including their 

background and demographic information.  

3.6.4 Findings and Discussion 

The data from the interviews, focus groups and surveys were combined to facilitate this step 

of the research. The triangulation of the resultant data led to further validation of the 

concepts, frameworks and models proposed earlier in this phase of the research. It also 

resulted in the observation of new and interesting insights into the field of well-being and 

development of digital natives in ubiquitous spaces, these were then consolidated in a 

framework which created a foundation for the next phase of the research – the Explanatory 

Phase. 

3.7 Explanatory Phase 

This section describes the steps undertaken in the second part of the research – the 

Explanatory Phase. This phase had four key steps within it. The first step, Theory Building 

consisted of extending the findings of the previous phase and the development of key 

frameworks and models. The second step, Explanatory Research carried out field work at two 

sites based on the concepts, frameworks and models developed in the preceding step. The 

third and fourth step consisted of findings and discussion and validation of theory proposed 

thus far. These last two steps are discussed in detail in Chapter 6.  
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An explanatory study seeks to discover “good estimates of the structure of ‘true underlying’ 

influences that are responsible for the observed data relationships” (Harshman, 1970). The 

explanatory research was conducted to explain the behaviour of the research interest and was 

done through a survey instrument.  

The research objectives being fulfilled by this phase of the research are:  

Research Objective Three: Explore and explain the relationship between engagement with 

ubiquitous spaces and impact on digital native well-being and develop. This thesis will (a) 

explore the relationship between the use of ubiquitous spaces, well-being and development 

(b) explain this complex relationship.  

Research Objective Four: Disseminate and evaluate the proposed concepts, models, 

frameworks and survey instrument. 

3.7.1 Theory Building 

In this step the conceptual models and frameworks proposed in phase one were validated, 

refined and fleshed out. This was done by taking a close inventory of the results from the 

exploratory phase which suggested new literature streams and new directions for the 

explanatory phase. In this step of the research, the revised conceptual models based on the 

results of the exploratory study were used as a starting point to identify the hypotheses that 

were tested in the online survey. This includes a deeper exploration of various aspects of the 

conceptual models to uncover the relevant constructs and the suggested relationships between 

them.  

3.7.2 Explanatory Survey – New Zealand and USA 

In order to carry out the surveys, schools chosen in the last phase were once more approached 

to participate in this phase of the research. However, despite the researchers best efforts the 

Singapore site declined to participate. This meant that a new site needed to be chosen. 

Ideally, an international site was required to keep the results of the research generalizable to a 

wider audience. For this purpose the USA was chosen as the replacement site. Once again the 

researcher spent some time at all the schools in New Zealand administering the surveys. In 

regards to the USA site, SurveyMonkey was used to identify and administer the survey to the 

target audience of digital natives between the age of 12 and 18. 
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The main aims of this survey were (1) to have an ability to provide a generalisation, (2) 

overcome the weakness of qualitative analysis and (3) provide additional inputs for further 

findings analysis. 

According to Bailey (1982) cited by Nunamaker and Chen (1990), the research goes through 

six steps (selecting the research questions,  declaration on study hypothesis, devising the 

research design, congregation of data, analysing data, examination and interpretation  of 

results, findings and tested hypothesis). This study simplifies the research approach stated by 

Bailey (1982) and conjoins the steps together into four phases of this online survey approach:  

First is a clear identification of the research objectives, which embrace and synthesise the 

research goal, questions, motivations that results into hypothesises for testing. Second is the 

formulation of the research design according to hypothesises that need to be tested, the 

research design involves the procedure of survey design, choosing appropriate survey 

research instruments and conducting a pilot study. Third is data collection, which deals with 

chosen samples of the research study and monitors the number of respondents. Fourth, the 

last step is the data analysis of the tested hypotheses, unexpected findings and description of 

demographics. Figure 3.5 visually presents the online survey approach followed in this thesis. 

 

Figure 3.5: The Online Survey Research Approach 

Another online survey was chosen for reasons discussed earlier in section 3.6.3.  The required 

response rate was over 400 participants which was generated in less than two weeks. 

Once the primary data was collected, their analysis began. First, the results were tabulated 

from SurveyMonkey for descriptive purposes. Following this, the summary report of 

responses was downloaded in an SPSS format for further statistical analysis.  An exploratory 
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factor analysis was then performed on the measures within the proposed hypotheses to 

evaluate how well the variables measure the underlying concepts. This enables the construct 

validity of these variables to be evaluated. Next AMOS was used to carry out Confirmatory 

Factor Analysis and Structural Equation Modelling to determine the fit of the data to the 

hypothesised model and to evaluate the hypothesised paths. 

According to the research focus of this study and complexity of methodology, the online 

survey was found to be an appropriate tool for consideration in the explanatory research 

phase. The implementation and evaluation of quantitative data will be discussed in detail in 

Chapter 5. 

3.8 Summary 

This chapter has presented the adapted mixed methods research framework with which this 

study was executed. The framework contains components from different research approaches 

that were adapted for addressing the identified research lacuna. Two primary research phases 

have been mentioned in this chapter. The first phase is the exploratory phase; Chapter 4 will 

proceed with details of this phase of research and the evaluation of results. The second phase 

is the explanatory phase where the quantitative data analysis and hypothesis testing will be 

presented in Chapter 5. 
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4 Exploratory Phase 

4.1 Introduction 

The purpose of this phase was to explore the area of study under research: digital natives and 

their well-being and development in ubiquitous spaces. This phase started with two key types 

of observation: literature and case studies of digital native web spaces. The first step was to 

explore the existing strands of literature in the area of digital native well-being in ubiquitous 

spaces as well an exploration and analysis of existing digital native web spaces. The next step 

was theory building; in this step key concepts and models were proposed. These concepts and 

models were then evaluated, refined and fleshed out by exploratory research in four schools 

in Singapore and New Zealand. This is discussed in detail in the data collection section. The 

results of this exploratory research were then analysed using SPSS and NViVo and any new 

observations noted. Finally, this chapter ends with a detailed findings and discussion that 

illuminates the key findings of this research and lays a foundation for the next phase of 

research; the explanatory phase. 

 

Figure 4.1: Outline of the Exploratory Phase 

Observation 

(Section 4.2)

Theory Building

(Section 4.3)

Data Collection
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4.2 Observation 

The first step was to explore the existing strands of literature in the area of digital native well-

being and development in ubiquitous spaces. (Webster and Watson, 2002) emphasize that a 

review of prior, relevant literature is an essential feature of any academic project. An 

effective review creates a firm foundation for advancing knowledge. It facilitates theory 

development, closes areas where a plethora of research exists, and uncovers areas where 

research is needed (Järvinen, 2008). As the area of digital native well-being in ubiquitous 

spaces is relatively insufficiently explored (Vodanovich et al., 2010), this literature review 

enabled the integration of previously disaggregated research. 

Key concepts and themes from the literature have been identified below and described in 

more detail in chapter 2. 

Theme Key concepts 
Digital native well-being and development  Concepts of well-being and development from a 

variety of perspectives; physical, social, 
economic and environmental 
Models and frameworks that define and 
distinguish digital native well-being and 
development 

Digital natives in ubiquitous spaces Digital native engagement and entrenchment in 
ubiquitous spaces 

Digital native well-being and development in ubiquitous 
spaces 

Aspects of digital native well-being and 
development that may be considered within these 
ubiquitous spaces 

Table 4.1: Key concepts and themes identified in Literature Review 

The next step was to explore existing web spaces in the domain of digital natives and digital 

native well-being. For this step a number of digital native web spaces were reviewed. 

However, for the purposes of this section, in-depth review of two web spaces will be 

presented. These two web spaces are exemplary of the kind of web spaces that have stated 

their aim as furthering digital native well-being and development. 

The first web space was an International one. ‘Voices of Youth’ is a website that was created 

by UNICEF in 1995 and proclaims that since its launch, it has reached young people in more 

than 180 countries, where more than 60% are from developing countries. This web space’s 

primary purpose is listed as “creating a vibrant online meeting place where young people 

from around the world explore, discuss and take action on global problems”. This website 

has three main areas for exploration, the first is called “Explore” and in this section digital 
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natives have the opportunity to learn about rights-related issues such as sexual exploitation, 

HIV/AIDS and education. The second area is called “Speak out” where digital natives have 

the opportunity to voice their opinions and take part in discussion forums in issues that 

concern them as young people. And the third section is called “Take Action”, in which they 

have the opportunity to learn the skills to start their own projects and report back to their 

peers on progress and ideas. As mentioned above a main part of this website is about 

gathering young people to draw their attention to global problems and how they can help be 

part of the solution to some of these problems.  

This web space encompasses the three types of web spaces for digital natives discussed in 

section 2.6.  It is interactive in so far as the features it provides enable digital natives to send 

messages and emails to global organizations about issues they feel strongly about as well as 

giving them the opportunity to be part of the design team of ‘Voices of Youth’ in terms of 

suggesting changes to website and the addition of new topics they would like to see 

discussed. It is Information Provisional as it provides information on a wide and diverse 

range of topics. It is Collaborative as it allows youth to come together and produce artefacts 

such as a monthly newsletter on topics that they are passionate about. It is Community based 

in so far as the discussion forum aspect of the website is concerned where young people can 

communicate not only with their peers on issues that concern them but they can also consult 

professionals and decision makers on how to get their action projects off the ground. In 

addition, ‘Voices of Youth’ periodically holds online real-time chats where adults and 

decision makers are invited along with the members of the website to discuss issues that 

concern them. 

The content of this web space is more from an international rather than personal perspective, 

that is, the topics are global issues facing youth rather than focusing on personal issues being 

faced by them. The topics discussed are: 

Child Rights – an exploration of what rights a Child has in terms of education, human rights, 

participation and civic engagement 

Education – an exploration of who has access to education, and why they may or may not 

have this access 
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Water, environment and sanitation – an emphasis on why this is important and how this 

affects youth from around the world. 

 Media Magic – an exploration of how youth are represented in the Media  

 HIV/AIDS – an exploration of how this affects youth globally 

 Commercial Sexual Exploitation – an exploration of how this affects youth globally 

 Disabilities and children - an exploration of how this affects youth globally 

 Indigenous people’s rights - an exploration of how this affects youth globally 

 Violence - an exploration of how this affects youth globally 

Each issue has its own page link, within which is a combination of the different features 

listed above so that youth can not only find out more information about each of these topics, 

but they can also, discuss them with their peers, find out what they can do to help, play an 

interactive game or brain teaser to learn more as well as give their opinion through a poll on 

each of these topics and issues. 

In spite of the numerous interactive and informative features of UNICEF’s website, there are 

still a few areas for enhancement worth mentioning: 

 Content focuses on global youth issues and not enough on local youth issues 

 Insufficient localized country specific information 

The second web space reviewed was a New Zealand based one. ‘Aotearoa Youth Voices’ is a 

New Zealand based initiative whose primary purpose is stated as “providing ways to get 

young people’s voices heard”. In keeping within this aim, the web space provides many 

opportunities for young people to have their voices heard in the local and national spheres of 

the government. As this web space is part of the Ministry of Youth Development website, 

there is much rhetoric surrounding how the ministry can be used as a vehicle for youth 

participation and thus well-being. 

This web space only encompasses two types of web spaces for digital natives, information 

provisional and community. There are elements of interactivity where participants are able to 

send emails and message to their local councils and to the Minister of Youth Affairs. It is 

information provisional in so far as it provides extensive information on local and global laws 

and policies that affect youth. And lastly, it is community orientated in so far as providing a 

discussion forum for members only where network members can come together and discuss 
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what they have been doing in terms of youth action projects as well as gain feedback on other 

topics and issues that they are interested in. 

The content of this website is focused around on getting young people’s voices heard through 

a variety of means. The topics discussed on this website are centered on: 

 New bills and policies and how they may affect youth 

 How to be part of the community, council and parliament decision making processes 

 Information on youth programs operating around New Zealand 

In comparison to the UNICEF website this website is lacking in terms of interactivity, quality 

and content. There is no information on some of the youth related issues as identified by the 

literature review (2). Despite there being plenty of information on how to take action in your 

community, the help provided is a bit confusing. 

As these two spaces represented government based initiatives, governance was not seen as a 

potential problem or issue. However, the other web spaces that were examined including 

social networking sites represent a section of ubiquitous spaces where governance is 

definitely an issue that needs to be considered in terms of digital native well-being and 

development. The analysis of these two web spaces led to an identification of problems and 

issues within these types of ubiquitous spaces aimed at digital natives. 

Relevance – This issue relates to the relevance of issues presented on web spaces. As noted 

above digital natives are searching for information relevant to what is important in their lives 

at the present time. Often these concerns are different from the perspective of many adult 

designers of digital native web spaces. 

Presentation – The presentation of information, features and content of a web space needs to 

be in a digital native-friendly format. As (Livingstone, Bober and Helsper, 2005) note, digital 

natives are fickle web users, who need to be active in their participation of web spaces as 

opposed to “just sitting and reading”, thereby making presentation a key issue to be 

considered in the design of an effective youth web space. 

Interactivity – Interacting with the web space with the ability to change or filter in some way 

the information being received by the user is an important tool that any web space should 

take advantage of, in the case of designing a digital native web space this becomes even more 
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 strict governance and control over the web space which ensures a safe space for digital 

natives to interact. 

Governance - Some of the risks that can occur in the unmonitored setting of ubiquitous has 

been summed up into four categories; peer-to-peer (cyber bullying), inappropriate content 

(e.g. pornography), privacy issues (e.g. sharing personal data) and influences of third-party 

advertising groups (e.g. targeted ad campaigns) (O'Keeffe and Clarke-Pearson, 2011). While 

banning the use of ubiquitous spaces is no longer an option for many parents there are still 

ways that some schools and stakeholders can implement Internet guidelines to safeguard 

digital native well-being. 

4.3 Theory Building 

Based on a preliminary literature review and a review of digital native web spaces, this step 

of the research process proposed preliminary conceptual models, upon which the exploratory 

research in Singapore and New Zealand was carried out on. There were three conceptual 

models developed in this phase which were consolidated into one key figure as described 

below. Figure 4.2 demonstrates the three modalities of interaction that digital natives can 

undertake in an online environment, that is, interaction with the computer/web space to gain 

or elicit information, interaction with their peers as well as legislators and decision makers. In 

addition, the Figure also draws attention to an important issue regarding the Internet – 

governance. Gross, Juvonen and Gable (2002) note that the Internet can either undermine or 

foster well-being and in turn empowerment. They are referring to the importance of 

governance and control issues surrounding the Internet, especially web spaces that digital 

natives have access to. A report by Livingstone (2001) suggest two main concerns regarding 

digital natives use of Internet; contact –who are the digital natives interacting with, content – 

what are they viewing and being exposed to as well as commercialism – this could include 

online marketing through to gambling and pornography. Therefore the aspects of governance 

should be given careful consideration in ubiquitous spaces for digital natives. 

It is useful to carefully define what elements contribute to the well-being and development of 

digital natives. The well-being and development of digital natives online is impacted by three 

factors relating to the efficiency and effectiveness of information exchange, Information, 

Community and Collaboration. These three factors can additionally be measured in terms of 

their Content, Quality of Information and Interactivity. 
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Figure 4.2: Visual Representation of Digital natives Interactions in Web Spaces 

Content, quality and interactivity all play a vital role in the design of a ubiquitous space for 

youth. In terms of what content should be covered by web spaces for youth, it is perhaps 

useful to first consider what issues are of the most importance for youth. The quality of the 

web space for digital natives is impacted strongly by the quality of the content of information 

within it as well as the quality of the information presented within it. That is, there is a 

phenomenal amount of content available for the consumption of digital natives regarding a 

variety of issues and concerns that may be of interest to them. However in order to ensure a 

better quality of information available to the digital natives, two steps could be taken, the first 

is some form of intelligence density, defined as measuring ‘how quickly can you get the 

essence of the underlying data from the input’ (Dhar and Stein, 1997). Intelligence density 

allows the user to filter data to satisfy their particular interest and also to present the data in 

levels of abstraction given the depth they want to focus on. Intelligence density in this form 

can be enhanced immensely by the voice of the digital natives. In another way, the more 

emphasis there is on listening to the “voice” of children and digital natives the more the 

quality of the information provided regarding digital natives advocacy and policies will 

improve. As an increasing number of digital natives turn to the Internet as a research tool 

(Lenhart et al., 2001), the quality of the information provided in terms or accuracy and 

relevance should be quite an important consideration.  
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For example, the range and quality of information provided by Epal – an interactive site to 

assist the provision of the Connexions service in Britain, is noted as a major factor behind its 

success (Livingstone et al., 2005).  Similarly, Rizer’s  - which is a Nottingham site aimed at 

educating potential digital natives offenders about the Criminal Justice System and the 

consequences of crime - success is due in part to the fact that it fills an important information 

gap on the web with up-to-date information and that digital natives find it ‘interesting and 

stimulating’ (Livingstone et al, 2005). Therefore, the presentation of content is important in 

determining the success of a digital native’s web space. In this regard the interactivity and 

ease of use is an important factor as is the kind of language used, all of which will ensure that 

it is appealing to digital natives. 

In addition, interactivity is another dimension that should be considered in the design of a 

digital native web spaces. Terdimen (2005) reports on a study that observed American and 

Australian digital natives using dozens of websites across a variety of genres. They found that 

the participants want to be "doing something as opposed to just sitting and reading, which 

tends to be more boring and something they say they do enough of already in school." 

Therefore interactivity is very important especially when it comes down to capturing digital 

natives attention.  

There is much debate about the definition of interactivity; Steur (1992) defines interactivity 

“as the extent to which users can participate in modifying the form and content of a mediated 

environment in real time.  However, not all observers agree about the importance of real time.  

For example, Rheingold (1993) suggested that the asynchronous characteristics of tools such 

as e-mail, newsgroups, and listservs is one of the key benefits of these interactive media. 

Similarly, Heeter (1989) defines two components of interactive websites, the first is ease of 

adding information, meaning the degree to which users can add information for access by a 

mass, undifferentiated audience. And the second is interpersonal communication facilitation, 

which comes in at least two forms: asynchronous (allowing users to respond to messages at 

their convenience) and synchronous (allowing for concurrent participation in real time).  

Furthermore, Ha and James (1998) identified five dimensions of Web interactivity that fulfil 

different communication needs:  

 Playfulness: measured by the presence of such curiosity-arousing devices as Q and A 

formats and games. 
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 Choice: measured by the number of alternatives for color, speed, language, and other non-

informational aspects. 

 Connectedness: measured by the presence of information about the product, company, 

third-parties, and other content of interest to visitors. 

 Information collection: measured by the presence of such monitoring mechanisms as 

registration forms and counters. 

 Reciprocal communication: measured by the presence of response mechanisms, including 

the Webmaster’s e-mail address, surveys, and purchase orders. 

 
Table 4.3: Content, Quality and Interactivity of Web Spaces (Authors’ Creation: (Vodanovich, Rohde, 

Dong and Sundaram, 2009)) 

Table 4.3 sums up the salient points presented by the underlying conceptual models 

developed in this phase of the research. These conceptual models provided a foundation upon 

which the exploratory research was carried out on. The next section now turns to a discussion 

of the exploratory research carried out in New Zealand and Singapore schools. 

4.4 Exploratory Research  

Conceptual models from the previous phase were then validated, refined and fleshed out by 

exploratory research at an International school in Singapore and three schools in New 

Zealand. The section begins with an outline of the context of this research including 

information about the chosen sites. Next, the data collection method is discussed before 
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moving on the data analysis section where the results of this exploratory research were 

analyzed using statistical and qualitative methods and any new observations noted. Finally, 

this section ends with a detailed exploration of the findings from the exploratory research and 

a discussion of these results. 

4.4.1 Context 

An international school in Singapore was chosen as the site for this study as the researcher 

had existing contacts with this school. Similarly, three New Zealand schools were chosen 

based on their willingness to take part in the study. Two of the schools were private schools 

with a decile rating of 10 and one school was a public school with a decile rating of 6. The 

decile rating is the indicator used to measure the extent to which schools draw pupils from 

low socio-economic communities. A decile is a 10% grouping. Decile 1 schools are the 10% 

of schools with the highest proportion of students from low socio-economic communities. 

Decile 10 schools are the 10% of schools with the lowest proportion of these students (MOE 

Website). It had been arranged for the researcher to visit the schools over a period of a week 

in order to administer the Survey to the students and conduct the Interviews with teachers. A 

focus group was also conducted with the students at the Singapore School. 

The first step of this process was to design appropriate instruments that would enable 

validation of the conceptual models. It had been decided that a multi-methodological 

approach including interview, focus group and survey questionnaire would be the most 

appropriate. The use of surveys, interviews and focus groups in tandem is said to increase the 

reliability and validity of research findings, by providing an opportunity to clarify data and 

refine the point of inquiry. Another reason for why these methods are effective together is 

that broad data obtained from the surveys can be supported by more qualitative information 

(Miller, 2008) 

Similar to other studies on digital natives and the Internet, one of the main obstacles to 

overcome in this research process is contacting students and acquiring ethics approval (Shade 

et al., 2005). Several steps were taken to ensure ethical treatment of student and staff 

participants. The first step was to submit to the Ethics Review Committee a thorough 

application form to verify that this study met with ethical requirements (Please refer to the 

Appendix for a copy of Participant Information Sheets and Consent Forms). Other steps taken 

towards ethical requirements included providing a full explanation of the study to both 

students and teachers, ensuring that all participants’ identity remained anonymous and 
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keeping all data confidential. As this study involved digital natives under the age of eighteen, 

substitute consent was obtained through parental consent (Please refer to Appendix for a copy 

of the Parental Consent Form). 

4.4.2 Data Collection 

The data was collected from interviews with teachers and principals, focus group with 

students and surveys with students. These data collection methods are discussed in more 

detail in this section. 

4.4.2.1 Interviews 

As outlined by Russell and Tepperman (2005), studies utilising qualitative interviews may 

purposefully select specific groups of participants with the intention of maximising the utility 

of data for the intended research goals. Therefore, these interviewees were chosen based on 

the amount of knowledge and experience they have had with digital native engagement in 

ubiquitous spaces. Three participants were chosen from the Singapore school and five from 

the New Zealand schools. 

 Table 4.4: Interview Participant Summary – Singapore 

Table 4.5: Interview Participant Summary – New Zealand 

Participants have been assigned an alias in order to be able to naturally discuss their 

interviews without compromising confidentiality.  

The interviews followed an open-ended format and are included in Appendix A6. 

Role Gender Interview Duration Alias 

Director of IT Male 45 min Blake 

Head of Middle School Male 30 min Cooper 

Head of IT – Middle School Female 30 min Hayley 

Role Gender Interview Duration Alias 

Principal Male 60 min Porter 

Principal Female 45min Harper 

Head of IT Male 50 min Dan 

Head of IT Male 60 min Ryan 

IT Teacher Male 45min Alex 
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4.4.2.2 Focus Groups  

Krueger and Casey (2009) outline the following qualities of focus groups and that were kept 

in mind when conducting the focus group with the students at the Singapore school. Firstly, 

they suggest that participants should share commonalities; therefore the students that were 

chosen were all from the same computing class and were of a similar age. Secondly, the 

authors suggest that sessions are conducted in a focused discussion setting with the broad 

objective being to understand the researcher’s topic. To this end, the researcher began the 

focus group with an outline of the topic under study as well as ground rules to ensure that the 

discussion stayed on point.  The focus group consisted of 12 students as recommended by 

Krueger (1994) and loosely followed the interview questions outlined above, although these 

questions were broader in general and tailored to a younger audience.  The focus group was 

audio taped and transcribed soon after it took place with the researcher taking rough notes 

during the process. 

4.4.2.3 Survey 

A web based survey was conducted with 89 students from the Singapore school and 99 

students from the New Zealand schools. The survey required participants to select responses 

to 30 questions regarding their use of the Internet. The questionnaire was divided in three 

main parts: a preliminary section, well-being section and a section on design principles. 

The first section focused on general data concerning the use of and access to the Internet 

(Why do they use the Internet? For how long? What are they looking for? ). The second part 

was focussed on well-being issues (What they understood by well-being? How safe were they 

being online?). The last part of the questionnaire was specifically focused on the design 

principles by which students choose Internet sites that they regularly visit and problems they 

have come across in selecting web sites to visit or return to.  

The survey was administered online and developed with use of SurveyMonkey online survey 

software and questionnaire tool. A link to the survey was distributed via email to all the 

participants. The data collection period took one week for Singapore. 89 students participated 

in the questionnaire and 49 completed responses were obtained; the response rate was 55%. 

The data collection period took three weeks for the New Zealand schools. 99 students 

participated in the questionnaire and 92 completed responses were obtained; the response rate 
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was 92%. According to Sheehan (2001), on average the mean response rate for the online 

surveys is about 46%. Our response rate is above 50% for all schools making it applicable for 

the purpose of analysis.  

4.4.3 Data Analysis 

This section provides the results of the exploratory research undertaken in Singapore and 

New Zealand. It also illuminates key areas of interest in terms of the research objectives of 

this thesis. 

4.4.3.1 Interview and Focus Group – Analysis 

As mentioned described in Chapter 3, NVivo was used to analyse the interviews and focus 

groups. Each interview and focus group was transcribed verbatim into a word processing 

document by the author. After the completion of the transcriptions, interviewees read these 

scripts and made suggestions for revision. The data collection and analysis stages in this 

research were undertaken concurrently, and previous stages of the process were reread before 

undertaking further analysis to ensure that the developing themes were grounded in the 

original data. The analysis of this data is now discussed. 

 

Table 4.6: Diagrammatic representation of the stages undertaken to code the data (Adapted from 

(Boyatzis, 1998) and (Miller and Crabtree, 1999)) 



Exploratory Phase   

104 
 

Stage 1 – Developing a code manual 

The choice of a code manual for the research was important, because it served as a data 

management tool for organising segments of similar or related text to assist in interpretation 

(Miller and Crabtree, 1999). For this study, the template was developed a priori, based on the 

research questions and theoretical concepts and models developed in earlier phases of the 

research. Four broad categories formed the code manual – information, community, 

collaboration and well-being. The examples chosen in this section relate to the well-being 

code as this was a fundamental concept being considered in this research. 

The codes were written with reference to (Boyatzis, 1998) and identified by: 

 the code label or name, 

 the definition of what the theme concerns 

 a description of how to know when the theme occurs. 

Table 4.7 provides an example of codes identified a priori 

 Label Definition Description 
Code 1 Information The use of the Internet for 

information searching/gathering 
References made as to how young 
people use the Internet for Information 
searching or gathering. 

Code 2 Community The use of the Internet for building 
and maintaining communities 

References made as to how young 
people use the Internet for building or 
maintain an online community 

Code 3 Collaboration The use of the Internet for 
collaborative purposes either with 
peers, teachers or policy makers 

References made as to how young 
people use the Internet for 
collaborating with a diverse range of 
people 

Code 4 Well-Being The use and impact of the Internet on 
well-being of young people 

References made as to how the 
participant thinks the Internet is 
impacting the well-being of young 
people 

Table 4.7: A priori codes 

Stage 2 – Testing the reliability of the Code 

Once the codes have been developed, refined and clearly described in the coding manual it is 

useful to determine the reliability with which the codes can be applied (Boyatzis, 1998). An 

initial impression of reliability was gained by the researcher coding the same interview two 

weeks apart. Consistent coding by the researcher on the two occasions demonstrated that the 

distinctions made between the codes were clear. A stronger test of reliability was also carried 
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out called inter-rater reliability (Boyatzis, 1998) where the correspondence between the ways 

two coders code the same piece of text is calculated. A PhD colleague was invited to code the 

same interview as the researcher. This test ensured that the codes were clearly explained in 

the coding manual and could be applied independently. 

Stage 3 – Summarising data and identifying initial themes 

The process of paraphrasing or summarising each piece of data enters information “into your 

unconscious, as well as consciously processing the information” (Boyatzis, 1998, p. 45). This 

process involves reading, listening to, and summarising the raw data. This technique was 

used when analysing each transcript of the focus groups and interviews. Table 4.8 provides 

an example of this step when analysing one focus group. The summary for each focus group 

reflected the initial processing of the information by the researcher and provided the 

opportunity to sense and take note of potential themes in the raw data. For example the code 

censorship was initially coded under governance but the number of comments from different 

interviews and focus groups on this subject led to censorship becoming an additional code. 

 
Focus Group A Direct quotes 
Censorship - Keywords are blocked on Google 

- Lots of censorship in Singapore and at the School, a lot of political stuff is blocked 

Governance - We know how to use the Internet – stop babying us 
- Cyber-bullying is a definite problem (all agreed) 

Table 4.8: An example of some potential themes from Focus Group (SG) 

Stage 4 – Applying template of codes and additional codes 

Table 4.9: An example of some potential themes from an Interview (SG)Table 4.9 provides 

an example of some potential themes that arose from an interview. Analysis of this text was 

guided by the preliminary coding manual but not confined to the codes specified within the 

manual. During the coding of transcripts, inductive codes were assigned to segments of data 

that described a new theme observed in the text (Boyatzis, 1998). These additional codes 

were either separate from the coding manual codes or expanded them in some way. For 

example the code well-being was broken down into two additional codes Dangers of Internet 

Use and Internet Safety, these two codes were a more accurate reflection of the concept of 

well-being rather than well-being on its own. 
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Interview A Direct Quotes 
Dangers of 
Internet Use 

- They look at a website and because it’s very nice and clean and polished; it looks 
official.  They think then that it must be safe because an adult’s done it and so it must be 
okay; so they’re very naive when it comes to that 
- 20 to 30% of the kids have got Internet access in their bedroom which is…they’re 
asking for trouble. 

Internet Safety -it’s not about discouraging the use of it but making sure that they know what to 
do...because you can’t tell a teenager what not to do but you can arm them 
-You can’t get rid of drugs so you teach the kids how to say no to the drugs and I think 
it’s the same sort of thing around the dangers of the Internet 

Table 4.9: An example of some potential themes from an Interview (SG) 

Similarly, the code development was initially coded under well-being but the number of 

comments from different interviews and focus groups on this subject led to development 

becoming an additional code. 

Interview D Direct quotes 
Development -Our students by their continued exposure are wired to work in a certain way and you 

get certain characteristics coming through with that. They are adaptable, they enjoy 
the technology because its being reinforced so it becomes a pleasurable behaviour for 
them.  

- They can do it all, your 11 year old boy can go and look up pornography at home.  
He doesn’t understand that morally and ethically it’s inappropriate.  He doesn’t 
understand the broader perspective of what this industry is and exploitation, because 
morally and ethically they haven’t developed to that point where they can do that. 

Personality -It depends on their personality...I agree with you there, it depends largely on the 
individual and how they react to situations and then on the receiving end of it, what 
that experience is. And so given a bullying situation, three different individuals would 
react differently to the same bullying situation. 

-And the experience can be positive or negative or the individual’s reaction to that 
same experience could be positive or negative, so you end up with a huge number of 
possibilities from the different factors. 

Gender differences -girls do react differently in my experience, they take what other people say a lot 
more personally. Boys will tend to laugh it off depending on who said it. That a 
generalisation but they do tend to that, girls will harbour the resentment and boys 
wont, boys will laugh it off, not all the time but yeah. 

Table 4.10: An example of some potential themes from an Interview (NZ) 

Stage 5: Connecting the codes and identifying themes 

Connecting codes is the process of discovering themes and patterns in the data (Crabtree & 

Miller, 1999). In this stage different clusters of data that related to each other in some way 

were identified. The similarities and differences between separate clusters of data indicated 



Exploratory Phase   

107 
 

areas of consensus and potential conflict in response to research questions. Table 4.11 

illustrates an example of data from separate interviews and focus groups on one theme and 

illustrates the differences of opinion on governance between teachers and students. 

Governance Direct Quotes 
Focus Group A -We know how to use the Internet – stop babying us 

Interview A -So there’s always ways around it and the kids will find that out first. …They’re good 
at finding loop holes.  
-we had a couple of cases last year where students put in something very innocent and 
what came up on screen was not that great!   
They don’t think about it.  The other big thing is not giving any of their own personal 
information. 

Interview C -I don’t think they fully understand the consequences, probably for a lot of the 
younger kids cognitively they can’t go through and say this leads to this leads to this, 
therefore my endpoint will be that, or here’s the potential outcomes of this, a lot of 
them are too focused on the now. 

Table 4.11: An example of differences in opinion within one theme 

Another example (Table 4.12) illustrates an example of data from separate interviews on one 

theme and illustrates the consensus on the importance of the role that the Internet plays to 

identity development.  

Sense of Identity Direct Quotes 

Interview D .. part of that might be identity building in that girls feel that it’s easier to say things 
on the Internet and that might have a specific function in helping young people 
express their views. 

Interview E - So the net gives you a chance to be someone different. You can be anonymous. 
-they think, I can go into this chat room and try being confident or try being a bit 
naughty or try being a bit flirty or whatever it might be and it won’t hurt me or at 
least they think it won’t 
-This is the skin that I choose to put on, this is the music that I listen to, these are the 
YouTube clips that I watch, you know this is who I am, in a way that I can’t say this 
is who I am at school. 

Interview F -my oldest is twelve; he has a real need to be seen as a person in his own right rather 
than just a kid and so it’s a case of their wanting to be almost treated as an equal but 
certainly to be treated as an individual who has thoughts and feelings and wants to 
make a contribution and doesn’t always want to be told, ‘you must do this; you must 
do that,’ 

Table 4.12: An example of consensus on one theme (NZ) 

Stage 6: Corroborating and legitimating coded themes 

The final stage illustrates the process of further clustering the themes that were previously 

identified from the coded text. Corroborating is the term used to describe the process of 
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confirming the findings (Crabtree & Miller, 1999, p. 170). Fabricating evidence can be a 

common problem in the process of interpreting data (Crabtree & Miller, 1999), even though 

this is not an intentional process but constitutes the unintentional, unconscious “seeing” of 

data that researchers expect to find. At this stage, the previous stages were closely scrutinised 

to ensure that the clustered themes were representative of the initial data analysis and 

assigned codes. In this stage the four core themes of information, community, collaboration 

and well-being in the initial coding manual were legitimised by the extensive identification of 

data relating to these three themes from all sources. In addition, five more core themes were 

added to the coding manual - dangers of Internet use, Internet safety, development, sense of 

identity and personality. The expanded coding manual can now be used as a priori template 

for analysing future interviews and focus groups. 

4.4.3.2 Survey - Analysis 

Once the primary data were collected, their analysis began. First, the results were tabulated 

from SurveyMonkey for the descriptive purpose. Descriptive statistics are used to portray the 

general characteristics about participants, including their background and demographic 

information. 

According to Ivankova, Creswell, & Stick (2006), demographic and general information can 

be analysed with the use of cross-tabulation and frequency counts. This advice has been 

followed and the responses from survey questions were cross-tabulated with use of frequency 

counts. 

The first part of the survey collected background information on participants, their habits and 

how they spend their time online. The average age of participants in the Singapore sample 

were 14, with the majority (75%) being male and in the New Zealand sample the average age 

was 15, 52% male and 48% female.  80% of participants from all schools regardless of 

gender have been using the Internet for more than 4 years, with 63% of them accessing the 

Internet several times a day. The three most popular websites accessed by all participants 

were YouTube, Facebook and iTunes. Participants indicated that the majority of websites 

visited were found either through Google or other search engines (84%) or through 

recommendations from friends (79.4%).  
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The second part of the survey collected information on their perspectives on well-being, 

issues related to well-being and where they go to look for information related to these issues. 

An overwhelming majority (74%) of participants rated being educated as a key attribute 

contributing to their well-being. This was closely followed by being healthy (65%) and being 

safe (62%) for Singapore participants and being loved (64%) and being safe (59%) for New 

Zealand participants. The two issues rated as extremely important by all participants were 

relationships with family (56%) and relationships with peers (52%). In addition, participants 

rated youth rights (50%) and psychological health (50%) as being important to them. As for 

where they search for information on these issues, friends (80%) and family (73%) were 

indicated as the main sources of information with the Internet trailing behind at 63%. 

The third part of the survey examined the activities that participants partake in online, 

especially in relation to information, community, collaboration and entertainment. In terms of 

searching for information on issues and topics, the majority of the participants use the 

Internet to look for information on school related projects (85%) or for information related to 

current events and news (74%). In terms to contributing to or participating in an online 

community, the majority of the participants use the Internet to send or receive emails from 

their peers (90%) or use a chat room such as MSN (78%) to communicate with their online 

community. In terms of creating or building something online with peers, friends etc., 33% of 

participants had used the Internet to publish or update web pages and 31% had created a 

social networking group using products like Ning or Facebook. And lastly, in terms of using 

the Internet for entertainment purposes, an overwhelming majority (88% ) indicated that 

listening to music was the most popular entertainment activity followed closely by watching 

video clips (85%) and playing or downloading games (83%).  The two most popular 

categories of activities as indicated by participants were Information (33%) and 

Entertainment (42%). 

The next subsection of the survey investigated any issues or problems that participants face 

when accessing websites related to the one of the four categories listed above. With regards 

to informational websites, participants indicated that there wasn’t enough information on 

issues relevant to them available (63%), the information that was available was hard to 

understand (53%) and that the structure of the information present was hard to navigate 

through (44%). With regards to community related websites, 51% of participants indicated 

that they did not find enough digital natives that were interested in what they were interested 
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in. They also indicated that community tools were difficult to use (30%). Similarly, in terms 

of collaborative spaces participants indicated a limited range of people to collaborate with 

(57%) as a major issue, along with a lack of collaborative tools (39%) and limited interactive 

elements (36%) as two other problems with collaborative websites.  

The fourth part of the survey examined any governance issues that participants had faced in 

their recent use of the Internet. 67% of participants indicated that they had been prevented 

from accessing some material or websites. In addition, 67% had indicated receiving unwanted 

spam and being exposed to inappropriate pop-ups or ad banners (65%). In terms of protecting 

their real identity online, 88% indicated that they have never given out their password or 

phone number (72%).  57% of participants admitted to giving out false personal information 

when asked and 34% of participants admitted to using online alias which is different to their 

real name. 

The fifth and last part of the survey considered the design elements that the participants 

would like to see in the design of digital natives web spaces. An overwhelming majority 

(88%) indicated that the ability to personalise or customise a webpage would be a good 

design element, along with having the ability to add links to web sites that they prefer (82%) 

and the ability to suggest improvements to the website as they see fit (80%). They also 

indicated which tools or elements they would like to see as part of a digital native’s web 

space, 67% indicated they would like to see interactive tools to collaborate with peers, 63% 

indicated chat rooms and message boards and 59% indicated discussion forums and polls.  

4.4.4 Findings and Discussion 

The major findings from the analysis and assimilation of the results from the exploratory 

phase of this research are now presented in this section. The consolidation of the results can 

be understood through three key questions. ‘Why’ are digital natives using the ubiquitous 

spaces such as the Internet, ‘What’ are they doing in these spaces and finally ‘How’ these 

uses are impacting their well-being. The underlying impetus for these questions was 

assessing whether or not engagement with ubiquitous spaces causes a decline in the social 

competence of digital natives and their well-being (e.g. Kraut et al., 2002, Kraut et al., 1998, 

Subrahmanyam, Kraut, Greenfield and Gross, 2000) or do digital natives who are already 

lonely, depressed and socially incompetent seek out these spaces as an outlet from their 
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offline lives (e.g. Shaw and Gant, 2002, Valkenburg and Peter, 2008, Valkenburg et al., 

2006). 

 

Figure 4.3: An Approach to Understanding Digital Native Well-being and Development in Ubiquitous 
Spaces 

4.4.4.1 WHY – Motivations for use of Ubiquitous Spaces 

The first question is the Why element, that is, what are the key motivations that exist for 

digital natives to use ubiquitous spaces. These motivations can broadly be divided into five 

main categories, developmental, entertainment, information searching, communication and 

collaboration as discussed in Chapter 2 and as seen as recurring themes in the interviews in 

this phase. These motives can then further predict or be associated with certain types of 

activities on the Internet.  

Developmental: Motivation to use ubiquitous spaces can be predicted to some degree by 

certain characteristics of digital natives as well as the environment that they are in. Some of 

these characteristics are attributed directly to the specific attributes of the digital Generation. 

The interviewees defined the following as some of the key attributes of this generation and 

the environment they find themselves in: 

Digital Native Characteristics Excerpts Interviewee 
“They are very capable, they are adaptive they are fast, they are able to do to some extent 
multitasking” 

Alex 

“The teenage brain is growing its massively receptive to multiple visual stimuli, much more so 
than any other time in your life you are more receptive to input in general but visual input 
specifically” 

Porter 

“They can go into the environment where it was just natural to write a comment about 
somebody’s video or it was natural to write some with their name, comment about somebody’s 
photograph for or whatever.  It’s just the environment that they grow up in”

Ryan 

“They are adaptable, they enjoy the technology because its being reinforced so it becomes a 
pleasurable behaviour for them” 

Harper 

“ ‘I’m bullet proofed and it won’t happen to me!’” Harper 
“they have the need of care and wanting responsibility and wanting to make a difference  
suppose, wanting to be a little bit more involved in the decision making processes which, when 
I look back on my childhood that was never an option let alone discussion point”

Ryan 

“generation y act like that not because they are necessarily arrogant but because they have 
grown up thinking that everything revolves around them and a lot of that has to do with the 
digital environment that they have grown up with”

Porter 

Table 4.13: Excerpts about Digital Native Characteristics 
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Leung (2003) refers to some of these characteristics. The first is that digital natives tend to 

have a global orientation and are emotionally open. This characteristic provides a strong 

motivation to use the Internet because it allows them to reveal their innermost thoughts in an 

anonymous environment. It also allows them to generate and exchange ideas without ethnic 

and geographical boundaries. The second characteristic, a strong principle and right to learn 

means that digital natives believe that a diverse range of information and the ability to 

express their opinions is their fundamental right as mentioned by one of the teachers 

interviewed.  Digital natives are also characterised as being technologically savvy as 

mentioned again and again by the interviewees. This means they possess a keen sense of 

innovativeness and being investigative. They are motivated to use the Internet because of its 

immediacy and that it provides them an outlet to be innovative. And lastly, they are 

characterised by being preoccupied with being treated like an adult. Perhaps this is another 

motivation for using the Internet, as it affords digital natives anonymity to express their ideas. 

Other motivations may be around the freedom to recreate or to obscure some aspects of 

themselves, as one principal interviewed suggested that there is an interesting dichotomy 

where teachers, parents and other adults are “still constraining you and saying you should 

look like this, at the very time in your life when you want to look like that, you want to be this 

person”. Ubiquitous Spaces on the other hand enable the exploration of multiple and 

fragmented selves (Gackenbach, 2007). Similarly, Leung (2007) suggests that for digital 

natives whose real lives are troubled by low self-esteem, boredom lack of social support or 

unsatisfactory personal relations, they may find excitement, intimacy, friendship and respect 

in the synchronous communication environment (for example, online games, chat rooms, 

MUD’s or ICQ).  

Another motivating aspect for using the Internet lies in the adolescent need to belong (Olthof 

and Goossens, 2008, Baumeister and Leary, 1995). One of teachers portrays this as “most 

desperately wanting to feel like you are part of a community and you don’t want that 

community to be mum and dad and grandma, uncles and aunties. You want it to be the heavy 

metal group or the Goths or the in crowd or the sports jocks or whatever it might be and 

you’re right the Internet allows enormous collaboration which plays right into the needs of 

young people.” Baumeister and Leary(1995) found that the need to form and maintain strong 

stable relationships is an important part of a person’s well-being. They suggest that in order 

to achieve this, two criteria must be met, the first is the need for frequent, pleasant 

interactions with a few people. And the second that these interactions take place in an 
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environment that is temporally stable and where effective concern for each other’s welfare is 

considered. This applies in the context of digital natives in so far as their need to create and 

maintain relationships that are separate from their immediate family The authors focus on the 

basic human need to make and maintain social bonds, even under adverse conditions. 

Forming or solidifying these relationships has a positive impact on emotional well-being, 

whereas any real, imagined or potential threats to them has an adverse impact on emotional 

well-being (Baumeister and Leary, 1995). Another interviewee said that this is increasingly 

occurring in ubiquitous spaces “If having a lot of people on your face book page as friends 

makes you feel accepted and connected and a confident person that’s great, if getting a text 

out of the blue from someone saying I’m thinking of you, I love you makes you feel loved and 

wanted then that’s great. Or if you feel you can express yourself better digitally. Then that’s 

great”. 

Entertainment: A recent Pew Internet and American Life Project (2009) report found that 

digital natives are one of the most likely groups to use the Internet for entertainment. An 

interviewee agreed with this finding, “A lot of it is social, there is a fair amount of gaming, 

so there is the entertainment value, YouTube and like, there’s a fair chunk of that”.  These 

younger generations are significantly more likely than their older counterparts to seek 

entertainment through online videos, online games, and virtual worlds, and they are also more 

likely to download music to listen to later. Recent academic research reiterates the popularity 

of an entertainment motive for browsing the Internet (Leung, 2007, Matsuba, 2006). Seeking 

out information about a hobby, browsing the Internet for fun, downloading music, viewing 

sports online and playing games have all increased (Madden, 2003).  

Information Searching: Digital natives are facing the period of adolescence in a digital 

environment, this is typically a period of their lives are dominated by many questions, 

questions about oneself and questions about changing relationships with the outside world. In 

this phase of life there is a struggle for independence from parents and an increased reliance 

on peers for support (Buhrmester and Furman, 1987, Larson and Richards, 1991). However, 

there are some areas of a young person’s life that they may not feel comfortable sharing with 

even their closest friends. For these reasons the Internet as an example of an important 

informational source that has become increasingly popular among digital natives (Prensky, 

2001a, Tapscott, 1997). One of the interviewees confers,  “they’re looking for information on 

there and when they find information that opposes what they believe in, then it’s almost sort 

of a neutral information source” They also use it for information finding where they Google 
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everything from A to Z and a lot more in between”.  Moreover, another interviewee, alluded 

to the anonymity and accessibility of the Internet allays digital native concern with seeking 

help “when they hope no one is watching will search for information on STD’s or that sort of 

thing”, this is especially important given their fears of confidentiality and need for autonomy 

(Gould, Munfakh, Lubell, Kleinman and Parker, 2002, Skinner et al., 2003). While, Gould et 

al (2002) found that the Internet came a close third for help-seeking, preceded by family and 

peers as a source of support, the interviewees believed that the Internet can become important 

for seeking information on questions that personal, sensitive or embarrassing. 

Community: Virtual environments present an opportunity to promote the positive 

development of young people and their communities (Barab et al., 2002). The increasing use 

of social networking technologies as virtual communities was endorsed by nearly all of the 

interviewees 

SNTs excerpts Interviewee 
“I think that the girls here use it a lot as a social networking tools.  They also use it for 
information finding where they Google everything from A to Z and a lot more in between, and 
they’re also using it to pick up interactive learning opportunities so they are looking at web 
and accessing Web 2.0 opportunities which are much more interactive than Web one which is 
more information finding.  So they are also using Twitter and Facebook”

Harper 

think this is a generation that is very into Instant relay chat whether that be MSN or our own 
school software that allows them to do that or texting which is the most obvious form 

Porter 

from the 12, 13, 14 space, they’re Bebo ads.  Once they get pass that 14 age group, you know, 
Facebook seems to be the site of preference.

Ryan 

Facebook definitely, as part of my year 9 program we are looking at web design and the 
conversation in class yesterday was “my favourite web sites” and Facebook took it by a mile 

Dan 

Table 4.14: Excerpts about use of Social Networking Technologies 

Additionally, the findings from the survey indicated that the most popular websites 

frequented by the participants was YouTube, Facebook and Twitter – all social networking 

sites. This finding is being echoed in the emergent literature on adolescent use of the Internet 

and other ubiquitous spaces (Ellison, Steinfield and Lampe, 2007, Lampe, Ellison and 

Steinfield, 2006). Moreover the two main uses of these sites has been identified as 

maintaining and creating friendship networks (Valkenburg and Peter, 2007b, Lenhart, 

Madden, Smith and Macgill, 2007) and the development of a coherent identity 

(Subrahmanyam et al., 2006, Long and Chen, 2007). Social networking sites enable digital 

natives to bring their online and offline worlds together seamlessly (Boyd, 2007).  

Collaboration: Panitz (1996) sees collaboration as a philosophy of interaction and personal 

lifestyle. In terms of digital natives learning, Garrison, Anderson and Archer (2001) and 
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Johnstone (2010) suggest assert that collaborative learning leads to a deeper level of earning, 

critical thinking, shared understanding and long term retention of the learned material. Ben an 

IT teacher from Singapore suggested “that lot of teachers don’t realise is; whether or not 

you’ve set a collaborative task, students will collaborate now because they will go home and 

they will log in to Facebook, to their instant messaging or through your SMS…they will 

collaborate with those tools regardless of the task you’ve set using their own tools”.  

4.4.4.2 WHAT – Ubiquitous Spaces 

The “What” question relates to which websites are chosen for use and exploration by digital 

natives. The descriptive statistics presented in section 4.4.3.2 allude to what it is that digital 

natives are choosing to do within ubiquitous spaces. The following presents additional insight 

into this question from contemporary literature.  

 Digital natives choose different websites based on not only their own motivations but also on 

certain characteristics of the space itself.  Lin and Lu (2000) present a model that asserts IS 

quality – in terms of information quality, response time and accessibility of the web site – 

plays an important role in determining users beliefs of usefulness and ease of use of the web 

space. This is based on the claim that despite the popularity of the Internet with young 

people, they may still resist web spaces due to slow response times, poor design on the site or 

lack of system accessibility. Their study concluded that there was a strong relationship 

between quality of information and response time with perceived usefulness. The availability 

of the system and the response time affect the user’s perceived ease of use (Lin and Lu, 

2000). 

Agosto (2002b) delineates between digital natives specific variables and site specific 

variables that influence the web spaces preferred by digital natives. These relationships are 

further moderated by human processing variables such as cognitive and physical restraints 

and search specific variables such as time constraints, purpose of search and perceived 

topicality of content. Digital natives specific variables include perceived quality of graphic 

and multimedia content(Kafai and Bates, 1997),  perceived quality of informational content, 

personal colour and design preferences (Agosto, 2002a), previous site evaluation (Agosto, 

2002b) and perceived level of difficulty  (Kafai and Bates, 1997, Wolcott, 1998). Site specific 

variables include amount of graphic and multimedia content(Fidel, Davies, Douglass, Holder, 

Hopkins, Kushner, Miyagishima and Toney, 1999, Wolcott, 1998), level of interactivity and 

the inclusion of links –(Jacobson and Ignacio, 1997, Bilal, 2000). The findings of the 
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Singapore study in phase one of this research resonates with those of Agosto’s. In our focus 

group the students asserted that they were more likely to visit sites that had been previously 

recommended by their friends and that although they preferred websites with perceived 

quality information and easy to follow layouts, they tended to avoid websites that were too 

flashy and overcrowded with links and other multimedia content. 

In an earlier study by Agosto (2002b) with adolescents boys and girls found that the 

motivational factors in choosing a web space can be split up into primary and secondary 

factors. Primary criteria include social connectivity, flexibility, motility, contextuality, 

personal identification and graphic/multimedia concentration. Social connectivity refers to 

the use of the Internet for creating or maintaining social connections. Flexibility refers to site 

navigation; self-directed exploration is preferred to linear navigation. Motility or the ability to 

customise a web space according to individual tastes is another primary factor. Moreover, 

sites that couch information in contextual settings such as narratives or stories are better 

received than those that present information in a chart or straight text form. Participants 

expressed strong preferences for sites that resonated strongly with their personal lives. And 

finally, graphic/multimedia concentration, participants preferred sites with a plenty of video 

clips, audio clips and graphics. The secondary factors refer to those factors that were found to 

be less common and less consistent among the participants. The first is collaboration, even 

though participants reported using sites for multi-user collaboration for school based projects, 

they preferred not to use them in their personal lives. The second factor was inclusion, where 

some participants showed preference for sites containing graphic or multimedia 

representations of both sexes and diverse ethnicities (Agosto, 2001). 

And finally, (Dholakia et al., 2000) assert that increased interactivity leads to a perception of 

greater social presence and empowerment which in turn leads higher satisfaction with web 

space and increased probability of return. They also posit that this relationship is moderated 

by the type of web site that a user is visiting (e.g. entertainment, shopping etc.) as well as the 

type of web user (a novice user would find a minimal level of interactivity more sophisticated 

than a more experienced user.  

4.4.4.3 HOW – Interaction with Ubiquitous Spaces Impacting on Well-being 

The “How” question relates to exploring how are digital natives interacting with web-spaces.  

This question explores the frequency of their use and the impact this may be having on 

identity formation and peer relationship maintenance. This questions looks at the level of 
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engagedness that digital natives have with their experiences online, that is, are they using the 

Internet in a superficial way or in a more in-depth fashion? The survey findings indicate that 

over 80% of participants have been using the Internet for over 4 years, with 63% accessing 

the Internet several times a day. The questions then remains, how is this regular contact and 

engagedness with ubiquitous impacting their well-being. The interviewee’s made numerous 

references to use of these spaces by digital natives for two key purposes, to explore and 

develop a cohesive identity and to build and maintain relationships with their peer group. 

Identity: Experimenting with their identity is one important activity that digital natives are 

doing online.  As one of the principal’s interviewed suggests “what draw kids to that is a 

chance to test out a new personality. I can go into this chat room and try being confident or 

try being a bit naughty or try being a bit flirty or whatever it might be”.  (Turkle, 1999) states 

two main characteristics that make the Internet a perfect place for digital natives to 

experiment with their identity online, first there are reduced audio and visual cues which 

allow them to change, emphasize or conceal parts of themselves. Second, social 

communication conducted online is usually with virtual communities that are separate from 

their real live communities; therefore regular social repercussions are reduced. Online 

identity experiments are defined as the tendency to pretend to be someone else online 

(Valkenburg and Peter, 2008). (Gross, 2004) and (Peter et al., 2005) reported that 50% of 

Internet users have pretended to be someone else. In our study 56% of students admitted to 

giving out false personal information and pretending to be someone else. In another study by 

(Valkenburg and Peter, 2008) it was tested to see whether conducting online identity 

experiments was beneficial to the offline social competence of adolescents – in terms of 

allowing them the opportunity to talk to people of different ages, backgrounds and ethnic 

groups – or detrimental – in terms of adolescents becoming more familiar with their online 

self rather than offline self. They found that engaging in online identity experiments had an 

indirect positive effect on adolescent’s social competence. This finding was supported in an 

interview with another teacher who commented on the change she noticed in one of her 

students based on her interactions online, “her demeanor changed almost overnight with one 

project that she did.  She found something that just worked for her and then got a couple of 

comments that obviously, you know, you’re going through a  degree of self-worth or esteem 

that she didn’t think that she had”. 

Suh (2002) found that people with a more consistent self-view had a more clear self-

knowledge, were more assertive, and, most notably, had self-experiences that were less 
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affected by the perspectives of others. Therefore underlining the importance of achieving a 

coherent sense of identity is important to a person’s well-being. The development of a stable 

and consistent identity, including gender, sexual, moral, political and religious identities, is a 

major task being faced by adolescents (Erikson, 1968, Kroger, 2007), a task that is 

increasingly being accomplished within ubiquitous spaces. 

Relationships: Numerous studies have been done that highlight the benefits of Internet use to 

the creation and maintenance of interpersonal relationships through the availability of varied 

and diverse communication channels (Subrahmanyam and Greenfield, 2008, Gross et al., 

2002). As one interviewee pointed out online communication is not necessarily replacing 

traditional modes of relationships building, it’s simply supporting existing structures “do they 

spend a lot of time online communicating? Yes. Is it balanced as a different mode of 

communication to what they do say socially where they go talk to people – probably.  Is a 

tool that has extended their circle of friends beyond those they have face to face contact with 

to a wider circle? Yes. Is the level of conversation or communication different? Probably not, 

they are probably spending the same amount of time in their relationships with face to face 

friends as with distant friends. So from that aspect I don’t know if its addiction as much as 

communication, it’s just a different mode for them” 

Internet use for communication purposes has been characterized by “IM-ing that instant 

connection where you get some communication I guess when they are physically apart via 

any of the instant messaging type of class; it’s just a, you know; it’s an extension of the 

community I guess, as one interviewee put it.  In addition, previous studies have linked the 

use of the Internet to communicate to an increase in the development of social skills and 

relationships and thus less social anxiety (Morgan and Cotten, 2003, Kiesner, Kerr and 

Stattin, 2004). This is endorsed by one interviewee who encourages his students “who find it 

hard to make an apology or make an approach to someone in person, then I say why don’t 

you send an email or electronic message because you know you can ponder over the words 

you can send it, you’re not physically there when it arrives, the person who gets it has a 

moment to think about it, they’re not on the spot.”. 

On the other hand, there have also been studies done that emphasize the negative or 

potentially harming aspects of the Internet (Kraut et al., 1998, McKenna and Bargh, 2000). 

Some of these aspects which can include cyber bullying, Internet addiction and access to 
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pornography are said to adversely affect the user’s well-being (Moody, 2001). Some of the 

interviewee’s alluded to the negative aspects of the Internet.  

Dangers of the Internet excerpts Interviewee 
“And given that they think that they have an added degree of anonymity I think they take 
increased risks in terms of what they’re actually saying about other people and to each 
other and that’s where the bullying becomes an issue or can become an issue”

Dan 

“There’s been an incident on Facebook where this naming and shaming and horrible 
stuff;“ 

Harper 

“And there are girls who are risk-takers and think, ‘oh, I’ll give this a go and see what 
happens, and don’t tell anyone.’” 

Harper 

“Girls abusing each other and teachers online, using extremely graphic language that 
they would never use in a face-to-face conversation; so that kind of stuff, depersonalising 
conversations to the point that, if they were ever turned up in person they’d never say it to 
each other.  So I think that is a danger “ 

Harper 

“its serious bullying really and it can result in hugely low self-esteem for students to the 
point that some have obviously committed suicide as a result”

Blake 

“young man last year who basically spent all night online and then argued with his 
parents that he had a sleeping problem; a disease per se.  They took him off to a 
specialist.  He found that absolutely nothing wrong with him other than he had trained 
himself to stay up all night on the Internet and sleep during the day”

Hayley 

“We have plenty instances of bullying with the likes of just general email or instant 
messaging or Bebo, Facebook, those sorts of things, so there’s been many cases of that” 

Ryan 

Table 4.15: Excerpts about Dangers of Internet Use 

In addition, the participants from the focus group indicated that cyber bullying was definitely 

an issue in their peer group. Surprisingly, only 10% of participants in the survey indicated 

that cyber-bullying was a problem for them. 

4.4.4.4 Moderating Factors 

To say that ubiquitous spaces impacts negatively or positively on digital natives or any other 

group of people is a generalization that was asserted by the majority of participants 

(interviewees and focus group participants) in the exploratory research. This fact is also 

stridently echoed in contemporary literature (Amichai-Hamburger, 2002, Kraut et al., 2002, 

Subrahmanyam, Greenfield, Kraut and Gross, 2001, Valkenburg and Peter, 2009) The 

participants from this part of the research and these authors suggest that there are numerous 

other factors that should be considered both within the context of the Internet itself as well as 

considering the individual who is using it and how they are using it.  Among these factors are 

gender, socioeconomic status, personality and generational differences. 
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Gender: 

Gender Excerpts Interviewee 
“gender I’m not sure ...how they use it, yes might be different but the extent of use I don’t 
think is different. I have a daughter as opposed to a son so I can’t compare but from what I 
have seen the students using at school I couldn’t say boys are more users than girls, what 
they talk about would be different but I don’t think there is less talk happening from one to 
the other.” 

Dan 

“in terms of reacting to things negatively, girls do react differently in my experience, they 
take what other people say a lot more personally. Boys will tend to laugh it off depending 
on who said it. That a generalisation but they do tend to that, girls will harbour the 
resentment and boys wont, boys will laugh it off, not all the time but yeah.”

Dan 

“boys would engage in the Internet misdemeanours just as much as girls did. “ Harper 
“I think the girls are the ones who get more into the slanging off, slanging matches but 
then again I’ve seen guys photograph themselves and post them through to girls and all 
that kind of stuff.” 

Harper 

“woman are more social creatures and they’re more interconnected, they have larger 
networks of people, and I think that probably plays out online as well.  If you look at girls 
face book pages, they’re probably going to have more friends and she’s going to be 
connected to more people than a boy’s face book page.  Boys tend to have smaller groups of 
friends, they’re much more intimate, the sex drive of boys particularly in those teenage 
years is in hyper drive, so a lot of boy’s use of the Internet is not just the stereotypical 
browsing for porn, it’s actually, if they’re using their Facebook page, often they’ll be using 
them as a way to meet girls, whereas girls might be using their face book page as a way to 
affirm themselves in the eyes of other people”

Porter 

“My own personal experience would be, my daughter uses it a million more times than my 
son.  I would’ve thought girls probably use it more for that social need.”

Porter 

“what games do, especially violent or action games is that they allow a natural outlet for 
what is intrinsically inside a boy” 

Porter 

“boys; they’re more interested in sports, cars, girls and yeah, that’s probably it; so we don’t 
have a lot of instances of girls looking for pornography but if we were a boys school we’d 
have plenty of instances of it.” 

Ryan 

“One of the things that girls seem to do a lot is share, more so than boys” Ryan 

Table 4.16: Excerpts on Gender Differences 

Research has shown that, overall, women use the Internet at lower rates than men (Ono and 

Zavodny, 2003, Bimber, 2000). It not only seems that the Internet is gendered in terms of use 

and design, but also in the way in which males and females position themselves in relation to 

information technology. For instance, (Kelan, 2007) reported that men and women make 

different assumptions about technology in describing ICT as “toys” and “tools”, respectively. 

However, this may or may not necessarily be the case amongst digital native users of the 

Internet. Agosto (2004) proposed the utilisation of the gender schema theory to better 

understand the web space preferences of adolescents. The Gender Schema theory suggests 

that gender-schematic individuals view the world in feminine or masculine components and 
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they think of themselves in these feminine or masculine terms. (Agosto, 2004) found that the 

feminine high group placed much more importance on the quality and quantity of design than 

the masculine high group, who placed more importance on the subject content. This may 

explain how gender can be a moderating variable for the reasons or motivations that digital 

natives have in choosing a web space and how this may impact their well-being. The results 

from the survey did not indicate substantial differences in use of ubiquitous spaces between 

the two genders. Both genders indicated similar frequencies of use and similar reasons for use 

as well. However, as this finding is not widely echoed in contemporary research (Barker, 

2009, Manago, Graham, Greenfield and Salimkhan, 2008, Muscanell and Guadagno, 2011, 

Pujazon-Zazik and Park, 2010), it would be worth examining this in more detail in the next 

phase. 

Socio-economic: 

Socio-economic excerpts Interviewee 
“Looking at the socio-economic things I think that would definitely have a role only in 
terms of access, like do they have their own computer as opposed to the family computer 
in a corner in the dining room, do they have broadband or a dial up, is there a computer 
at all or do they go to the library or a public space to use the Internet or like an Internet 
cafe so those will all have an impact to the access to the Internet.”

Alex 

“absolutely ubiquitous particularly the socio-economic groupings that we have here 
[high socio-economic]. About 4 or 5 years ago we looked at surveying our middle school 
students regarding broadband access and 5 years ago 75% of the kids had broadband 
access of 600 odd students, of all that were surveyed, 2 of them did not have Internet 
access at home”. 

Porter 

“It may be different when you look at different schools, where you may not have the 
same penetration for that, but for our kids, every one of them has a computer, whether 
it’s one provided through our middle school laptop program or in the senior school they 
have their own personal computer, they have computers at home, its just 100% 
penetration, therefore we are likely to have we are likely to have 100% use.”

Alex 

Table 4.17: Excerpts on Socio-economic differences 

While, a study carried out by the PEW Internet group on Social Media and Teens found no 

differences in use of social media among teens by race, ethnicity or socio-economic status. 

Other studies indicate that there are differences that exist as a result of socio-economic status. 

For example, (Topçu, Erdur-Baker and Capa-Aydin, 2008) investigated the nature of cyber 

bullying experiences among public and private school students in Turkey using one hundred 

eighty three 14- to 15-year-olds as the analysis sample. Findings indicated that private-school 

students reported use of Internet-mediated communication tools exceeded that of public 

school students and suggested that teenagers from different socio-economic backgrounds may 

have different attitudes about the use of insults and threats as terms of endearment. Similarly, 
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(Howard et al., 2001) found that users with a higher level of education were more likely to 

use the Internet for to seek health information, engage in financial transactions, research and 

look for job information, and get news than those with lower levels of education. In contrast, 

level of education was negatively correlated with online engagement in such activities as 

browsing just for fun, playing a game, or gambling online (Howard et al., 2001). Other 

studies carried out in various countries have found a similar relationship between 

socioeconomic status and Internet usage (Livingstone, 2007, Zillien and Hargittai, 2009). 

It would have been interesting to contrast the findings of this survey with participants of 

different decile schools, however this was not possible as despite the researchers best efforts 

to enrol more schools in the survey, they were unwilling.  

Personality: Personality traits have been demonstrated to account for a wide variety of 

behaviours from job performance to stress and coping (Barrick and Mount, 1991, O'Brien and 

DeLongis, 1996). Likewise, there is reason to believe that some of these personality traits 

may be predictive of Internet use (Amichai-Hamburger, 2002, Amichai-Hamburger and 

Vinitzky, 2010, Correa, Hinsley and de Zúñiga, 2010, Ehrenberg, Juckes, White and Walsh, 

2008). Exploring personality links to Internet consumption has become a pertinent topic in 

current research especially when considering problematic Internet use and addictive 

behaviour (Amichai-Hamburger and Furnham, 2007) and social uses of the Internet 

(Hamburger and Ben-Artzi, 2000). One interviewee mentioned that the impact of the 

experiences within these ubiquitous spaces “depends largely on the individual and how they 

react to situations and then on the receiving end of it, what that experience is. And so given a 

bullying situation, three different individuals would react differently to the same bullying 

situation. So you have two different factors there the individual and the experience. And the 

experience can be positive or negative or the individual’s reaction to that same experience 

could be positive or negative, so you end up with a huge number of possibilities from the 

different factors”. 

Generational Differences: Harigatti (2002) found that there are clear generational differences 

in people's ability to use the Web; digital natives have a much easier time getting around 

online than their older counterparts. Some of this is clearly based on comfort with the 

technology they are using and not necessarily based on elaborate techniques they have 

mastered specifically with respect to the Web. Contrary to popular belief a recent Pew 

Internet and American Life Survey (Generations Online, 2009) demonstrated that the Net 
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generation do not dominate every aspect of online life. Generation X (33-44yrs old) is the 

most likely group to bank, shop, and look for health information online. Boomers are just as 

likely as Generation Y (18-32 years old) to make travel reservations online. And even Silent 

Generation (64-72) Internet users are competitive when it comes to email. Younger 

generations are significantly more likely to seek entertainment through online videos, online 

games, and virtual worlds and they are also more likely read other people’s blogs and to write 

their own.  

User preferences are a factor in the generational digital divide. (Prensky, 2001a) suggests that 

digital natives have developed preferences in the way they prefer to receive information. 

"Digital Natives are used to receiving information really fast. They like to parallel process 

and multitask….Young people think and process information in an entirely different way” 

These kids [digital natives] keep on multi-tasking and experts are now suggesting that their 

thinking patterns are radically changed and that maybe they have even remapped their brains" 

(p.187 Long, 2005). 

There have been a number of reasons ascribed to why there are generational differences in 

the use of technology. A difference in skill level and experience (DiMaggio and Hargittai, 

2001, Hargittai, 2007), difference in values (DiMaggio and Hargittai, 2001, Lenhart and 

Madden, 2005, Livingstone, 2008) and a lack of peers online (Hargittai, 2003, Frank, Zhao 

and Borman, 2004). 

Figure 4.4 presents the questions discussed above in more detail and provided a basis for the 

next phase of the research, which was the explanatory phase. For the purposes of the next 

phase it was determined that we would focus on specific aspects of this model only. That is, 

in terms of what they use in Ubiquitous Spaces the focus will be on Social Networking 

Technologies and in terms of how it is impacting their well-being the focus will be on 

Identity development in terms of expressing yourself and relationship building. Finally, the 

the moderating factors will be Personality and Gender. These choices were motivated by the 

findings of the survey and interviews in the exploratory phase. For example, it was found that 

over 70% of the participants spent the majority of their time on Social Networking 

Technologies. In addition, the ability to express themselves and feeling well-supported by 

peers were rated as key indicators of their own sense of well-being. The interviewees 

indicated that personality type and gender may play a moderating role and thus these two 
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laid the foundation for the next part of the research; the explanatory phase, which will be 

discussed in the next chapter. 
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5 Explanatory Phase 

This chapter will discuss the second phase of the research, the Explanatory Phase. This 

chapter extends the results of the Exploratory phase. The outline of the chapter is presented in 

Table 5.1. 

 

Table 5.1: Outline of Explanatory Phase 

Moving forward from the exploratory phase it was decided to focus specifically on digital 

native use of social networking technologies for the purposes of relationship building and 

identity formation. This chapter begins with a proposal and discussion of concepts and 

models that were informed by and built upon the results of the exploratory phase.  These 

models guide the formation of fundamental hypotheses that can be used to understand the 

complex relationships that exist between digital native uses of ubiquitous spaces, the impact 

that this use has on their well-being and any influences that moderate this relationship 

Theory Building : Concepts, 
Models and Hypotheses

(Section 5.1)

Survey Design

(Section 5.2)

Survey Adminstration

(Section 5.3) 

Data Analysis : Exploratory 
Factor Analysis (NZ)

(Section 5.4)

Data Analysis: Confirmatory 
Factor Analysis (USA)

(Section 5.5)

Data Analysis: Structural 
Equation Modelling (USA)

(Section 5.6)
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(Section 5.1). These hypotheses in turn inform the survey design process such that it would 

yield data that would help us understand this complex relationship. The survey instrument 

constructed also underwent pilot testing to ensure its applicability (Section 5.2). The final 

survey instrument was then administered to digital natives in New Zealand and the USA via 

SurveyMonkey (Section 5.3). The analysis of the data collected was conducted in three steps, 

Exploratory Factor Analysis (EFA) (Section 5.4), Confirmatory Factor Analysis (CFA) 

(Section 0) and Structural Equation Modelling (SEM) (Section5.6). The data from the New 

Zealand study was used to conduct an EFA in SPSS to determine the underlying factor 

structure and the measurement model. The sample from the USA study was randomly split 

into two equal samples, where one sample was used to purify the measurement model 

through CFA in AMOS and the other sample was used as holdout sample for validation 

purposes. The USA dataset as a whole was finally used to carry out SEM to test the direct 

and indirect paths between variables and to validate the presence of two hypothesised 

moderators – Personality and Gender. 

5.1 Theory Building 

In this section models, concepts and hypotheses are proposed to facilitate the understanding 

of the relationship between the use of ubiquitous spaces and their impact on digital native 

well-being. These models, concepts and hypotheses are largely motivated by the findings 

from the exploratory phase and informed by current literature. 

5.1.1 Models 

The next section creates models based on our findings from the exploratory research and 

literature. These models will enable the understanding of the relationship between the use of 

ubiquitous spaces and the impact it has on digital native well-being and development. 

5.1.1.1 Carpet Model 

The results of the exploratory phases provided rich insight into the complex relationship 

between the use of ubiquitous spaces and the well-being of digital natives. In this section this 

complex relationship is unpacked. The first step is to understand and explain how digital 

native engagement with ubiquitous spaces impacts their well-being and development.   
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There is reason to believe that some of the inherent personality traits of a digital native may 

be predictive of use of ubiquitous spaces. For instance, it could be argued that individuals 

who are high in openness to experience, with their curious manner and their tendency toward 

adventure seeking (McCrae, 1996), might be very attracted to online activity as an 

opportunity to explore and seek out the new and novel (Swickert et al., 2002, Amichai-

Hamburger, 2002). Moreover, Kraut et al. (1998) ask whether introverted people use SNTs to 

compensate for their weaknesses or extraverts use them to magnify their already superior 

networking efforts and skills. Their findings suggest that it is those who already have strong 

social networks and skills who benefit the most from ubiquitous spaces. In turn, access and 

use of ubiquitous spaces may amplify or attenuate existing differences in the ability to use 

social resources with those who are already effective in using social resources in the world 

being well positioned to take advantage of a powerful new technology like the Internet (Kraut 

et al., 2002). Similarly, there has been research that suggests that other traits such as gender 

(Muscanell and Guadagno, 2011, Manago et al., 2008, Gross, 2004) can impact who is in a 

better position to leverage the opportunities presented by ubiquitous spaces. While (Cooper, 

2006) found that males were more comfortable with the use of technologies than their female 

counterparts,  (Lin and Overbaugh, 2009) and (Caspi, Chajut and Saporta, 2008) assert that 

females are more prolific, productive and effective in online environments. Interestingly, 

(Johnson, 2011) concluded that in the short term females might be in a better position to 

benefit from the Internet due to their cognitive orientation to ubiquitous spaces, while in the 

long term males will begin to use the Internet more for communication purposes and thereby 

enhance their developmental outcomes as well. 

The Carpet, M3 and the Amplify/Attenuate Model together represent a foundation from 

which to understand the relationship between digital native engagement with ubiquitous 

spaces and the impact that this engagement has on their well-being and development. The 

next section drills down on aspects of these models. 

5.1.2 Concepts 

The preceding section motivated by the findings from the exploratory phase and literature 

further indicate several key concepts that can facilitate the understanding of the relationship 

between use of Ubiquitous Spaces and impact on digital native well-being and development. 

The concepts discussed in this section include the use of social networking technologies and 
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the impact that this use has on the social competence of digital natives. The use of SNTs can 

broadly be split up into two key uses: Relationships and Identity Formation. These concepts 

are now discussed in more detail. 

5.1.2.1 Social Networking Technologies 

The main SNTs used by the digital generation as referred to by (eBizMBA a list based on 

traffic ranking) are Twitter, Facebook, MySpace, YouTube and Google+. The main uses of 

SNTs are said to include social searching, social browsing, surveillance (Lampe et al., 2006), 

social connection, shared identities, photographs, content, social network surfing, social 

investigation, status updates (Joinson, 2008), browsing or sharing photos, checking other 

profiles, joining a group or network, reading or writing on the ‘wall’, finding new or old 

friends,  creating or updating their profile, and adding or using applications (Hart, Ridley, 

Taher, Sas and Dix, 2008), communicating with friends, looking or posting photos, 

entertainment, finding out about or planning events, sending or receiving messages, making 

or reading wall posts, getting to know people better, getting contact information, presenting 

oneself to others (Pempek et al., 2009). Valkenberg et al (2006) have classified these uses 

into two main categories, Relationships and Self-Expression. 

5.1.2.2 Social Competence 

The well-being of digital natives can be broken down in numerous ways. The concept of 

social competence has been used in contemporary literature. Social competence refers to a 

person’s ability to get along with other people. A digital native’s social competence is 

affected by how well they communicate with their peers and with adults. A digital native’s 

view of themself in relation to family, peers, and the wider world also has an impact on social 

competence (Hartup and Moore, 1990). Gresham, Sugai & Horner (2001)have further defined 

social competence as the ability of digital natives to “establish and maintain satisfactory 

interpersonal relationships, gain peer acceptance, establish and maintain friendships, and 

terminate negative or pernicious interpersonal relationships” (Gresham et al., 2001 p. 331). 

Social competence has been defined as a set of skills and behaviours necessary to get along 

with others and be well-liked. Our definition parallels research definitions used by other 

researchers who similarly centre social success upon effective interaction (Anderson and 

Messick, 1974, Cavell, 1990, Gresham et al., 2001, Lillvist, Sandberg, Björck-Äkesson and 

Granlund, 2009, Stump, Ratliff, Wu and Hawley, 2009). This set of skills and behaviours 
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relies on certain cognitive abilities, such as perceptiveness of other’s feelings and 

perspectives, knowledge about social rules and social life, and insight in social situations. But 

these skills and behaviours are manifested as the general ability to interact successfully with 

other people, to be generous and thoughtful, and to use accepted social techniques when 

attempting to influence other’s behaviours (Blumberg, Carle, O’Connor, Moore and 

Lippman, 2008).  

Social competence has been operationalized through constructs of social anxiety, self-worth 

(Bornstein, Hahn and Haynes, 2010), self-esteem, general social skills (Harman, Hansen, 

Cochran and Lindsey, 2005) and the initiation of offline relationships/interactions, 

supportiveness, assertiveness, ability to self-disclose (Valkenburg and Peter, 2008).  Those 

who do not acquire social competence may have difficulty establishing and maintaining 

satisfactory interpersonal relationships, gaining peer acceptance, and making meaningful 

friendships (Gresham et al., 2001), all of which are key to digital native well-being and 

development.  

Social and emotional development and well-being for digital natives occurs within ubiquitous 

spaces such as SNTs that they are constantly engaged with, and as a result of particular 

activities that take place within these technologies. 

5.1.2.3 Relationships 

Relationships using SNTs refers not only to the ability to meet new people and connect with 

existing offline contacts (Boyd and Ellison, 2008) but also refers to the types of, quality and 

the depth of relationships formed (Bukowski et al., 1994, Chan and Cheng, 2004, McKenna 

et al., 2002). An important developmental characteristic of digital natives is the need to 

sustain existing relationships (Mesch, 2009) and the formation of new social relationships 

(Grinter and Eldridge, 2001). Adolescent friendships have been found to be reliable 

predictors of overall well-being, as well as self-esteem and social adjustment during 

adolescence and adulthood(Berndt, 2002, Azmitia, Lippman and Ittel, 1999). Yet digital 

natives have limited time to interact with friends or hang out with in-groups at school, and, 

especially at an earlier age, may not be independent enough to move around and meet with 

peers after-school (Grinter and Eldridge, 2001, Schiano et al., 2002). Thus, face-to-face 

communication that supports both the maintenance of individual friendships and group 

interaction is limited at a developmental period when communication needs are highest. Peer 
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communication is also highly desirable because it provides a context in which the rules of the 

larger world can be learned, practiced and reinforced (Samter, 2003). Communication with 

peers is a complementary process of private reflection for digital natives; the social and the 

personal processes support one another in an adolescent making sense of life experience and 

constructing viable relationships between self and society (Youniss and Yates, 2000, McCall, 

1987). The ability to meet new people online may further extend a digital native’s circle of 

friends. In the classical interpersonal communication literature, a full friendship development 

process typically can be understood as one in which a stranger evolves to an acquaintance, to 

a new friend, and then to a close friend (e.g.Canary , Cody  and Manusoy 2008, Trenholm  

and Jensen 2007). Teenage friendship development processes in SNTs are no exception. This 

process is somewhat accelerated by the unique features of SNTs such as lack of “gating 

features” which facilitate the ease of self-disclosure  and the formation of “strong ties” 

(McKenna et al., 2002, McKenna and Bargh, 2000). 

The depth and quality of the friendship developed is also an important indicator to the 

strength of relationships formed and maintained via the Internet. There has been some debate 

over the stimulation versus displacement theories of whether or not the Internet enhances or 

takes away from creating and maintaining good quality friendships. The stimulation 

hypothesis suggests that online communication may enhance the quality of existing 

friendships. Proponents of this hypothesis believe that the numerous technologies available 

online encourage greater communication channels with friends and are a way to strengthen 

existing relationships (Gross, 2004, Subrahmanyam and Lin, 2007, Valkenburg and Peter, 

2008). Conversely proponents of the displacement hypothesis argue that the Internet 

motivates digital natives to form online contacts with strangers rather than to maintain 

friendships with their offline peers. Because online contacts are seen as superficial weak-tie 

relationships that lack feelings of affection and commitment, ubiquitous spaces are believed 

to reduce the quality of existing friendships (Kraut et al., 1998, Nie et al., 2002). There 

appears to be more support for the stimulation hypothesis especially in relation to perceived 

adolescent friendship quality (Valkenburg and Peter, 2007b). Digital natives perceive the 

ability to intimately self-disclose as important predictors of reciprocal liking, caring and trust 

(Collins and Miller, 1994) making the Internet responsible for a potential increase in digital 

native friendship quality and, in turn, their well-being.  
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5.1.2.4 Identity Formation through Self-Expression 

As mentioned above, the ability to express oneself through self-disclosure is crucial to 

identity formation. Digital natives employ text and images in their profiles and blogs to 

describe who they are, what they like, and what they do. Through their posts, users send 

greetings, exchange messages, make plans, flirt, and maintain contact. These features of 

social networking sites allow users to reveal information about themselves and their lives 

(Jones, Millermaier, Goya-Martinez and Schuler, 2008). Adolescents may find the struggle 

with self-presentation a difficult one. At this stage in life they are experimenting with their 

identities and at the same time learning skills in expressions of self. While physical 

constraints such as the body, biological sex, race, or age can have a profound effect on self-

definition and self-presentation (Collins, 2003), many of these attributes become flexible in 

online environments. In a virtual world, one even gets to construct one's body. The 

anonymity afforded to digital natives within virtual worlds allows adolescents more 

flexibility in exploring their identity through their language, their role play, and the personae 

they assume (Calvert, Jordan and Cocking, 2002). Shil’shtein (2001) found that adolescents 

are likely to express characteristics that make them desirable for relationships, and they look 

for these characteristics in others. 

Weblogs (Huffaker, 2004, Bortree, 2005), instant messaging (Peter et al., 2005) and 

increasingly social networking sites (Ellison et al., 2007, Boyd and Ellison, 2008)  are 

popular means for expressing oneself in an online environment. The information posted in the 

profile (i.e., the user’s personal page), often includes a photograph of the member and 

personal information describing his or her interests, both of which provides information about 

one’s identity. The attraction toward this new phenomenon revolves around the idea that they 

can present themselves in a way that is not experienced offline. They can control their online 

image and “for many young people, social networking is all about me, me, and 

me…,”(Livingstone, 2008 p. 400). Erikson’s stages of psychosocial development state that 

when the growth of adolescents is healthy, they see themselves as unique individuals with 

ideologies and values (Bernstein, Penner, Clarke-Stewart and Roy, 2008). Their confidence 

grows online and can improve offline identities because they feel free to express their values 

and ideologies more than they would with face-to-face interactions. Compared to face-to-face 

interactions, Henderson and Gilding (2004) assert that SNTs such as Facebook offers 

adolescents an opportunity to reveal themselves more than they would offline. 
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Moreover, the link between the use of SNTs for these purposes and the impact on social 

competence has also been explored, albeit to a lesser degree. While there was much debate 

about (Kraut et al., 1998)’s earlier assertion that Internet use led to depression and social 

anxiety in adolescents, this has now changed. The positive impact of the Internet on 

adolescent well-being has mirrored the predominant use of technologies like SNTs for 

connecting with existing social networks.  Social networking use in particular has come to be 

associated with social connectedness and well-being (Kraut et al., 2002, Valkenburg and 

Peter, 2007a). 

5.1.3.2 Personality 

In addition to predicting general online behaviour, the five traits from the Five Factor Model 

(Costa and McCrae, 1992) have been linked to SNTs in particular. The Five Factor Model 

(“Big 5”) can be used to understand the differences in personality type of individuals. This 

model splits up personality types into constructs of extraversion, neuroticism, 

conscientiousness, agreeableness, and openness to experience. The first trait, extraversion, 

reflects a tendency to be sociable and able to experience positive emotions; the second trait, 

neuroticism, reflects a person’s tendency to experience psychological distress and high levels 

of this trait are associated with a sensitivity to danger; the third factor, conscientiousness, 

reflects the degree to which an individual is organised, diligent, and scrupulous. 

Agreeableness, the fourth factor, is another aspect of interpersonal behaviour, reflecting a 

tendency to be trusting, sympathetic, and cooperative. The fifth trait, openness to experience, 

represents an individual’s willingness to consider alternative approaches, be intellectually 

curious, and enjoy artistic pursuits (Amichai-Hamburger and Vinitzky, 2010) This model has 

received considerable empirical support and is now the standard taxonomy to organise and 

measure personality traits (Goldberg, 1990, Costa and McCrae, 1992). 

Amichai-Hamburger et al (2002) note that while extraverted individuals are able to express 

their true identity offline, introverts find it easier to express their identity online which also 

affects their ability to build relationships. However, Ross et al (2009) suggest that while 

introverts were more likely to use technologies such as SNTs for communication, 

technologies like Facebook may actually disadvantage introverts as it relies on offline 

relationships that an introvert may not already have.  
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Similar to introverts, those scoring high on the trait of neuroticism demonstrated a strong 

interest in using the Internet for communication (Wolfradt and Doll, 2001). Individuals high 

on the trait of neuroticism have also been reported as having the lowest levels of perceived 

social support (Swickert et al., 2002) and in turn are more likely to express their true selves in 

an anonymous forms of online communication such as chat rooms (Amichai-Hamburger, 

2002). However once again the majority of SNTs demand a certain level of truthfulness in 

construction of identity  (Boyd, 2007) and therefore may influence individuals of this 

personality type in self-expression and relationship building.  

Current research has demonstrated that the personality trait conscientiousness can be 

negatively related to the use of the Internet and other forms of CMS (Swickert et al., 2002). 

Perhaps this is because individuals of this trait  are dutiful and responsible and avoid 

technologies like SNTs as they view it as a form of procrastination or distraction (Ross et al., 

2009). However, it would be interesting to see whether digital natives follow this prediction 

as generally they view SNTs as part and parcel of daily activities and not a form of 

procrastination.  

According to Landers and Lounsbury (2006) individuals scoring low on the trait of 

agreeableness were associated with individuals who were unpleasant to be around, did not 

possess common social graces. Ross et al (2009) suggest that they therefore may have few 

relationships offline that would enable relationship building in SNTs like Facebook. 

However, the former authors also note that less agreeable individuals may find the less 

demanding environment of online communication more amenable to their personality 

(Landers and Lounsbury, 2006) and therefore may be able to express themselves more fully 

in technologies such as SNTs.  

Traditionally, the personality trait openness to experience has been associated with 

individuals who are keen to try out new modes of communication and seek out novel 

experiences (Butt and Phillips, 2008) online. However, as Ellison et al (2007) point out that 

as SNTs become more mainstream, especially for digital natives, the role of this personality 

type in moderating the relationship between the use of SNTs and the impact on social 

competence becomes less clear. On the other hand, the findings by Amichai-Hamburger et al 

(2002) suggest that individuals who are more open are more expressive in SNTs. 
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However there have been no studies which look into the moderation effect of personality on 

the relationship between social networking use and social competence. While personality 

factors have been demonstrated to affect Internet use (Hamburger and Ben-Artzi, 2000) and 

some aspects of social competence such as perceived social support (Swickert et al., 2002), 

there is a paucity of research on how individuals with different levels of personality types are 

differentially affected by the same type of use of ubiquitous spaces (Swickert et al., 2002). 

5.1.3.3 Gender 

Recent research has not uncovered gender differences in use of SNTs (Barker, 2009) 

Similarly, while the gender gap seems to be narrowing in terms of Internet use 

(Subrahmanyam et al., 2001) and impact on well-being (Subrahmanyam and Lin, 2007) in 

general, there are some exceptions to this research. In general, females are more likely to use 

the Internet to assuage social interaction and are also more likely to engage in behaviour 

consistent with feminine gender role norms that promote relationship maintenance, while 

males are more likely to spend their time online engaging in more task-focused activities and 

are more likely to engage in behaviour consistent with their gender role norm that promotes 

achievement-orientation (Muscanell and Guadagno, 2011). More specifically a study by 

Schouten (2007) indicates that boys are more likely to freely self-express online than their 

female counterparts, while females are more likely to use SNTs for relational purposes 

(Barker, 2009). Therefore, it will be interesting to see whether these gender differences are 

reflected in our digital native sample. The tables below sum up the range of hypotheses that 

can be tested in more detail. 

 Hypothesis Null Hypothesis 

R
el

at
io

n
sh

ip
s 

an
d 

S
el

f-

H1a: The use of Social Networking 
Technologies for Relationship Building will 
result in higher Social Competence 

The use of  Social Networking Technologies for 
Relationship Building will have no impact on 
Social Competence 

H1b: The use of Social Networking 
Technologies to Express Yourself will result in 
higher Social Competence 

The use of  Social Networking Technologies for 
Expressing Yourself will have no impact on Social 
Competence 

 Table 5.2: Use of Ubiquitous Spaces and Impact on Social Competence 
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 Hypothesis Null Hypothesis 
P

er
so

n
al

it
y 

H2a: Extroverted personality type will 
moderate the association between Relationship 
Building in SNTs and Social Competence 

Extroverted personality type will not moderate the 
association between Relationship Building in SNTs 
and Social Competence 

H2a: Extroverted personality type will 
moderate the association between Self-
Expression in SNTs and Social Competence 

Extroverted personality type will not moderate the 
association between Self-Expression in SNTs and 
Social Competence 

H2b: Neurotic personality type will moderate 
the association between Relationship Building 
in SNTs and Social Competence 

Neurotic personality type will not moderate the 
association between Relationship Building in SNTs 
and Social Competence 

H2b: Neurotic personality type will moderate 
the association between Self-Expression in 
SNTs and Social Competence 

Neurotic personality type will not moderate the 
association between Self-Expression in SNTs and 
Social Competence 

H2c: Conscientious personality type will 
moderate the association between Relationship 
Building in SNTs and Social Competence 

Conscientious personality type will not moderate 
the association between Relationship Building in 
SNTs and Social Competence 

H2c: Conscientious personality type will 
moderate the association between Self-
Expression in SNTs and Social Competence 

Conscientious personality type will not moderate 
the association between Self-Expression in SNTs 
and Social Competence 

H2d: Agreeable personality type will moderate 
the association between Relationship Building 
in SNTs and Social Competence 

Agreeable personality type will not moderate the 
association between Relationship Building in SNTs 
and Social Competence 

H2d: Agreeable personality type will moderate 
the association between Self-Expression in 
SNTs and Social Competence 

Agreeable personality type will not moderate the 
association between Self-Expression in SNTs and 
Social Competence 

H2e: Openness to Experience personality type 
will moderate the association between 
Relationship Building in SNTs and Social 
Competence 

Openness to Experience personality type will not 
moderate the association between Relationship 
Building in SNTs and Social Competence 

H2e: Openness to Experience personality type 
will moderate the association between Self-
Expression in SNTs and Social Competence 

Openness to Experience personality type will not 
moderate the association between Self-Expression 
in SNTs and Social Competence 

Table 5.3: Moderating Impact of Personality 

 Hypothesis Null Hypothesis 

G
en

d
er

 

H3a: Gender will moderate the association 
between Relationship Building in SNTs and 
Social Competence 

Gender will not moderate the association between 
Relationship Building in SNTs and Social 
Competence 

H3b: Gender will moderate the association 
between Self-Expression in SNTs and Social 
Competence 

Gender will not moderate the association between 
Self-Expression in SNTs and Social Competence 

Table 5.4: Moderating Impact of Gender 

This section has explored the hypotheses that may exist around this area of study. The next 

section evolves from these hypotheses to explore the construction of the survey instrument 

itself. In particular the next section discusses the survey design. 
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5.2 Survey Design 

The first step in survey design is to identify research objectives in order to develop 

appropriate survey questions (Fowler, 1995). A difficult challenge in survey design is to 

translate these objectives into a methodologically sound survey such that it produces 

empirical data to test the hypotheses proposed earlier. 

Survey development involves, planning, designing and administration. Pilot testing plays a 

key role in this as well (Iarossi, 2006). This section starts off with an outline of the objectives 

of the survey, followed by a detailed look at the design and development of the survey 

questions. Next, pilot testing procedures are outlined and a look at how the testers feedback 

influenced the final design of the survey. Lastly, the final survey design is presented. 

5.2.1 Survey Objectives 

The main objective of this survey was to translate the broader research question of this 

research into a more narrow and manageable form. The overarching research question for this 

research is How can the well-being and development of digital natives in Ubiquitous Spaces 

be understood? There are numerous ways to answer this question in depth, however Farrugia 

(2010) suggests it is necessary to ask whether the entire subject area can be understood in one 

study or will numerous studies be needed? This survey represents one study answering one 

aspect of this wider research question.  

There are two specific research objectives being addressed by this survey – How can the use 

of Social Networking Technologies impact the social competence of Digital Natives? How do 

the personality type and gender of digital natives moderate this impact? This survey in turn 

will test these hypotheses (see section 5.1.2 for more detail). 

High Level Hypothesis  
H1: The higher the use of SNT the higher the social 
competence of a digital native 

 

H1a: The ability to form relationships through SNT 
leads to higher Social Competence in digital natives 
H1b: The ability to express oneself through SNT leads 
to higher Social competence in digital natives 

H2: The effect of SNT on Social Competence is 
moderated by Personality  

 

H2: The relationship between SNT use and social 
competence will vary depending on a digital native’s 
personality  

H3: The effect of SNT on Social Competence is 
moderated by Gender 
 

H3: The relationship between SNT use and social 
competence will vary depending on a digital native’s 
gender 

Table 5.5: High Level Hypotheses being tested by Survey 
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5.2.2 Survey Design 

Constructing and designing surveys for adolescents holds its own challenges that must be 

considered when targeting this population (de Leeuw, Borgers and Smits, 2004). The 

cognitive, communicative and social skills of digital natives is still developing at this period 

in their lives, and this impacts the way they respond to questions (Kulka and Cynamon, 

2001). For these reasons the design of this survey was considered carefully. In addition to the 

general rules of survey construction, such as using simple words, avoiding ambiguity and 

asking one question at a time  (Fowler, 1995, Dillman and Bowker, 2001), care was given to 

each question such that any cognitively demanding questions were either eliminated or 

reworded. Pretesting or pilot testing has been suggested as a way to overcome any design 

flaws especially in regards to surveys aimed at adolescents (de Leeuw et al., 2004) . This will 

be addressed in section 5.2.4.  

5.2.3 Question Design 

The quality of data obtained through a survey is dependent on good question design. In 

addition to the considerations highlighted in the previous section, Iarossi (2006) suggests two 

basic rules that inform good question design: relevance and accuracy. Relevance refers to the 

researcher’s knowledge of the questions, the question objectives and the type of information 

required; while accuracy refers to the wording, style, type and sequence of questions that 

keep the respondent interested (Iarossi, 2006). The design decisions used in the survey design 

reflected these rules. 

Special attention was also paid to the sequencing and length of the survey so that the 

respondents did not lose attention half way through (Iarossi, 2006). In addition, the layout of 

the survey was such that the most relevant questions to the original research objective were 

presented in the beginning, this ensured that the data obtained from the survey would be 

usable even if most of the respondents decided not to complete the survey in its entirety. The 

wording of the questions and the language used in the survey reflected the cognitive 

processing abilities of digital natives by being simple and easy to follow. The questions were 

taken from well-known psychological instruments, which taken in their true form, could be 

ambiguous and confusing. Therefore these questions were reworded in a way that could be 

easily understood by the target population.  
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5.2.4 Question Content 

In addition to design considerations, the content of the questions is also a crucial aspect of 

survey design. In order to test the high level hypotheses presented in Table 5.3, the main 

constructs of relationship building, self-express, social competence and personality had to be 

constructed and validated. To facilitate this, established instruments from contemporary 

literature were used. These are now discussed in more detail. 

Social Competence: In order to measure social competence a newly created scale by 

Valkenberg and Peter (2008) was adapted. This scale was based on earlier instruments that 

encompassed the four main dimensions of social competence that were theoretically relevant 

to our research purpose: initiation of relationships/ interactions, supportiveness, assertiveness 

and ability to self-disclose. Following Byrne (2001) the confirmatory analysis carried out by 

the authors led to a satisfactory fit of the hypothesised model and therefore meant that these 

four dimensions accurately reflected the underlying construct of social-competence. 

Relationships: In order to measure the type and depth of relationships formed using SNTs, a 

scale was created. The items of this scale were based on two earlier instruments which 

assessed whether SNTs were primarily used for meeting new people or for connecting with 

existing contacts (Ellison et al., 2007) and another instrument which assessed the depth and 

quality of the relationships formed (Chan and Cheng, 2004). The wording for the scale was 

adapted from the original scales to reflect the purpose of this survey. Therefore each 

statement was proceeded by “The use of SNTs has made it easier or harder for the two of you 

to:”  

Self-Expression: In order to measure the ability to express oneself through SNTs the Revised 

Self-Disclosure scale developed by Wheeless and Grotz (1976) and adapted for the Internet 

by Gibbs, Ellison and Heino (2006) was utilised. Four of the five sub-constructs of this scale 

that were most relevant to our research question were used. These were (a) intent to 

disclose—awareness on the part of the communicator that he or she is self-disclosing; (b) 

amount of disclosure—both frequency and length of time; (c) control of depth of 

disclosure—perceived control of the general depth of the content of the self-disclosing; and 

(d)  honesty—accuracy of disclosure. Two items from a scale developed by Zywica & 

Danowski (2008) and two items from a scale developed by McKenna, Green and Gleason 

(2002) that measured the accuracy of what digital natives reveal about themselves in an 
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online context was also adopted. A high score indicates that the “real me” is more firmly 

placed on the Internet.  

Personality:  In order to measure the personality of the digital natives the Big Five 15 item 

scale which was conceptualised and validated for the use in an extensive German Socio‐

Economic Panel survey (Dehne and Schupp, 2007) was used. Each personality dimension is 

assessed by three items each, which are merged to an average score of the respective Big Five 

dimensions.  

5.2.5 Question Scale 

The Likert scale is the most common measurement tool used in the survey studies. The scale 

“indicates a degree of agreement and disagreement using the following options: strongly 

agree, agree, neither agree nor disagree, disagree, strongly disagree” (Albaum, 1997). The 

Likert scale can range from 3 to 20 point scale. The most common and typical is a five-level 

Likert scale which was used for the majority of the survey, although a seven-point Likert 

scale was recommended for the personality type question by the authors of the scale (Costa 

and McCrae, 1992). 

5.2.6 Pilot Testing 

Two pilot tests were carried out to ensure applicability of the survey. The first was with 

survey experts to validate the overall layout and design to ensure that the survey met its 

objectives. The second pilot test was carried out with potential respondents to eliminate or 

reword any potentially ambiguous questions. 

The first pilot test was to ensure that the survey was structurally and logically sound and 

followed generally accepted design principles. Three academics and one principal of a school 

were selected to review the survey based on their background of digital natives and survey 

design. The survey was presented to the academics along with review instructions and the 

stated objectives and hypotheses of the research. Potential areas for improvement were 

identified and are listed below: 
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 Increase in approachability by adjusting question flow and simplification of wording. 

 Consistency in wording of scales. 

 Avoid asking question about parents’ income as this may put respondents off. 

 Improvement in formatting e.g. use of bold, font type to emphasise phrases, spacing 

of questions. 

 Elimination of grammatical and spelling errors. 

As a result of the first pilot test, there were some minor adjustments made to the survey 

taking into consideration the feedback received. The reformed survey was then ready for the 

second pilot test with potential respondents. 

The second pilot test was conducted with three potential respondents from the target 

population. The aim of this pilot test was to improve the approachability of all survey 

segments such as background information, instructions, and question and answer possibilities 

and to assess the time requirements. The pilot respondents were presented with the same 

information a potential respondent would be and they were also given a similar review 

instruction sheet as that given to the survey experts.  Potential areas for improvement were 

identified below: 

 Confusion in question and answer possibilities. 

 Inconsistency in tone of questions asked e.g. positive and negative. 

 Rewording confusing and ambiguous questions. 

Once again, there were minor adjustments required as a result of this pilot test. The main 

aspects that needed adjustment were to do with the options presented for answering questions 

in SurveyMonkey and the rewording of questions to make them more consistent. In addition, 

some of the questions were reworded to avoid any ambiguity. Finally, the time estimate to 

complete the survey was 15-20 minutes, which was considered an appropriate time by the 

testers. Together the pilot testers confirmed the applicability of the survey.  

5.2.7 Final Design of Survey 

The final design of the survey consisted of seven sections which can be reviewed in 

Appendix B.1. Each section was designed to extract specific information as described below: 
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Introduction – The first page introduced the respondent to the research project; this included 

the purpose of the survey, the estimated time commitment and a consent form. The ethical 

consent form had to be agreed to in order to proceed with the rest of the survey 

General information – This page gathered demographic details to aid statistical analysis and 

also to provide respondents with a gentle introduction to the survey. This page gathered 

information of the age, gender and ethnicity of the respondent.  

Internet Usage – The information gathered on this page related to use of and access to the 

Internet.  

Use of Social Networking Technology – This page was focussed on ascertaining the social 

competence of digital natives in relation to their use of SNTs. The questions in this section 

were generated from a combination of scales as discussed in section 5.2.4 

Relationships through Social Networking Technologies – The fifth section consisted of 

questions relating to the respondents development of relationships in ubiquitous spaces. The 

questions in this section were generated from a combination of scales as discussed in section 

5.2.4 

Expressing Yourself through the use of Social Networking Technologies- This section was 

focussed on understanding how respondents use ubiquitous spaces to express themselves in 

an online context. The questions in this section were generated from a combination of scales 

as discussed in section 5.2.4 

Personality - The last part of the survey was about ascertaining the personality type of the 

respondent. The questions in this section were generated from the personality instrument 

proposed by Costa (1992) 

Other – There was also a section establishing the frequency and form of feedback that digital 

natives give and receive in SNTs. 

Once the final design of the survey was completed, the administration process of the survey 

begun. The next section discusses this process in more detail. 
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5.3 Survey Administration 

This section outlines the process of administering the survey and the use of SurveyMonkey as 

a distribution tool. The survey was administered to digital natives both in New Zealand and 

USA and this section discusses the distribution and response rate from both countries. 

There is empirical evidence to suggest that email/Web-based surveys are cheaper than postal 

surveys and yield responses that are faster, more complete and more accurate (Schleyer and 

Forrest, 2000, Schaefer and Dillman, 1998, Klassen and Jacobs, 2001) Web-based surveys 

offer the additional advantages of real-time response validation, automated data entry, and 

programmable context-sensitive skip patterns. For these reasons surveys were conducted with 

students to gain their responses on a wide variety of topics relating to digital native well-

being in ubiquitous spaces. The survey was administered online and developed with use of 

SurveyMonkey online survey software and questionnaire tool.  

5.3.1 New Zealand 

A link to the survey was distributed via email to all the participants. The data collection 

period took three weeks. 265 students participated in the questionnaire and 127 completed 

responses were obtained; the response rate was 48%. According to Sheehan (2001), on 

average the mean response rate for the online surveys is about 46%. Our response rate is 

above this threshold making it applicable for the purpose of analysis.  

5.3.2 USA 

SurveyMonkey was used to enable survey distribution to 647 digital natives from the USA. A 

link to the survey was distributed via email to all the participants. The data collection period 

took four weeks. 647 students participated in the questionnaire and 409 completed responses 

were obtained; the response rate was 63%. Our response rate is above the abovementioned 

threshold making it applicable for the purpose of analysis.  

After the responses were collected from the New Zealand and USA sites, the data analysis 

could begin. In particular this included EFA, which is discussed in the next section, CFA 

(Section 5.5) and SEM (Section 5.6). 
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Construct Factor Manifest Variables 
Social 
Competence 

Initiation SC1a: Start a conversation with someone you did not know very well? 
SC1b: Introduce yourself for the first time to someone? 
SC1c: Start a new friendship? 
SC1d: Call someone whom you wanted to get to know better? 
SC1e: Ask someone to get together and do something? 

 Supportiveness  SC2a: Listen carefully to someone who told you about a problem he or she 
is experiencing? 
SC2b: Comfort someone who is feeling down? 
SC2c: Help others cope with an unpleasant experience? 
SC2d: Help someone when he or she asked you? 
SC2e: Help someone to feel at ease? 

 Self-Disclosure SC3a: Express your feelings to someone else? 
SC3b: Tell others about things you are ashamed of? 
SC3c: Tell someone that he or she is attractive or charming? 
SC3d: Tell someone that you liked him or her? 
SC3e: Show your sensitive side to others? 

 Assertiveness SC16. Stand up for your rights when someone wronged you? 
SC17. Stand up for yourself when someone made a fool of you? 
SC18. Stand up for yourself when someone accused you of something you 
did not do? 
SC19. Stand up for someone else who was made a fool of? 

Table 5.6: Initial Factors –Social Competence 

Construct Factors Manifest Variables 

Relationships Interdependence Ia: depend on each other 
Ib:  influence each other’s feelings toward the issues you’re dealing with 
Ic:  have influence on each other’s thoughts 

 Breadth Ba:  limit your communication to just a few specific topics 
Bb:  communicate over a wide variety of topics 

 Depth Da:  tell each other exactly how you feel 
Db:  confide in each other about almost anything 
Dc:  share intimate or personal things about yourselves 

 Code Change CCa:  develop the ability to ‘read between the lines’ of each other’s 
messages to figure out what is really on each other’s mind 
CCb:  develop private signals that communicate in ways outsiders would 
not understand 
CCc:  develop special nicknames that you just use with each other 

 Commitment Ca:  This relationship is very important to me 
Cb:  I would make a great effort to maintain my relationship with this 
person 
Cc: I do not expect this relationship to last very long 

 Understanding Ua: I can accurately predict what each other’s attitudes are 
Ub: I do not know this person very well 

 Network 
Convergence 

NCa: We have introduced each other to members of each other’s circle 
of friends and family 
NCb: This person and I do not know any of the same people 

Table 5.7: Initial Factors – Relationships  
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Construct Factors Manifest Variables 

Self -
Expression 

Honesty Ha:  I am always honest in my self-disclosures to those I meet online. 
Hb:   My statements about my feelings, emotions, and experiences to 
those I meet online are always accurate self-perceptions. 
Hc:   The things I reveal about myself to those I meet online are always 
accurate reflections of who I really am. 
Hd:  I am not always honest in my self-disclosures with those I meet 
online 
He:   I always feel completely sincere when I reveal my own feelings and 
experiences to those I meet online. 
Hf:   I do not always feel completely sincere when I reveal my own 
feelings, emotions, behaviours, or experiences to those I meet online 

 Amount Aa:   I often discuss my feelings about myself with those I meet online. 
Ab:   My statements of my feelings are usually brief with those I meet 
online 
Ac:   I usually communicate about myself for fairly long periods at a 
time with those I meet online 
Ad: I do not often communicate about myself with those I meet online 
Ae:   I don’t express my personal beliefs and opinions to those I meet 
online very often 

 Positive Valence PVb:  I usually disclose only positive things about myself with those I 
meet online 
PVc:  On the whole, my disclosures about myself to those I meet online 
are more positive than negative 

 Intent Intenta:   When I express my personal feelings with those I meet online, I 
am always aware of what I am doing and saying. 
Intentb:  When I reveal my feelings about myself to those I meet online, I 
consciously intend to do so 

 Real Me RMa: Do you think you reveal more about yourself through SNTs than to 
real-life (non-Net) friends 
RMb: Are there things your online friends know about you that you 
cannot share with real life (non-Net) friends? 
RMc: Do you express more of yourself online than you do offline? 
RMd: Would your family and friends be surprised if they read your email 
or newsgroup postings 

Table 5.8: Initial Factors – Self-Expression 

Construct Factor Manifest Variables 

Personality Extroverted Ea: is communicative. talkative 
Eb: is outgoing, social 
Ec: is reserved 

 Neurotic Na: worries a lot 
Nb: gets nervous easily 
Nc: is relaxed, handles stress well 

 Conscientious Cona: does a thorough job 
Conb: tends to be lazy 
Conc: does things effectively and efficiently 

 Agreeableness AgreeA: is sometimes somewhat rude to others 
AgreeB: has a forgiving nature 
AgreeC: is considerate and kind to others 

 Openness to 
Experience 

OtoEa: is original, comes up with ideas 
OtoEb: values artistic experiences 
OtoEc: has an active imagination 

Table 5.9: Initial Factors - Personality 
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Creating composite measures or a subset of representative variables is generally supported by 

conceptual and empirical issues and furthermore supports the aim to create a parsimonious 

set of variables (Hair et al., 2010) . The tables above displays the specified model with 

expected constructs, factors and manifest variables, as suggested by the underlying 

instruments relating to each of the constructs (see section 5.2).  

Kerlinger and Lee (2000) describe four aspects that must be conducted in an exploratory 

factor analysis: data, correlation, factor extraction and factor rotation. These will be described 

in the following sub-sections. Please refer to Appendix B2 for supporting analysis. 

5.4.3 Data  

Before turning to the factor analysis, the first task was to look for and possibly eliminate any 

outliers. An outlier has been defined an atypical data point that do not fit with the rest of the 

data and appear to come from another population (Cohen, 2003). Outliers can be univariate, 

bivariate or multivariate. Each is examined here. Hair et al. (2010) recommend converting the 

values of each variable to standard (i.e., z) scores with a mean of 0 and a standard deviation 

of 1. As a general heuristic, univariate outliers for continuous variables are those in excess of 

z = +3.29 (p < .001, two-tailed test) (Tabachnick and Fidell, 2007). Using this method of 

detecting univariate outliers, one outlier was detected (case 29 z score>3.29). While some 

authors (Hair et al., 2010) recommend that these should be carefully considered for possible 

deletion, Cohen and colleagues (2003) suggest that if outliers are few (less than 1% or 2% of 

n) and not extreme, they are probably best left alone. Following this suggestion this outlier 

was not removed as it was not extreme. 

Bivariate and multivariate outliers are observations that are inconsistent with the correlational 

structure of the dataset. Thus, while univariate outlier detection is performed independently 

on each variable, bivariate and multivariate methods investigate the relationship of several 

variables. A classical way of identifying multivariate outliers in a multivariate normal dataset 

is to calculate Mahalanobis’ distance. This distance uses estimates of the location and scatter 

to identify values that are far away from the main cloud of data (Tabachnick and Fidell, 

2007). There were no multivariate outliers. There was no missing data.  
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The meaningfulness of the components that emerge in factor analysis is dependent on the 

meaningfulness of the variables. A sufficient sample size relative to the number or variables, 

the number of participants, and the conceptual relatedness of the variables is necessary in 

order to interpret the data and make conclusions about the validity and generalizability of the 

results (Hair et al., 2010).  Hair et al (2010) recommend a sample size of at least five times as 

many observations as there are variables. At the most the variables present in any given 

construct is 19 (for social competence) which results in a ratio of 6 to 1 and so this 

requirement is met for the sample used in this factor analysis. 

5.4.4 Correlations 

Producing a correlation matrix is an essential step (Tabachnick, Fidell and Osterlind, 2001) in 

the process of conducting a factor analysis. A correlation matrix is a set of correlation 

coefficients among all the variables being considered in the study.  

Several well-recognised criteria for the factorability of a correlation were used (Tabachnick et 

al., 2001).  If no correlation between the independent variable (Relationship, Express) and 

dependent variable (Social Competence) exceeds 0.30 then the use of factor analysis is 

questionable. The correlation matrix showing the relationships between the variables used in 

this study is shown in the figure below. The correlation matrix yielded a substantial number 

of large correlations. 

Correlations 
 Relationship Express Social Competence 
Relationship 
Express 
Social Competence 

1 0.293** 0.389** 
0.293** 1 0.354** 
0.389** 0.354** 1 

**. Correlation is significant at the 0.01 level (2-tailed). 

Figure 5.9: Correlations among the independent and dependent variables 

A second criterion suggests that the Kaiser-Meyer-Olkin Measure of Sampling Adequacy 

(MSA) should be greater than 0.50 for each individual variable as well as the set of variables.   

Relationship: With 18 variables the correlation matrix showed sufficient correlations, MSA 

values of > 0.70 for 17 of them. One variable RBa (limit your communication to just a few 

specific topics) had a MSA of 0.44 and was therefore excluded from the analysis. In addition, 

the overall MSA for the set of variables included in the analysis was 0.775, which exceeds 

the minimum requirement of 0.50 for overall MSA and the Bartlett’s test of sphericity was 
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significant.  The diagonals of the anti-image correlation matrix were all over 0.50, supporting 

the inclusion of each of the remaining 17 items in the factor analysis.   

Express: With 16 variables the correlation matrix showed sufficient correlations, MSA values 

of > 0.50 for 15 of them. One variable PVa (I often disclose negative things about myself 

with those I meet online) had a MSA of 0.49 and was therefore excluded from the analysis. In 

addition, the overall MSA for the set of variables included in the analysis was 0.684, which 

exceeds the minimum requirement of 0.50 for overall MSA and the Bartlett’s test of 

sphericity was significant.   The diagonals of the anti-image correlation matrix were all over 

.5, supporting the inclusion of each of the remaining 15 items in the factor analysis.   

Personality: With 14 variables the correlation matrix showed sufficient correlations, MSA 

values of > 0.50 for all of them. In addition, the overall MSA for the set of variables included 

in the analysis was 0.681, which exceeds the minimum requirement of 0.50 for overall MSA 

aand the Bartlett’s test of sphericity was significant. The diagonals of the anti-image 

correlation matrix were all over 0.50, supporting the inclusion of each of the 14 items in the 

factor analysis.   

Social Competence: With 19 variables the correlation matrix showed sufficient correlations, 

MSA values of > 0.77 for all of them. In addition, the overall MSA for the set of variables 

included in the analysis was 0.818, which exceeds the minimum requirement of 0.50 for 

overall MSA aand the Bartlett’s test of sphericity was significant. The diagonals of the anti-

image correlation matrix were all over 0.50, supporting the inclusion of each of the 19 items 

in the factor analysis. 

5.4.5 Factor Extraction 

Factor extraction is the method of identifying the components that best characterise a set of 

variables. Three factor extraction methods are frequently used in factor analysis. They are 

principal-axis factoring (PAF), principal components analysis (PCA), and the maximum 

likelihood (ML) method. Of the methods, PCA is the most popular (Conway and Huffcutt, 

2003). Principle components analysis was used because the primary purpose was to identify 

and compute composite scores for the factors underlying the various constructs (Henson and 

Roberts, 2006).  The communalities of each variable were also examined. Communalities 

represent the proportion of the variance in the original variables that is accounted for by the 
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factor solution. The factor solution should explain at least half of each original variable's 

variance, so the communality value for each variable should be 0.50 or higher. 

Relationship: Two variables communicate over a wide variety of topics and I can accurately 

predict what each other’s attitudes are fell below this threshold so they were removed and 

the principal component analysis was computed again.  

The initial eigen values showed that the first factor explained 33% of the variance, the second 

factor 16% of the variance, and a third factor 10% of the variance.  The fourth and fifth 

factors had eigen values of just over one, each factor explaining 6%.  A five factor solution, 

which explained 74% of the variance, was preferred because of its previous theoretical 

support and the ‘levelling off’ of eigen values on the scree plot after five factors. 

Self-Expression: All variables met this threshold; however, one variable My statements of my 

feelings are usually brief with those I meet online had significant cross loadings on two 

factors and thus was dropped from analysis. This may have been caused by confusion in the 

wording of the question.  

The initial eigen values showed that the first factor explained 19% of the variance, the second 

factor 17% of the variance, and a third factor 9% of the variance.  The fourth and fifth factors 

had eigen values of just over one, each factor explaining 6%.  A five factor solution, which 

explained 72% of the variance, was preferred for similar reasons as stated above. 

Personality: One variable has a forgiving nature had a communality of .328 which fell 

below the .50 threshold so it was removed. 

The initial eigen values showed that the first factor explained 27% of the variance, the second 

factor 15% of the variance, the third factor 11% of the variance and the fourth and fifth 

factors had eigen values of just over one, each factor explaining 8%.  A five factor solution, 

which explained 71% of the variance, was preferred for similar reasons as stated above. 

However, one variable Conb (tends to be lazy) was combined into the agreeableness factor 

because it loaded more to that factor. 
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Social Competence:  All variables met the desired threshold and were therefore retained for 

the analysis. 

The initial eigen values showed that the first factor explained 31% of the variance, the second 

factor 17% of the variance, a third factor 11% of the variance and a fourth factor which  dad 

eigen value of just over one explaining 6%.  A four factor solution, which explained 68% of 

the variance, was preferred because for similar reasons as stated above. 

5.4.6 Factor Rotation 

There are generally many potential factor solutions to a correlation matrix and rotation of 

factors is applied to find the best factor solution. Factor rotation allows the researcher to 

better interpret the relationships that exist among the factors. Furthermore, rotation simplifies 

the factor structure and results in theoretically more meaningful factor solutions (Hair et al., 

2010). There are two major approaches to factor rotation, oblique and orthogonal.  

Orthogonal rotation should be applied when theoretical assumptions suggest that the factors 

are independent whereas oblique rotation is applied if theory implies that the factors might be 

correlated (Field, 2009). Regardless of the type of rotation method used, the results will 

explain the same amount of variance. Moreover, Tabachnick & Fidell (2001) suggest that 

although different rotations may produce slightly different results, these differences will not 

be dramatic.  

In reviewing the literature relative to rotation methods, it appears orthogonal rotations are 

more appropriate than oblique rotations in producing a simple, interpretable factor structure. 

Because the ultimate goal of factor analysis is to achieve a simple, interpretable structure, in 

this research study the extracted factors were rotated using an orthogonal (or varimax in 

SPSS) method. The varimax rotation minimised the complexity of the components by making 

the large loadings larger and the small loadings smaller within each component (Tabachnick 

and Fidell, 2007) . 

The factor loading matrix for each construct is presented below. 
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5.4.6.1 Social Competence 

Social Competence: How Easy or difficult was it for you in the Past 
6 months to… 

Factor 
Loadings 

Initiation  
SC1a: Start a conversation with someone you did not know very 
well? 

0.78 

SC1b: Introduce yourself for the first time to someone? 0.77 
SC1c: Start a new friendship? 0.74 
SC1d: Call someone whom you wanted to get to know better? 0.68 
SC1e: Ask someone to get together and do something? 0.53 
Supportiveness  
SC2a: Listen carefully to someone who told you about a problem 
he or she is experiencing? 

0.84 

SC2b: Comfort someone who is feeling down? 0.86 
SC2c: Help others cope with an unpleasant experience? 0.85 
SC2d: Help someone when he or she asked you? 0.79 
SC2e: Help someone to feel at ease? 0.77 
Self-disclosure  
SC3a: Express your feelings to someone else? 0.71 
SC3b: Tell others about things you are ashamed of? 0.76 
SC3c: Tell someone that he or she is attractive or charming? 0.69 
SC3d: Tell someone that you liked him or her? 0.74 
SC3e: Show your sensitive side to others? 0.62 
Assertiveness  
SC4a: Stand up for your rights when someone wronged you? 0.81 
SC4b: Stand up for yourself when someone made a fool of you? 0.84 
SC4c: Stand up for yourself when someone accused you of 
something you did not do? 

0.87 

SC4d: Stand up for someone else who was made a fool of? 0.75 

Table 5.10: Factor Loadings for Social Competence 

The social competence instrument proposed and constructed by Valkenburg et al (2008) was 

retained in its original form. Cronbach's alpha is an index of reliability associated with the 

variation accounted for by the true score of the "underlying construct." A construct is the 

hypothetical variable that is being measured (Hatcher, 1994) which in this case is Social 

Competence. The Cronbach’s alpha reliability coefficient normally ranges between 0 and 1. 

However, there is actually no lower limit to the coefficient. The closer Cronbach’s alpha 

coefficient is to 1.0 the greater the internal consistency of the items in the scale.  The 

Cronbach’s alpha for this scale was 0.876 indicating a reasonably good internal consistency 

for the constructed Social Competence Scale. 
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5.4.6.2 Relationship 

Table 5.11: Factor Loadings for Relationships 

The factors proposed by Ellison, Steinfield et al. 2007 & Chan and Cheng 2004 were mostly 

retained, except that three of their proposed factors (Commitment, Understanding and 

Network Convergance) were aggregated into two factors (Commitment and Familiarity). This 

change was perhaps reflected in the much younger sample used in this research compared to 

the sample used by them. One factor (Breadth) was dropped from the factor structure 

completely due to significant cross-loadings possibly caused by confusion in the wording of 

the question. 

The Cronbach’s alpha for this scale was 0.779 indicating good internal consistency for the 

Relationship scale constructed. 

 

 

 

Relationships:  The use of SNTs has made it easier or harder for the two of you to… Factor Loading 
 Interdependence  
Ia: depend on each other 0.70 
Ib: influence each other’s feelings toward the issues you’re dealing with 0.84 
Ic: have influence on each other’s thoughts 0.85 
Depth  
Da: tell each other exactly how you feel 0.82 
Db: confide in each other about almost anything 0.85 
Dc: share intimate or personal things about yourselves 0.71 
Code Change  
CCa: develop the ability to ‘read between the lines’ of each other’s messages to 
figure out what is really on each other’s mind

0.70 

CCb: develop private signals that communicate in ways outsiders would not 
understand 

0.87 

CCc: develop special nicknames that you just use with each other 0.78 
Commitment  
Ca: This relationship is very important to me 0.86 
Cb: I would make a great effort to maintain my relationship with this person 0.84 
Ub:  I do not know this person very well 0.60 
Familiarity  
RNCb: We have introduced each other to members of each other’s circle of friends 
and family 

0.73 

RCc: This person and I do not know any of the same people 0.86 
Cc: I do not expect this relationship to last very long 0.76 
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5.4.6.3 Self-Expression 

 

 

Table 5.12: Factor Loadings for Self-Express 

The factors proposed by Gibbs, Ellison and Heino (2006), Mckenna, Green and Gleason 

(2002) and Zywica and Danowski (2008) suited the extracted factors and were therefore 

retained in their original form. 

The Cronbach’s alpha for this scale was 0.663 indicating an acceptable internal consistency 

for the constructed Self-Express Scale. 

 

Self-Express:  Mark the following statements to reflect how you communicate and 
express yourself online… 

Factor 
Loadings

Honesty  
Ha:  I am always honest in my self-disclosures to those I meet online. 0.79 
Hb:   My statements about my feelings, emotions, and experiences to those I meet online 
are always accurate self-perceptions. 

0.79 

Hc:   The things I reveal about myself to those I meet online are always accurate 
reflections of who I really am. 

0.79 

RHd:  I am not always honest in my self-disclosures with those I meet online 0.66 
He:   I always feel completely sincere when I reveal my own feelings and experiences to 
those I meet online. 

0.72 

RHf:   I do not always feel completely sincere when I reveal my own feelings, emotions, 
behaviours, or experiences to those I meet online

0.70 

Amount  
Aa:   I often discuss my feelings about myself with those I meet online. 0.80 
Ac:   I usually communicate about myself for fairly long periods at a time with those I 
meet online 

0.77 

RAd: I do not often communicate about myself with those I meet online 0.80 
RAe:   I don’t express my personal beliefs and opinions to those I meet online very often 0.57 
Positive Valence  
E12:  I usually disclose only positive things about myself with those I meet online 0.84 
E13:  On the whole, my disclosures about myself to those I meet online are more positive 
than negative 

0.67 

Intent  
E14:   When I express my personal feelings with those I meet online, I am always aware 
of what I am doing and saying. 

0.82 

E15:  When I reveal my feelings about myself to those I meet online, I consciously intend 
to do so 

0.78 

RealMe  
RM1: Do you think you reveal more about yourself through SNTs than to real-life (non-
Net) friends? 

0.78 

RM2: Are there things your online friends know about you that you cannot share with 
real-life (non-Net) friends? 

0.46 

RM3:  Do you express more of yourself online than you do offline? 0.73 
RM4:  Would your family and friends be surprised if they read your email or newsgroup 
postings? 

0.44 
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Personality: I see myself as someone who… Factor Loadings 
Extroverted  
Ea: is communicative. talkative 0.86 
Eb: is outgoing, social 0.90 
Ec: is reserved 0.60 
Neurotic  
Na: worries a lot 0.86 
Nb: gets nervous easily 0.79 
Nc: is relaxed, handles stress well 0.75 
Conscientious  
Cona: does a thorough job 0.84 
Conc: does things effectively and efficiently 0.83 
Agreeableness  
RConb: tends to be lazy 0.50 
AgreeA: is sometimes somewhat rude to others 0.86 
AgreeC: is considerate and kind to others 0.74 
Openness to Experience  
OtoEa: is original, comes up with ideas 0.72 
OtoEb: values artistic experiences 0.84 
OtoEc: has an active imagination 0.86 

Table 5.13: Factor Loadings for Personality 

The factors proposed by Costa et al (1992) largely suited the extracted factors except for one 

(Conb) which loaded more on agreeableness and thus was encapsulated into that factor.  

 

The tables below summarise the final factor structure of EFA. 

Construct Factor Manifest Variables 
Social 
Competence 

Initiation SC1: Start a conversation with someone you did not know very well? 
SC2: Introduce yourself for the first time to someone? 
SC3: Start a new friendship? 
SC4: Call someone whom you wanted to get to know better? 
SC5: Ask someone to get together and do something? 

 Supportiveness  SC6: Listen carefully to someone who told you about a problem he or she is 
experiencing? 
SC7: Comfort someone who is feeling down? 
SC8: Help others cope with an unpleasant experience? 
SC9: Help someone when he or she asked you? 
SC10: Help someone to feel at ease? 

 Self-Disclosure SC11: Express your feelings to someone else? 
SC12: Tell others about things you are ashamed of? 
SC13: Tell someone that he or she is attractive or charming? 
SC14: Tell someone that you liked him or her? 
SC15: Show your sensitive side to others? 

 Assertiveness SC16. Stand up for your rights when someone wronged you? 
SC17. Stand up for yourself when someone made a fool of you? 
SC18. Stand up for yourself when someone accused you of something you 
did not do? 
SC19. Stand up for someone else who was made a fool of? 
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Table 5.14: Social Competence Factor Structure after EFA 

Construct Factors Manifest Variables 

Relationships Interdependence Ia: depend on each other 
Ib:  influence each other’s feelings toward the issues you’re dealing with 
Ic:  have influence on each other’s thoughts 

 Depth Da:  tell each other exactly how you feel 
Db:  confide in each other about almost anything 
Dc:  share intimate or personal things about yourselves 

 Code Change CCa:  develop the ability to ‘read between the lines’ of each other’s 
messages to figure out what is really on each other’s mind 
CCb:  develop private signals that communicate in ways outsiders would 
not understand 
CCc:  develop special nicknames that you just use with each other 

 Commitment Ca:  This relationship is very important to me 
Cb:  I would make a great effort to maintain my relationship with this 
person 
NCa: We have introduced each other to members of each other’s circle of 
friends and family 

 Familiarity RNCb: This person and I do not know any of the same people 
RCc: I do not expect this relationship to last very long 
Ub: I do not know this person very well 

  Table 5.15: Relationship Factor Structure after EFA 

Construct Factors Manifest Variables 

Self-Express Honesty Ha:  I am always honest in my self-disclosures to those I meet online. 
Hb:   My statements about my feelings, emotions, and experiences to those I 
meet online are always accurate self-perceptions. 
Hc:   The things I reveal about myself to those I meet online are always 
accurate reflections of who I really am. 
RHd:  I am not always honest in my self-disclosures with those I meet 
online 
He:   I always feel completely sincere when I reveal my own feelings and 
experiences to those I meet online. 
RHf:   I do not always feel completely sincere when I reveal my own 
feelings, emotions, behaviours, or experiences to those I meet online 

 Amount Aa:   I often discuss my feelings about myself with those I meet online. 
Ac:   I usually communicate about myself for fairly long periods at a time 
with those I meet online 
Ad: I do not often communicate about myself with those I meet online 
Ae:   I don’t express my personal beliefs and opinions to those I meet online 
very often 

 Positive 
Valence 

PVb:  I usually disclose only positive things about myself with those I meet 
online 
PVc:  On the whole, my disclosures about myself to those I meet online are 
more positive than negative 

 Intent Intenta:   When I express my personal feelings with those I meet online, I 
am always aware of what I am doing and saying. 
Intentb:  When I reveal my feelings about myself to those I meet online, I 
consciously intend to do so 

 Real Me RMa: Do you think you reveal more about yourself through SNTs than to 
real-life (non-Net) friends 
RMb: Are there things your online friends know about you that you cannot 
share with real life (non-Net) friends? 
RMc: Do you express more of yourself online than you do offline? 
RMd: Would your family and friends be surprised if they read your email or 
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newsgroup postings 

Table 5.16: Self-Express Factor Structure after EFA 

Construct Factors Manifest Variables 

Personality Extroverted Ea: is communicative. talkative 
Eb: is outgoing, social 
Ec: is reserved 

 Neurotic Na: worries a lot 
Nb: gets nervous easily 
Nc: is relaxed, handles stress well 

 Conscientious Cona: does a thorough job 
Conc: does things effectively and efficiently 

 Agreeableness AgreeA: is sometimes somewhat rude to others 
Conb: tends to be lazy 
AgreeC: is considerate and kind to others 

 Openness to 
Experience 

OtoEa: is original, comes up with ideas 
OtoEb: values artistic experiences 
OtoEc: has an active imagination 

Table 5.17: Personality Factor Structure after EFA 

5.5 Data Analysis: Confirmatory Factor Analysis  

In the previous step the Exploratory Factor Analysis the factor structure of the constructs 

underlying the survey were explored, in this step, the Confirmatory Factor Analysis (CFA) 

the extracted factor structure is confirmed. Two CFA’s were carried out using AMOS; the 

first CFA allowed us to purify the measurement model constructed as a result of the EFA and 

the second one to validate the purified model. CFA models may be usefully employed in an 

exploratory context to further refine the results derived from EFAs, because CFAs provide 

tests of parameter estimates and global model fit. These tests enable investigators to identify 

items that are weakly related to their estimated factors and remove those items from 

subsequent analyses, which results in a shorter, more pure measurement instrument (Neilands 

and Choi, 2002).  

(Schumacker and Lomax, 2004) indicate a five-step process for conducting a confirmatory 

factor analysis which we have adapted to include construct validity and composite reliability. 

The modified 5 step process is as follows: 

1) model specification 

2) model identification and estimation 

3) model testing,  
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4) model modification 

5) model validity.  

Before evaluating the overall fit of the model, the data were screened for outliers, missing 

data, and multivariate normality in SPSS. Most of these assumptions were addressed in 

Section 5.4. 

5.5.1 Assumptions 

Multivariate normality was assessed by examining the skewness and kurtosis values for each 

construct as well as the Shapiro-Wilk test. The values for skewness and kurtosis for within 

the acceptable range demonstrating normality (see Appendix B2). The Shapiro-Wilk test also 

showed a non-significant p-value indicating normality. In addition, histograms of the 

constructs were eyeballed to confirm normality. 

5.5.2 Model Specification 

The results of the EFA suggested a model with 14 second order constructs which together 

represented the three first order constructs Relationship, Express and Social Competence. 

This conceptual model was designed using the latest version of AMOS (see Figure 5.10). 

5.5.3 Model Identification and Estimation 

Pieces and parameters were reviewed. The investigator anticipated there would be more 

pieces of information than parameters to estimate, therefore providing an over-identified 

model. Blunch (2008) specify that a confirmatory factor model is considered identified if (1) 

every factor has at least two indicators (2) no manifest variable is indicator for more than one 

factor (3) the error terms are not correlated (4) the covariance matrix for the latent variables 

does not contain zeros. These assumptions were met for the model derived from the EFA (in 

Figure 5.3) therefore this model is considered identified. 

It is important to determine the identification status of a hypothesised model by checking the 

number of degrees of freedom associated with the model (Byrne, 2001). From the parameter 

summary in AMOS output, the sample covariance matrix comprises a total of 1225 pieces of 

information. Of the 196 parameters in the hypothesised model, only 113 parameters were free 

to be estimated; the remaining 83 parameters were fixed in the model. The present 
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hypothesised model was over-identified with 1112 (1225 - 113) degrees of freedom. As the 

sample size of the present study is sufficiently large (>200), it is believed that the 

hypothesised model will converge and produce reliable results (Hair et al., 2010).  

 

 

Figure 5.10: Measurement Model after EFA 
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5.5.4 Model Testing 

While there remains many ways to assess the fit of  model through various fit indices 

(Hooper, Coughlan and Mullen, 2008), Kline (2005) recommends the use of the Chi-square 

test, the RMSEA, the CFI and the SRMR. Although the model chi square has many problems 

associated with it, it is still considered vital to report this statistic, along with degrees of 

freedom and the associated p-value (Kline, 2005). Thus along with the above mentioned 

indices, the 2 / df ratio which overcomes the impact of sample size on the Model Chi-

Square statistic (Wheaton, 1977) will also be reported.  An acceptable model fit is expressed 

in a 2 / df ratio of <3.0 (Tabachnick and Fidell, 2007), RMSEA < .08 = reasonable fit, and 

RMSEA ≥ .08 = poor fit (Hu and Bentler, 1999), a CFI value of >0.90 and a SRMR value of 

<0.05 (Byrne, 2001) though values as high as 0.08 are considered acceptable for the SRMR 

(Hu and Bentler, 1999).  

Once CFA was completed the initial model did not have a particularly good fit. The overall 

fit of this model was poor on an absolute basis 2282 p< 0.001; descriptive model fit 

statistics also indicated poor fit: a 2 / df ratio of 2.2, RMSEA = .08, CFI = .80 and SRMR = 

.08. In order to improve the fit of the model, there are certain modifications that can be made 

to the model which are discussed in the next section. 

5.5.5 Model Modifications 

Three useful diagnostics that can be utilised to attain satisfactory global fit are standardised 

residuals, modification indices and standardised regression weights. 

A particularly high standardised residual for the covariance between two variables tells us 

that the relationship between those variables is not well accounted for by the model. 

Residuals should be less than 2.5 ideally, and definitely less than 4.0 (Hair et al., 2010). 

Based on this recommendation items associated with a standardised residual greater than 4.0 

were dropped.  

Firstly, standardised residuals for the data set were examined to identify potential model 

modification. The standardised residuals between RAe/RHd and RAe/RHf were found to be 

at 5.818 and 5.6965 respectively, which exceeded recommended cut-off value of 4.0. 

Subsequently, item RAe was dropped due to high residual. There were several standardised 
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residuals that though fell below 4.0 exceeded 2.5, these were examined in more detail and 

considered for deletion. The high residual existed between RHd/RCc (3.204), RHd/RUb 

(3.169) and RHd/RAd (4.101), indicated that RHd could be a candidate for elimination in 

order to improve the model fit. Finally RUd, PVc and PVb demonstrated similar high 

residuals in combination with other variables and thus became a candidate for deletion. 

However, in deleting these variables the latent factor Familiarity was left with one variable 

RCc, and the latent factor Positive Valence with no variables which made the model under 

identified (Blunch, 2008). Therefore the latent factors Familiarity and Positive Valence were 

dropped from the model as well. Other variables Ha, RHf and NCa were also deleted due to 

similar reasons. 

A high value of the modification index (MI) for a relationship between a factor and a 

variable, where that relationship does not feature in the model, may suggest that inclusion of 

this relationship might be expected to improve the fit of the model. This is indicated by a high 

value for the parameter change statistic. Typically, a MI value of approximately 4 or greater 

indicates that the model fit could be improved significantly by estimating the corresponding 

path (Hair et al., 2010).  As a result of examining the modification indices, a number of 

covariances were added between the error terms of the same factor (Hair et al., 2010).   

The last method for improving model fit is to examine the Standardised regression weights or 

indicator variable regression weights. By convention, the indicator variables should have 

standardised regression weights of 0.70 or higher on the latent variable they represent. All the 

factor loadings except three had a loading estimate higher than the 0.50 threshold. RAd -> 

Amount had a lower loading and thus was eliminated from the model. In addition, the factors 

RealMe and Intent indicated lower loadings than the threshold and were also eliminated.  

After the modifications were made, the measurement model was slightly smaller and  while 

the overall fit of this model was still reasonably poor on an absolute basis 1105 p < 0.001 

the descriptive model fit statistics indicated an improvement in fit resulting in reasonable 

indices: a 2 / df ratio of 2.0, RMSEA = 0.07, CFI = 0.90 and SRMR =0 .06. 
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Figure 5.11: Measurement model after CFA 

 

A limitation of the ‘EFA followed by CFA’ model-building approach outlined in the 

preceding paragraphs is that repeated examination of the data under different model scenarios 

can lead to sample-specific solutions that may not generalize to new samples (Chesney, 

Neilands, Chambers, Taylor and Folkman, 2006). To safeguard against this possibility, the 

final model from the previous paragraph is fit to the second sample of the USA data (N=201). 

Results from this analysis indicated a similar model fit: the exact test of model fit was 

rejected, χ2= 2149, p < 0.0001, while the descriptive model fit statistics indicated a 

reasonable fit ( 2 / df ratio of 2.9, CFI = 0.85, RMSEA = 0.08, SRMR = 0.05).  While the 
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CFI indice fit represents a lower than expected value as recommended by Bryne (2001), 

Bollen (1990), recommends that a value that indicates progress (i.e. previous model fit 

indicated CFI = 0.8, while final model fit indicated CFI = 0.90) should be acceptable. 

Fit Indices Desirable 
Range 

Model #1  
After EFA 

Model #2 
Elimination of 
Standardized 

Residuals 

Model #3 
Inclusion of 
Modification 

Indices 

Model #4 
Final Model 

(Standardized 
Regression 
Weights) 

2 / df ratio  < 3 2.2 1.9 1.9 2.0 
CFI > 0.90 0.80 0.88 0.89 0.90 
SRMR < 0.08 0.08 0.07 0.06 0.06 
RMSEA < 0.08 0.07 0.07 0.06 0.07 

Table 5.18: Progression of Model Modifications 

5.5.6 Model Validity 

The construct validity and composite reliability of the model was also assessed.  Construct 

validity is is the extent to which a set of measured items actually reflect the theoretical latent 

construct they are designed to measure. Composite reliability is important indicator of the 

internal consistency of the scales analysed. 

Construct validity is made up of four components, face, convergent, discriminant and 

nomological validity. 

Face Validity: the extent to which the content of the items is consistent with the construct 

definition. In general, face validity cannot be assessed numerically because it is a subjective 

measure judged by researchers (Saraph, Benson and Schroeder, 1989, Zhang, 2000). 

However, content validity can be ensured if items underlying the constructs of an instrument 

are derived from an extensive review of relevant literature and empirical evidence (Zhang, 

2000, Hair et al., 2010). Therefore, the content validity of survey instrument in this study was 

assumed with the use of established measurement items tested in the prior EFA.  

Convergent Validity: the extent to which indicators of a specific construct “converge” or 

share a high proportion of variance in common (Hair et al., 2010).   To assess this construct 

loadings and average variance extracted (AVE) was examined. Standardized loadings 

estimates should be 0.50 or higher, and ideally 0.70 or higher. AVE should be 0.50 or greater 

to suggest adequate convergent validity. 
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The AVE was greater than 0.50 for all constructs. In addition, the construct reliability was 

between 0.60 and 0.90 indicating internal consistency, that is, the measures are all 

consistently representing something.   

 AVE CR 

Social Competence 0.678 0.893 

Relationship 0.695 0.900 

Express 0.511 0.676 

Table 5.19: Average Variance Extracted and Construct Reliability 

Discriminant Validity: the extent to which a construct is truly distinct from other constructs 

(i.e., unidimensional). A correlation of 0.85 or larger in absolute value indicates poor 

discriminant validity. If the correlation is less than this threshold, this indicates the measured 

variables have more in common with the construct they are associated with than they do with 

the other constructs. This is the case for the constructs in this model. 

 Express Social Competence Relationship 

Express 0.776     

Social Competence 0.717 0.845   

Relationship 0.728 0.838 0.842 

Table 5.20: Discriminant Validity 

Nomological Validity: This is tested by examining whether the correlations between the 

constructs in the measurement model make sense.   The construct correlations are used to 

assess this. The correlation between Express and Relationship is positive and significant 

indicating nomological validity. 

Composite Reliability: The internal consistency of each construct is further evaluated by 

assessing the composite reliability. In this study, the composite reliabilities of all latent 

constructs are calculated using the formula proposed by Fornell and Larcker (1981) 	

	
	 	 	

	 	 	 	 	 	 	
 

As shown in Table 5.21, the values of composite reliability for all latent constructs ranged 

from 0.73 to 0.92, are well above the desirable value of 0.60 recommended by Bagozzi and 

Yi (1988). In this regard, the reliability of all the latent variables is further supported by the 

composite reliability coefficients of above 0.60. 
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Latent 
Construct 

Item Standardized 
Factor Loading 

Squared Factor 
Loading 

(Indicator 
Reliability) 

Error Variance 
(1 – Indicator 

Reliability) 

Composite 
Reliability 

 

Initiation 
 
 

SC1a 
SC1b 
SC1c 
SC1d 
SC1e 

0.84 
0.95 
0.82 
0.61 
0.69 

0.72 
0.90 
0.67 
0.38 
0.48 

0.28 
0.10 
0.33 
0.62 
0.52 

0.89 

 Total 3.92  1.85  
Supportiveness SC2e 

SC2d 
SC2c 
SC2b 
SC2a 

0.87 
0.83 
0.86 
0.81 
0.81 

0.76 
0.69 
0.76 
0.66 
0.66 

0.24 
0.31 
0.24 
0.34 
0.34 

0.92 

 Total 4.20  1.47  
Self-Disclosure SC3e 

SC3d 
SC3c 
SC3b 
SC3a 

0.77 
0.76 
0.82 
0.63 
0.80 

0.61 
0.59 
0.67 
0.41 
0.64 

0.39 
0.41 
0.33 
0.59 
0.36 

0.87 

 Total 3.80  2.08  
Assertiveness SC4d 

SC4c 
SC4b 
SC4a 

0.84 
0.85 
0.89 
0.90 

0.71 
0.72 
0.79 
0.82 

0.29 
0.28 
0.21 
0.18 

0.92 

 Total 3.49  0.95  
Honesty Hb 

Hc 
He 

0.89 
0.89 
0.68 

0.79 
0.80 
0.47 

0.21 
0.20 
0.53 

0.87 

 Total 2.47  0.93  
Amount Aa 

Ac 
0.78 
0.73 

0.62 
0.54 

0.38 
0.46 

0.73 

 Total 1.52  0.84  
Interdependence Ia 

Ib 
Ic 

0.77 
0.93 
0.90 

0.60 
0.87 
0.82 

0.40 
0.13 
0.18 

0.90 

 Total 2.61  0.71  
Depth Da 

Db 
Dc 

0.89 
0.83 
0.83 

0.80 
0.69 
0.70 

0.20 
0.31 
0.30 

0.89 

 Total 2.56  0.81  
Code Change CCa 

CCb 
CCc 

0.79 
0.90 
0.78 

0.63 
0.82 
0.62 

0.37 
0.18 
0.38 

0.87 

 Total 2.48  0.93  
Commitment Ca 

Cb 
0.87 
0.90 

0.77 
0.82 

0.23 
0.18 

0.88 

 Total 1.78  0.41  

Table 5.21: Composite Reliability for each Construct 
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The next section explores the use of Structural Equation Modelling and Path Analysis to test 

the hypotheses proposed earlier in this chapter. 

5.6 Data Analysis: Structural Equation Modelling 

Structural Equation Modelling (SEM) was used to test the hypotheses proposed earlier in the 

chapter by testing the causal relationships between the constructs. These causal relationships 

were evaluated by standardised path coefficients.  These assumptions must be met in order to 

carry out SEM (Tabachnick and Fidell, 2007) 

1) correct specification of the model 

2) multivariate normality  

3) independence of exogenous variables  

4) sufficiently large sample size 

5) no missing data. 

5.6.1 Model Specification  

According to both Kline (2005) and Schumacker and Lomax (2004), model specification is 

the most difficult part of SEM. The author must have sound reasoning for inclusion of 

specific variables and the specification of the model paths. Therefore, structural models must 

be informed by previous research and based upon a solid understanding of the issues 

surrounding the criterion variable. The model being tested here is grounded in current 

research and extends the model constructed and purified using EFA and CFA.  

The fit of this model is based on the entire USA sample (N = 402). Although the absolute fit 

is once again poor: 1559 p< 0.001 the descriptive model fit statistics indicate a reasonable 

fit: a 2 / df ratio of 2.9, RMSEA = .06, CFI = .92 and SRMR = 0.05. 

The path coefficients between the main constructs are also presented in the model. Both 

unstandardised and standardized path coefficients are presented, with unstandardised 

coefficients in parentheses. All path coefficients were statistically significant (p < 0.05). 
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Table 5.22: Structural Model 

 

5.6.2 Normality 

SEM programs assume that dependent and moderating variables (so-called endogenous or 

downstream variables in SEM parlance) are continuously distributed, with normally 

distributed residuals. In fact, residuals from a SEM analysis are not only expected to be 

univariate normally distributed, their joint distribution is expected to be joint multivariate 

normal (JMVN) as well.  

The skewness and kurtosis values of the constructs do not appear to indicate significant 

problems in this dataset as indicated in Section 5.5.1. 
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5.6.3  Independence 

The presence of multicollinearity is examined through the correlation matrices of the 

constructs used in this study. Following Tabachnick and Fidell (2007), the scores of 

correlation matrix is assessed, where if the r-value between each pair of variables in the 

correlation matrix exceeds 0.90 there is indication that multicollinearity is present. Referring 

to the table below (Table 5.23) the highest value of correlation was 0.74 (the pair of Initiation 

and Self-Disclosure) which was less than 0.90. Consequently, there is evidence against the 

presence of multicollinearity in this study. 

 Construct  I S SD A Int D CC C Am H 

I 1                   

S 0.67** 1                 

SD 0.74** 0.65** 1               

A 0.61** 0.67** 0.63** 1             

Int 0.59** 0.63** 0.60** 0.58** 1           

D 0.60** 0.66** 0.70** 0.56** 0.71** 1         

CC 0.56** 0.61** 0.64** 0.59** 0.72** 0.75** 1       

C 0.46** 0.53** 0.50** 0.48** 0.56** 0.60** 0.53** 1     

Am -0.11* -0.10* -0.11* -0.09 -0.15** -0.09 -0.14** -0.16** 1   

H 0.46** 0.43** 0.48** 0.39** 0.42** 0.45** 0.39** 0.59** -0.15** 1 

**. Correlation is significant at the 0.01 level (2-tailed). 

I = Initiation S = Supportiveness SD = Self-Disclosure A = Amount Int = Interdependence D = Depth CC 
= Code Change C = Commitment Am= Amount H = Honesty 

Table 5.23: Correlation Matrix for Constructs 

5.6.4 Sample Size 

Large sample size is important for any SEM analysis (Kline, 2005, Schumacker and Lomax, 

2004). (Schumacker and Lomax, 2004) and (Kline, 2005) suggest that an appropriate number 

of cases per predictor in a standard ordinary least squares multiple regression analysis is 15. 

Since SEM is closely related to multiple regression in some respects, 15 cases per measured 

variable in SEM is not unreasonable. In addition, (Loehlin, 1992) concludes that for this class 

of model with two to four factors, the investigator should plan on collecting at least 100 

cases, with 200 cases being optimal. As this model has four factors and a sample size of 400, 

this assumption was met adequately. 
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5.6.5 Missing Data 

If the proportion of cases with missing data is small, say five per cent or less, listwise 

deletion may be acceptable (Roth, 1994). Otherwise, some missing data experts like (Little, 

2004) recommend using a maximum likelihood estimation method for analysis, a method that 

makes use of all available data points. AMOS features maximum likelihood estimation in the 

presence of missing data. However, there was no missing data in this dataset so this was not 

an issue. 

The next two sections present the use of SEM to analyse and address the two main 

hypotheses underlying this survey. 

5.6.6 Hypothesis 1: SNT Use and Social Competence 

Hypothesis 1  
H1: The higher the use of SNT the higher the social 
competence of a digital native 

 

H1a: The ability to form relationships through SNT 
leads to higher Social Competence in digital natives 
H1b: The ability to express oneself through SNT leads 
to higher Social competence in digital natives 

Table 5.24: Hypothesis 1: SNT use and Social Competence 

In order to examine the relationship between constructs, The standardised regression weights 

are used, since they allow the researcher to compare directly the relative effect of each 

independent variable on the dependent variable (Hair et al., 2010). 

The hypothesis of H1a was supported based on a significance level of p-value (<.001) with 

standardised path estimate β-value = 0.98. The relationship between relationship building in 

SNTs and social competence is positive. In other words, this result indicates that relationship 

building using SNTs would positively influence the social competence of digital natives.  

The hypothesis of H1b was supported based on a significance level of p-value (<.001) with 

standardised path estimate β-value = 0.17. The relationship between self-expression in SNTs 

and social competence is positive. In other words, this result indicates that expressing oneself 

through SNTs would positively influence the social competence of digital natives.  

The next two hypotheses to be tested were the moderating effects of gender and personality 

type on the relationships described above. These were tested through multi-group moderation 

which is described in the next section. 
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5.6.7 Hypothesis 2: Moderating Impact of Personality 

Hypothesis 2  
H2: The effect of SNT on Social Competence is 
moderated by Personality 

 
 

H2a: The relationship between the ability to form 
relationships through SNT and Social Competence 
will vary depending on a digital native’s personality  
H2b: The relationship between the ability to express 
oneself through SNT and Social Competence will vary 
depending on a digital native’s personality 

Table 5.25: Hypothesis 2: Moderating impact of Personality 

Hypothesis 2 was tested through multi-group moderator analysis in AMOS. To test for 

Personality Type, the first step was to split the dataset into High and Low groups for each 

personality type as recommended by (Aiken and West, 1991). More specifically, a tertile split 

on the data was conducted, and retained all of the observations that fell one standard 

deviation above the mean and one standard deviation below the mean for each of the five 

personality variables. A chi-square test was then conducted to evaluate whether or not 

different levels of the personality type moderated the relationships defined in Hypothesis 1. 

Following this, Path Analysis was done with the moderating personality types to assess the 

differences between high and low scoring participants of each personality type. 

The first step was to test the chi-square difference to assess whether or not the measurement 

model was the same across the groups (High / Low for each personality type). To this end, an 

unconstrained and constrained model was tested for high and low scoring participants for 

each personality type. In the unconstrained model, paths for both groups were freely 

estimated (factor loadings remained constrained as equal across both groups by default) and 

in the unconstrained model, paths were specified as equal across groups to test if significant 

differences existed in model fit based on whether the participant scored high or low on a 

particular personality type. A chi-square difference test was then applied to see if the 

difference between the two was significant (p-val < 0.1). 

Personality Type  
(High-Low) 

Chi-square difference Degrees of Freedom P-value Significant Paths (*) 

Extroverted  12.207 2 0.002 E -> SC 
Neurotic 22.921 2 0.000 E -> SC  

R -> SC 
Agreeable 82.671 2 0.000 R -> SC 

E-> SC 
Openness to Experience Not Significant
Conscientiousness Not Significant 
* E = Self-Express, R = Relationship, SC = Social Competence

Table 5.26: Chi-Square difference for Personality Type 
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The results of the chi-square test reveal that there is a moderating effect of personality types 

extroverted, neurotic and agreeableness on the association between self-express and 

relationship building and social competence. The next step is to estimate a series of models to 

identify the specific paths that differ significantly across the two groups (Cunningham, 

Holmes-Smith and Coote, 2006).  

In order to examine the moderating effect of each personality, SEM analysis was conducted 

twice for each of the three personality types identified above – once with high levels of each 

personality type and once with low levels of the variable. Table 5.27 also reports the fit 

statistics for the baseline and moderated models indicating that all the models fit the data 

well.  

Fit Indices Desirable 
Range 

Baseline 
Model 

Extraversion Agreeableness Neurotic 

2 / df ratio  < 3 2.9 2.1 2.2 2.2 
CFI > 0.90 0.92 0.85 0.88 0.87 
SRMR < 0.08 0.05 0.05 0.06 0.05 
RMSEA < 0.08 0.06 0.06 0.06 0.06 

Table 5.27: Fit Statistics for baseline and moderator models 

To assess these moderating effects, the significance of the differences in individual parameter 

estimates was compared for high and low levels of each personality variable: critical ratios 

(CR) larger than 1.96 indicate a significant difference among the paths. These are now 

discussed for each of the three variables defined as having a moderating effect – extroversion, 

neurotic and agreeableness. 

5.6.7.1 Extraversion 

Path High -
Extroverted 
Estimate 

Low -
Extroverted 
Estimate 

CR 

Express - > Social 
Competence 

0.75 0.60 2.3 

Relationship -> 
Social 
Competence 

0.21 -0.18 6.3 

Table 5.28: Individual Parameter Estimates and Critical Ratios for Extraverts 

The path analysis revealed that digital natives scoring high in extraversion had a strong 

positive relationship with between both self-expression and relationship building and social 

competence. This relationship was not significant for those scoring low on this personality 
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trait scale. In other words, digital natives who are highly extroverted have a strong 

moderating effect between both self-expression and relationship building in SNTs (SNTs) 

and their social competence. 

5.6.7.2 Agreeableness 

Path High Agreeable -
Estimate 

Low Agreeable - 
Estimate 

CR 

Express - > Social 
Competence 

.473 -.004 2.6 

Relationship -> 
Social 
Competence 

.408 .983 2.7 

Table 5.29: Individual Parameter Estimates and Critical Ratios for Agreeableness 

The path analysis revealed that digital natives both those scoring high and low on 

agreeableness expressed a strong positive relationship between relationship building in SNTs 

and social competence. However, this relationship was significantly stronger for those lower 

in agreeableness.  In other words digital natives, who are less agreeable in personality, have 

a stronger moderating effect between their use of SNTs for building relationships and their 

social competence. For digital natives scoring high on agreeableness, there was a strong 

positive relationship between self-expression and social competence, while this relationship 

was not significant for those lower on the agreeableness scale.  Therefore, digital natives who 

were identified as being highly agreeable had a moderating effect between self-expression 

using SNTs and social competence.   

5.6.7.3 Neurotic 

Path High –Neurotic  
Estimate 

Low -Neurotic 
Estimate 

CR 

Express - > Social 
Competence 

.056 .715 2.7 

Relationship -> 
Social 
Competence 

.925 .200 2.2 

Table 5.30: Individual Parameter Estimates and Critical Ratios for Neurotic 

The path analysis revealed that digital natives scoring low in neuroticism expressed a strong 

positive relationship between self-expression and social competence. This relationship was 

not significant for digital natives scoring high in this personality trait. In other words, less 

neurotic digital natives had a strong moderating effect between self-expression in SNTs and 
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their social competence. Conversely, digital natives scoring high on neuroticism expressed a 

strong relationship between relationship building and social competence, while those scoring 

low in this personality trait did not have a significant relationship to this association.  

Therefore, highly neurotic digital natives have a strong moderating effect between 

relationship building using SNTs and social competence.  

HIGH 
 

SELF EXPRESS RELATIONSHIP 

Extroverted Significant Significant 
Agreeable Significant Significant 
Neurotic Not Significant Significant 

LOW 
 

SELF EXPRESS RELATIONSHIP 

Extroverted Not Significant Not Significant 
Agreeable Not Significant Significant 
Neurotic Significant Significant 

Table 5.31: Moderating Effects of Different Levels of Personality Types 

5.6.8 Hypothesis 3: Moderating impact of Gender 

Hypothesis 3  
H3: The effect of SNT on Social Competence is 
moderated by Gender 

 
 

H3a: The relationship between the ability to form 
relationships through SNT and Social Competence in 
digital natives  
H3b: The relationship between the ability to express 
oneself through SNT and Social Competence will vary 
depending on the gender of the digital native 

Table 5.32: Hypothesis 3: Moderating Impact of Gender 

To test for moderating effects of gender an unconstrained and constrained model was tested 

for male and female participants using the grouping option of sex of digital natives. In the 

unconstrained model, paths for both males and females were freely estimated (factor loadings 

remained constrained as equal across both groups by default) and in the unconstrained model, 

paths were specified as equal across groups to test if significant differences existed in model 

fit based on sex of digital native. A chi-square difference test was then applied to see if the 

difference between the two was significant. The test revealed that the difference was not 

significant (p > 0.1) indicating that the measurement model does apply across groups and 

does display measurement invariance. In other words Hypothesis 3 was not supported. The 

direct paths from the independent variables self-express and relationship building to the 

dependent variable social competence does not differ for males and females.  
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  Chi-square df p-val 

Overall Model       

Unconstrained 2557.135 980  

Fully constrained 2566.31 988  

Number of groups  2  

Difference 9.175 8 0.328 

  Table 5.33: Chi-Square Difference for Gender  

As a result of this analysis it can be inferred that there is support for Hypothesis 2 and 

Hypothesis 3 is not supported. That is, the personality traits of a digital native can moderate 

the relationship between their use of SNTs to build relationships and to express themselves 

and their social competence. Meanwhile, the results of this survey did not support the 

hypothesis that gender moderates the aforementioned relationships. The implications of these 

findings are discussed in the next chapter. 

5.7 Summary 

This chapter described the explanatory phase of this research in depth. The primary objective 

of this phase was to explore the relationship between the use of ubiquitous spaces and the 

impact this use has on digital native well-being. A survey instrument was constructed to 

enable this exploration. Numerous hypotheses were stated to dissect this relationship which 

led to a specification of survey objectives. These survey objectives informed the design of the 

survey in terms of structure and selection of questions. The survey was administered to 

digital natives in New Zealand and the USA.  

The first step in the assessment of the resultant data was to conduct an EFA to condense the 

variables into composite dimensions and identify the underlying factor structure. The next 

step was to evaluate the identified factor structure through CFA. The dimensions identified 

via EFA and confirmed via CFA enabled the conduction of SEM and path analysis to test the 

hypotheses and address the survey objectives. The key findings of the SEM revealed that 

three personality types (Extroverted, Agreeableness and Neuroticism) moderated the 

relationship between use of SNTs and social competence. The findings also revealed that 

gender did not moderate this relationship. 
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Together chapters 4 and 5 have presented the key findings of the two main phases of this 

research. The next chapter will integrate these findings and couch them in existing literature 

revealing implications and contributions for future research. 
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6  Discussion 

6.1 Introduction 

The preceding two chapters provided a description and interpretation of the two main phases 

of this research. This chapter aims to integrate the results from the two chapters with existing 

academic research. The chapter also presents a summary of artefacts that arose during the 

process of the research. 

Digital native well-being in ubiquitous spaces remains a largely underexplored area of 

research and thus has lent itself to an evolving research methodology made up of two main 

parts, exploratory followed by explanatory. The primary purpose of the first part of the 

research was to explore the different elements and interactions within this research space. 

Some of the questions addressed by this phase were: Who are digital natives (Section 6.1)? 

How Digital Native well-being is defined (Section 6.2)? What are Ubiquitous Spaces? What 

are Digital Natives doing in Ubiquitous Spaces (Section 6.3)? What are some of the problems 

and issues that Digital Natives are facing in Ubiquitous Spaces? The second part of this 

research focussed on explaining how digital native interactions and engagement with 

ubiquitous spaces, shape their development and ultimately their well-being. Some of the 

questions addressed by this phase were: How does daily use of Ubiquitous Spaces impact 

their longer term development (Section 6.4.1)? What aspects of development/well-being are 

shaped by Digital Native use of Ubiquitous Spaces (Section 6.4.2)? What influences or 

factors mediate this impact (Section 6.4.3)? How can these impacts be mitigated or leveraged 

to enhance digital native well-being (Section 6.5)?  

6.2 Exploration of Digital Native Well-being and Development in Ubiquitous 

Spaces 

This section provides a synthesis of the key findings in terms of concepts, models and 

frameworks that resulted from the first phase of the research. This section contains a detailed 

discussion of each of the key concepts discussed in this research space; digital natives, well-

being, development and ubiquitous spaces. 
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6.2.1 Digital Natives 

The term Digital Natives remains an object of some debate (Helsper and Eynon, 2009, Shah, 

2012). The traditional concept of a digital native denotes a generation that has grown up and 

been socialised in a technologically advanced society (Prensky, 2001a). Bennett et al (2008) 

and Bayne and Ross (2007) remain sceptical about the definition of a whole generation as 

digital natives. They assert that this definition is akin to moral panic in academia and merely 

a marketing term aimed at the education sector. These authors further conclude that the term 

Digital Natives has no empirical basis (Bennett et al., 2008). However, the findings from this 

research distinctly echo Palfrey and Gasser’s (2010) assertion that while the term may be 

awkward, it resonates deeply with parents and educators. A number of teachers interviewed 

in this research repeatedly referred to their students as “digital natives” and being part of a 

“digital generation”, an assignation that denotes certain characteristics especially in their 

relationship to ubiquitous spaces. As one interviewee put it, “Our students by their continued 

exposure to ubiquitous technologies are wired to work in a certain way and you get certain 

characteristics coming through with that.” While Prensky (2001a)’s original definition of the 

term refers to people who are approaching 30 now, this thesis has been careful about referring 

to a younger segment of the digital native population, i.e. those between 12 and 18. 

Therefore, while academics debate the validity of the term ‘digital native’, the educators 

interviewed in this research firmly believe that the group of adolescents going through their 

schools at present are a distinct generation. From their perspective, Digital Natives have 

grown up in a world where technology has always been present. One teacher said “they don’t 

know Web 1 or if they did they didn’t make any connection there and so they didn’t 

necessarily go through that whole consumption phase which we did”. As such, the teachers 

believe that there are distinct differences in how technologies are used by, and have an impact 

on digital natives as opposed to their own generation.  

6.2.2 Digital Native Well-being and Development 

While the well-being of digital natives remains largely undefined (Vodanovich et al., 2010), 

the concept of adolescent or youth well-being has been well documented (see Section 2.3 for 

a detailed description). Both governmental and non-governmental organisations, such as 

those highlighted in Table 6.1, have specific definitions in mind for the well-being of young 

people.  
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Table 6.1: Well-being indicators by Governmental and Non-Governmental Agencies 

Despite the extensive interest in youth well-being (Ben-Arieh, 2005), a unified understanding 

of well-being remains elusive (Hanafin and Brooks, 2005). Additionally, Prensky (2001a) 

and Tapscott (1997) assert that Digital natives face the complex well-being issues of 

adolescence in a different way to their digital immigrant and offline counterparts and 

therefore perhaps digital native well-being needs to be considered separate to youth well-

being. While some definitions emphasise slightly different aspects, nearly all definitions 

highlight the importance of safety, education and relationships (peer and family). This 

motivated one of the key questions of this research which was what is a coherent definition of 

Digital Native well-being?  

 

The first part of the exploratory phase, examined this question in detail.  The exploratory 

phase was composed of a series of interviews with teachers, and surveys and focus groups 

with students. Four3 schools were selected to be part of this research, from which eight 

teachers were interviewed, 127 students completed a survey and 30 students took part in two 

focus groups. In the interviews teachers reflected on what they thought contributed to digital 

native well-being from both their own perspective and the student’s perspective. The survey 

and focus groups on the other hand asked students what their own definition of well-being 

was and how much emphasis they placed on various elements of the definitions mentioned in 

Table 6.1. 

                                                            
3 The four schools include one Singaporean school. The results from the analysis suggested no difference in use 
between Singaporean and NZ digital natives. For this reason the results are treated homogeneously. For more 
information please refer to Appendix E. 

Organisation Well-being indicators 

Ministry of Youth Development (NZ) Happiness, Relationships, Health, Education, 
Employment, Economics, Leisure, Safety, Citizenship 

Action for Child and Youth Aotearoa (NZ) Good health, Education, Safety and Economic well-
being 

United Nations Child Fund (International) (UN, 2007) Material well-being, Health and Safety, Education, 
Peer and Family relationships, Behaviours and Risks, 
and young people’s own subjective sense of well-
being 

Child and Youth Well-being Index (USA) (Land, 
2010)  

Family Economic, Social Relationships ,Health, Safe-
Risky behaviours, Education, Community 
engagement, Emotional / Spiritual 
 

UK National Survey of Youth Well-being (UK) (Rees, 
Pople and Goswami, 2010)  

Family, Friends, Health,  Appearance, Time use, The 
future, Home, Money and possessions, School, 
Amount of choice 
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for digital natives to be an individual and whose voice was listened to, as important indicators 

to their feeling of well-being. They also recognised a dichotomy between their own youth and 

digital native’s perspectives on this subject. Digital natives “want to be a little bit more 

involved in the decision making processes which, when I look back on my childhood that was 

never an option let alone discussion point”.  A recent study by Twenge (2007) defines the 

need for individuality as a particular trait of digital natives. She also notes that the increased 

focus on individuality and an over-emphasis on self-esteem has led to an increase in 

narcissism (Twenge, 2007). As one principal noted, this narcissistic behaviour has made it 

increasingly harder for teachers and parents alike to support digital native well-being as they 

navigate through adolescence.  

From this part of the exploratory phase it was ascertained that a coherent definition of digital 

native well-being includes education, safety and being well supported by friends and family. 

What has changed from the traditional concept of youth well-being is the environment within 

which this well-being is occurring for digital natives (Twenge, 2007, McKenna and Bargh, 

2000, Ybarra and Mitchell, 2004). A particular emphasis on the importance of relationships 

(from a digital native perspective) and expressing one’s individuality (from an adult’s 

perspective) as key issues concerning digital native well-being was also found.  

6.2.3 Digital Natives and Ubiquitous Spaces 

The research conducted within this thesis is clearly delineated in the figure below (Figure 

6.2). Contemporary research in the Psychological domain has been dominated by the personal 

use of ubiquitous spaces by digital natives. Educational research has a focus on the use of 

ubiquitous spaces by digital natives in the context of schools. The Information Systems 

domain is beginning to shift their focus of research to incorporating digital native use of 

ubiquitous spaces in the office. This research on the other hand has been focussed on 

interweaving these research silos and begins to enable an understanding of the personal use of 

ubiquitous spaces by digital natives in the home and other contexts such as school and the 

impact that it is having on their well-being and development. 
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collaborative activity was creating a social networking group (33%) and publishing web 

pages (31%). These results were echoed in a recent publication by the PEW Internet Research 

group in the USA (Zickuhr, 2012) which emphasised informational, community and 

collaborative activities of digital natives. 

The results of the exploratory survey revealed that students (~ 76%) from all schools 

regardless of gender spent the majority of their time within ubiquitous spaces on Social 

Networking Sites like Twitter and Facebook. This finding was perhaps not surprising as it 

echoed the results of a recent survey by Lenhart and colleagues (2010) which found that 65% 

of  American youth between the ages of 12 and 17 used or were part of an online social 

network. While previous studies have emphasised aspects of ubiquitous spaces that aid 

anonymity (McKenna and Bargh, 2000), digital natives seek to utilise these spaces for other 

purposes as well. They utilise social networking sites to express themselves and expand their 

existing social ties. While, social networks usually request that users construct accurate 

representations of themselves Marwick (2005) and Donath and Boyd (2004) point out these 

sites provide an opportunity to stretch the truth a little bit as part of an on-going effort to 

project the “right” version of themselves to the world. One of the teachers reaffirmed this 

outlook “that’s why I think things like Facebook and Bebo are so popular because your page 

is you. This is the skin that I choose to put on, this is the music that I listen to, these are the 

YouTube clips that I watch, and you know this is who I am”. Furthermore, Social networking 

sites are utilised to sustain existing offline relationship or to support offline connections as 

opposed to meeting new people necessarily (Ellison et al., 2007). The teachers interviewed 

and the students in the focus group assented that a digital natives usual use of ubiquitous 

spaces is an “extension of their offline lives”, where typically they are connecting with 

individuals they already know.  

This part of the research revealed three key aspects for our research moving forward. One of 

the key uses of ubiquitous spaces by digital natives is social networking sites, they use these 

sites primarily for connecting with and maintaining their offline social networks and they also 

use these sites to express their identity or image to the world. The next section examines how 

the use of ubiquitous spaces for these purposes interacts with the well-being of digital 

natives. In the following section social networking technologies and ubiquitous spaces are 

referred to interchangeably. 
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6.2.4 Digital Native Well-being and Development in Ubiquitous Spaces 

One of the teachers interviewed acknowledged that the environment that digital native well-

being is taking place is different to their own generations. “at least in my time you could go 

home and home was a sanctuary.  What’s changed for modern teenagers is that milieu of 

good things and bad things; it finds its way into your nights…your time of safety and 

protection.” 

Therefore while digital natives may be confronting the same issues that have been 

encountered by many generations in the past, they are confronting them in a whole new 

environment. As this teacher highlights, there is no “downtime”, the pervasive and 

ubiquitous nature of technology in the modern world (Wellman and Haythornthwaite, 2002) 

means that there is nowhere and no time for the youth of today, to take some space for 

themselves. Another teacher considered the very different world that today’s young people 

live in that impacts on what well-being means to them. She talked about the immediate things 

that are important to a teenager today are so different to teenagers growing up in the shadow 

of the world wars for example. These kind of environmental differences have had a huge 

impact on the way that digital natives experience well-being in contrast to prior generations 

(Tapscott, 1997). 

In addition, the majority of teachers suggested that the level of change heralded by the 

ubiquitous nature of technologies just cannot compete with the biological development of a 

young person. They pointed out that digital natives are not physically, mentally, morally or 

ethically developed to a point where they can understand the consequences of what they are 

able to do in a ubiquitous technological environment. A principle of one school pointed out 

that “They haven’t made that neural click that says, oh, here are the consequences, whereas a 

lot of your older people can…there’s a major cognitive step that goes into evaluation, 

reflection and higher level thinking”. Neurological researchers suggest that adolescent brains 

are not yet equipped to anticipate consequences, control impulses and make decisions which 

mediate their actions (Casey, Giedd and Thomas, 2000, Rubia, Smith, Woolley, Nosarti, 

Heyman, Taylor and Brammer, 2006). Consequently the multiple sensory inputs proffered by 

ubiquitous spaces are demanding on the cognitive resources of a digital native making it hard 

for them to engage in thoughtful decision-making (Andersen, 2002, Berson, 2003). 
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In general there have been two ways to think about the impact on well-being and 

development of digital natives, positive and negative. This was reflected in the findings of the 

research. While the first part of the exploratory survey drew attention to the positive uses of 

ubiquitous spaces, the interviews and focus groups expressed concern about the negative 

impacts of these spaces such as cyber bullying. This is now discussed in more detail. 

6.2.4.1 Positive Impact 

In order to gain a deeper understanding of the impact of ubiquitous spaces on digital native 

well-being it was useful ask what issues they considered most important to their well-being. 

And subsequently, the role that stakeholders (e.g. parents and teachers) in their lives can play 

in supporting them in confronting these issues. Students and teachers interviewed were 

largely in agreement on the issues faced by digital natives. Relationships (between family and 

peers/friends) were overwhelmingly rated as the most important issue by all students, while 

approximately 30% of students also rated school-related issues, financial issues and violence 

and conflict issues as important. This finding was reflected in a study done by Brown and 

Larson (2009) which asserted that as digital natives move through adolescence and puberty 

the need to gain independence from parents and form connections with their peer group gains 

more importance. However, despite the increased reliance on peer relationships, Laible, Carlo 

& Raffaeli (2000) note that parent and family relationships also influence positive well-being 

of young people. In addition, most issues were rated similarly by both males and females 

with one notable exception; addiction (alcohol, drugs, smoking) was an important issue for 

53.3% of males but only 24% of females. A study by Copeland and Hass (1995) echoed this 

finding, they found that females were more likely to be engaged in building social 

relationships whereas males tended to seek out stress reduction activities or diversions.  

While Gould et al (2002) found that the Internet came a close third for help-seeking, preceded 

by family and peers as a source of support, the exploratory study results from the present 

research found that the Internet was just as important as family and friends as a source of 

support. The anonymity and accessibility of the Internet allays young people’s concern with 

seeking help regarding these issues, especially given their fears of confidentiality and need 

for autonomy (Gould et al., 2002, Skinner et al., 2003). Moreover, ubiquitous spaces can 

become an important portal for seeking information on questions that are personal, sensitive 

or embarrassing (Suzuki and Calzo, 2004). As one of the teachers pointed out “they’re 
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looking for information… that opposes what they believe in, then it’s almost sort of a neutral 

information source.  

6.2.4.2 Negative Impact 

An interesting concept which was discussed by both teachers and students in the focus group 

was the concept of governance. In the focus group the students unanimously agreed that 

cyber-bullying was a major issue in their peer group. The principal of one school suggested 

that the problem lay in the anonymity granted by ubiquitous spaces, while another principal 

focussed on the level of indifference expressed by some of the parents “some parents have 

said, ‘Oh but that’s how girls communicate nowadays,’ and I’m saying, ‘No, that’s how you 

let them communicate”. While historically, bullying has been seen as a normal part of 

childhood (Limber and Small, 2003), the newer form of cyber bullying takes on a more 

menacing quality perhaps because of its anonymous nature and as some research has shown 

the non-verbal and psychological bullying afforded by ubiquitous spaces may have more 

negative long term affects (Reid, Monsen and Rivers, 2004). Campbell (2005) suggests that 

while many of the interventions that work for face-to-face bullying may also work for cyber 

bullying, the ubiquitous nature of cyber bullying makes governance in these spaces more 

difficult. One aspect highlighted by a teacher was what happens when bullying occurs outside 

school hours? The responsibility in these instances become “impossible to police”.  

This has meant that the joint role of parents, teachers and educators in terms of governance of 

these technologies is important. As the principal of one school recognised, there is no point in 

putting up a wall to the access of these technologies in schools and homes as the reality is that 

digital natives live in a world that “has Wi-Fi and twitter and 24 hour connectivity”. 

Therefore while the digital natives may consider themselves as experts of a ubiquitous 

technological world they have grown up, “We know how to use the Internet – stop babying 

us” the reality is that they need a level of support and guidance to guide them through this 

world. “it’s not about discouraging the use of it but making sure that they know what to 

do...because you can’t tell a teenager what not to do but you can arm them”. 

The results above prompted the proposal of the following model (Figure 6.2) which looks 

closer at what aspects of ubiquitous spaces (in addition to Information, Community and 

Collaboration) can contribute to Digital Native well-being. 
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their lives. However, the majority of the teachers agreed with Lenhart et al (2010)’s view, 

that the use of the ubiquitous spaces did not differ according to socioeconomic background, 

instead it was more about the access to these spaces. “Do they have their own computer as 

opposed to the family computer in a corner in the dining room, do they have broadband or a 

dial up is there a computer at all or do they go to the library or a public space to use the 

Internet”. Unfortunately, due to difficulties in gaining access to a range of socioeconomic 

schools this aspect could not be further explored, but remains an interesting area of study for 

future research. 

A few of the teachers alluded to the idea that the experience of ubiquitous spaces is unique to 

each digital native “It depends on their personality...it depends largely on the individual and 

how they react to situations and then on the receiving end of it, what that experience is”.  

One teacher used the example of cyber bullying to illuminate that the same scenario could 

happen to two different students and they would react differently “based on their 

personality”. The idea that personality influences how digital natives interact with ubiquitous 

spaces in present academia focusses on two main streams of thought, Internet addiction and 

motivation of use. Researchers have found that certain personality traits are more likely to be 

addicted to the use of the Internet and certain aspects of the Internet (Ko et al., 2006, van der 

Aa, Overbeek, Engels, Scholte, Meerkerk and Van den Eijnden, 2009, Song, Larose, Eastin 

and Lin, 2004).  

There is also a stream of literature that focuses on motivation to use the Internet in certain 

ways (Wolfradt and Doll, 2001, Gross, 2004) based on one of the big five personality traits 

(Costa and McCrae, 1992). While there has been some preliminary research on the link 

between personality traits and relationship building (Bonebrake, 2002) and expressing 

oneself (Amichai-Hamburger, Wainapel and Fox, 2002, Valkenburg and Peter, 2008) in 

ubiquitous spaces, there remains a paucity of research in this area. The majority of research in 

this area focusses on linking personality type to a specific use of ubiquitous spaces. The focus 

of Bonebrake’s (2002) research was on undergraduate students not on school age individuals. 

Amichai-Hamburger et al (2002) employed a useful instrument for determining the ability for 

people to express the “Real Me” in ubiquitous spaces according to personality traits.  

This instrument was extended in the present research and applied to a younger population, 

whereas the original research targeted hi-tech workers between the ages of 20 and 32 

(Amichai-Hamburger et al., 2002). Lastly, while Valkenburg and Peter (2008) proposed some 
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useful concepts pertaining to adolescent use of ubiquitous spaces to express themselves and 

establish a coherent identity, there main mediator effect was the use of online communication 

to communicate with a wide variety of people and not personality type. The gap that 

presented itself was an exploration of how digital natives use of and impact of ubiquitous 

spaces on their social competence is moderated by personality. One exception to the above 

research was a study done by Schriffin and colleagues (2010) who suggested that some 

characteristics of the Internet user may effect on how Internet use impacts on their well-

being. The present research extends on this by looking at all personality types (not just 

extraversion/introversion used by the aforementioned study) and by examining a digital 

native population in contrast to the older population used by (Schiffrin et al., 2010). 

Gender differences in the use and effect of ubiquitous spaces has been widely explored (Teo 

and Lim, 2000, Boldero and Fallon, 1995, Gross, 2004) and it has generally been accepted by 

literature and teachers interviewed that “women are more social creatures and they are more 

interconnected… they’re probably going to have more friends and she's going to be more 

connected to more people than a boys Facebook page”.  Similarly, Rainie (2003) found that 

adolescent males tended to be more interested in entertainment while females were more 

interested in the relational aspects offered by ubiquitous spaces. These findings were 

reflected in the results of the survey carried out in the exploratory survey where males 

indicated a much higher entertainment use of the Internet than their female counterparts. 

Likewise, males indicated that entertainment sites like YouTube and iTunes to be more 

important to them than females. The present research investigated whether or not there was a 

gender difference in the use of ubiquitous spaces and impact on social competence. 

The present research endeavoured to explore this gap in research. The resulting model Figure 

6.9, which was adapted from (Silver, 1990) illustrates that these moderating factors can either 

be amplified or attenuated in ubiquitous spaces which in turn would enhance or degrade 

particular meso level processes mentioned above. The enhancement or degradation of these 

processes can result in positive or negative well-being and development.  
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Trait Low Score High Score 
Extraversion indifferent, quiet, reserved, serious, 

withdrawn
energetic, fun-loving, 
sociable, talkative 

Neuroticism calm, relaxed, secure, stable emotional, insecure, 
worrying 

Agreeableness manipulative, selfish, suspicious, 
 

cooperative, friendly helpful, 
trusting 

Conscientiousness careless, lazy, negligent, unreliable 
dutiful, hard- 
 

working, 
methodical, organised 

Openness to Experience conventional, down-to-earth, 
practical

broad-minded, creative, 
nonconformist 

Table 6.3: Big Five Personality Traits (Chen and Caropreso, 2004) 

The first finding suggests that the extroverted rather than introverted personality trait 

moderates the association between expressing yourself and social competence. This finding 

was consistent with existing literature which has found that extroverted individuals may be 

more comfortable within themselves and express themselves similarly online and offline 

while introverted individuals may feel more comfortable expressing themselves online rather 

than offline (McKenna et al., 2002, Amichai-Hamburger, 2002). The survey results reflected 

this; where the association between expressing yourself and social competence was not 

moderated by individuals who scored lower on the extraversion scale (i.e. introverts) rather 

than those who scored higher on the extraversion scale (i.e. extraverts). 

The second finding suggests that the extroverted rather than introverted personality trait 

moderates the association between relationship and social competence. While extraverted 

individuals tend to have higher self-esteem in general and also a well-established network of 

friends online as well as offline (Zywica and Danowski, 2008), it was expected that 

introverted individuals may leverage the opportunities offered by ubiquitous spaces to 

enhance their social competence thereby supporting the social compensation thesis (Peter et 

al., 2005). Perhaps an explanation for this confounding result can be found in the non-

anonymous nature of SNTs themselves. Introverts may find the anonymous aspects of other 

ubiquitous spaces more appealing than their extroverted counterparts for building 

relationships where they are less bound by social norms and communication restraints 

(Bonebrake, 2002). 

The next finding suggests that neuroticism moderates the association between relationship 

and social competence. Given that neuroticism has been related to loneliness and a need to 

seek support and company (Correa et al., 2010) it was unsurprising that there was support for 
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this finding. (Mantovani, 2001) suggests that this style of posting information augments 

support for psychologically vulnerable individuals such as those on this personality scale. 

Moreover, this finding was in line with (McCroskey, Heisel and Richmond, 2001) who found 

that neurotic individuals experience communication apprehension which may be allayed in 

an online setting and thus use SNTs as an alternative for face-to-face relationship building 

(Stritzke, Nguyen and Durkin, 2004).  

Neuroticism also moderated the association between expressing yourself and social 

competence but only by those who scored low on the neurotic scale. This finding was echoed 

by Ehrenburg et al (2008) who found that individuals who score high on the neurotic trait 

prefer the use of instant messaging aspects of social networking sites over face to face 

interaction. They suggested this was because the former allows them to contemplate and 

compose their responses, hence making it easier for neurotic individuals to communicate in a 

ubiquitous space. Furthermore, Amichai-Hamburger et al (2002) found that neurotic 

individuals were able locate their “Real Me”, i.e. express themselves more easily in an online 

context rather than their non-neurotic counterpart which means that being neurotic moderates 

the impact of self-expression on social competence.  

The third finding suggests that Agreeableness moderates the association between expressing 

yourself and social competence but only for those who scored high on this scale. That is, 

more agreeable digital natives tend to moderate the impact of expressing themselves on their 

social competence. Our findings also suggested that Agreeableness moderated the association 

between relationship and social competence. High levels of agreeableness is associated with 

pro-social motivations, empathy, and helping behavior, which in an online environment 

means that people with this trait are more likely to have positive relations to others and has 

been shown to foster peer acceptance and friendships with their peers. Alternatively, those on 

the lower end of the agreeable scale have significant difficulty forming relationships in an 

offline environment which is reflected in their online relationships within SNTs (Butt and 

Phillips, 2008) and thus the impact that this has on their social competence. There has been 

little research done on the link between the trait Agreeableness and SNTs and this could be an 

area for future research.  

6.3.4.3 Hypothesis 3: Moderating impact of Gender 

Hypothesis 3 examined the influence of gender on the associations identified in H1 (Figure 

6.13). 
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ubiquitous spaces gives the not-as-social males a chance to build relationships so as to 

improve their social competence. In addition, a survey by Subramanyam and Lin (2007) 

found that males tend to be more lonely than females, which may be another reason that this 

moderation effect was stronger for them. 

Furthermore, the results suggested no gender moderation effect between self-expression and 

impact on social competence. While this research is not in line with some research (Schouten 

et al., 2007) that suggests that online self-expression is more beneficial for females, it does 

highlight the overall narrowing gender gap in use and impact of ubiquitous spaces as 

suggested by (Bimber, 2000, Subrahmanyam et al., 2001). These sometimes confounding 

results clearly demonstrate the need for future research in this area. 

6.4 Research Framework: Concepts, Models and Hypotheses 

The contribution of these results and this thesis as a whole are encapsulated below in Figure 

6.14. The Dimension model, the ICC model and the conceptual framework resulting from the 

exploratory phase, together lay the foundation for understanding the key concepts that can be 

examined in order to understand the complex relationship between digital native use of 

Ubiquitous Spaces and the impact on their well-being and development. The Carpet and 

Process models introduce the concept that there may be a cumulative effect of the daily use of 

Ubiquitous Spaces’s on the well-being and development of digital natives. The 

Amplify/Attenuate model builds on this concept by exploring the possibility that inherent 

traits of the digital native may influence this cumulative effect. Finally, the hypotheses 

investigate two of these inherent traits, personality and gender. 
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6.4.1 Concepts 

The Dimension model provides an illustration of where this research and thesis fit in the 

wider context of the Information Systems discipline in terms of context, activity, user and 

systems.  The ICC model (Figure 4.2) begins with an exploration of the key elements of 

digital native engagement in ubiquitous spaces. This model encapsulates three key concepts, 

the first, is examining the three reasons that digital natives may be engaging with ubiquitous 

spaces, information seeking, community building or collaboration. The second concept drills 

down on the first by highlighting that in addition to the above, digital natives are also aware 

of the content available in Ubiquitous Spaces, the quality of the content and the level of 

interactivity present on USs. The Conceptual framework summarises the key areas that could 

be examined in more detail in order to understand the process of digital native engagement in 

ubiquitous spaces, in terms of motivations for choosing specific types of web spaces and the 

web spaces that are actually chosen and the impact that this engagement has on their well-

being and development. 

6.4.2 Carpet Model and M3 Model 

Previous research has emphasised the relationships between personality type and Internet 

activity (Correa et al., 2010, Amichai-Hamburger and Vinitzky, 2010) and the impact of 

different Internet activities on well-being (Desjarlais and Willoughby, 2010, Schiffrin et al., 

2010, Valkenburg and Peter, 2009). However the Carpet Model (Figure 5.1) and M3 Model 

(Figure 5.2) reveal that the combination of these two research streams has a more cumulative 

impact on the well-being of digital natives. These models assert that it is the combination of 

daily activities that has an impact on longer term developmental processes of a digital native. 

For example specific features of SNTs may collectively enable relationship building and self-

expression which in turn contributes to the social and emotional development of the digital 

native. 

6.4.3 Amplify / Attenuate Model 

There have been numerous empirical studies that indicate that adolescents who spend 

excessive time on the social networking technologies experience greater declines in their 

social and psychological well-being and become depressive (Kim, LaRose and Peng, 2009) 

and have lower levels of self-esteem and psychological symptoms of maladjustments (Berndt, 
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2002).  However, this discourse overlooks the idea that the Internet and other ubiquitous 

spaces do not have a uniform impact on individuals (Figure 5.4). The positive impact of using 

social networking technologies for self-expression and relationship building on social 

competence has been well researched (Lee, 2009, Tian, 2013, Kalpidou et al., 2011, Morgan, 

2010). What is missing from the existing literature, and the gap that this research fulfils, is an 

exploration of some of the inherent traits of a digital native which may moderate this 

relationship. While, there has been studies conducted on the differing usage of the Internet 

according to personality (Correa et al., 2010, Ehrenberg et al., 2008) and gender (Muscanell 

and Guadagno, 2011, Pujazon-Zazik and Park, 2010), there are no studies on the moderating 

influence of these factors on the relationship between SNT use and well-being. That is, as the 

results of this thesis reveal the impact of self-expression and relationship building through 

SNTs on social competence will differentiate based on the personality type of the digital 

native. Surprisingly, the results also revealed that this impact does not differ based on gender 

of the digital native.  

6.4.4 Hypotheses 

The underlying hypotheses (Figure 5.8) and the results of the survey reveal the heart of the 

thesis which confirm, extend and challenge the existing research in the area of digital native 

use of ubiquitous spaces and the impact this has on their well-being and development. 

Hypothesis 1 confirms existing research regarding the strong relationship between SNT use 

and social competence, Hypothesis 2 extends current research on differential use of 

ubiquitous spaces according to personality type and Hypothesis 3 challenges existing 

research on gender differences in the use of social networking technologies.  

6.5 Summary 

This chapter has couched the findings of this research with existing academic research and 

discussed the implications of any similarities and differences found between the two. It has 

also presented the research artefacts proposed in the process of research and drawn them 

together in a research framework. This research framework could provide the foundation for 

future for future research. The next chapter presents a conclusion to the thesis as a whole. 
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7 Conclusion 

“One of the things society in general has done a really, really bad job of, is deliver a 

fantastically powerful set of tools without any direction on how those tools could be used, 

should be used” (Interviewee, Head of IT at a NZ School). 

Digital natives have been born into a world where ubiquitous technologies are the norm and 

offer up an enormous range of opportunities. However, the fast paced nature of these 

technologies has not come with a coherent understanding, exploration or explanation of the 

impact that these can have on digital native well-being and development.  

This chapter presents an overview of the thesis and the resultant key findings proposed by 

this research which are concepts, models, frameworks and a survey instrument. Following on 

from this, key solutions to the research problems and the key concepts, constructs and 

features of the research artefacts are presented. Research contributions and their relevance to 

various stakeholders and domains are presented in Section 7.2, dissemination and evaluation 

of the artefacts is presented in Section 7.3 and limitations of the research are presented in 

Section 7.4. Finally, in Section 7.5, several directions into which this research and its 

artefacts can be extended are postulated. 

7.1 Overview of Research 

The research carried out in this thesis was based around understanding and exploring the 

impact of ubiquitous spaces for digital native’s well-being and development. Adolescence, as 

a period of time in a person’s life, can be overwhelming especially in terms of the 

developmental tasks that they are facing in all aspects of their lives. Physical, emotional, 

social and cognitive changes during adolescence may be confusing and navigating the 

transition from childhood to adulthood can be daunting. Adolescents growing up in the 

present time have variously been classed as the Net Generation, Generation Z and Digital 

Natives. Digital natives are growing up in a world surrounded by technology in all aspects of 

their lives. What this means is that they are simultaneously learning basic social and technical 

skills they need to fully participate in contemporary society and navigating complex social 

and technical worlds that participation in a technologically ubiquitous space requires.  

While there has been significant interest in digital native well-being and development by 

academics, policymakers, advocates, parents, teachers and youth themselves, the resulting 
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research has concluded in silos of research streams. This thesis combines elements from 

diverse perspectives and domains and proposes a set of artefacts that explores and explains 

how digital native well-being and development can be understood in the context of 

ubiquitous spaces. 

The research process consisted of two key phases, the exploratory and the explanatory. The 

exploratory phase began with an exploration of what is meant by digital native well-being 

and development, before moving on to explaining the range of factors that can influence the 

impact of ubiquitous spaces on digital native well-being and development. As part of the 

exploration process, this research proposed concepts, models and frameworks (Section 4.3) 

which illustrate the modalities of interaction that digital natives can undertake in a ubiquitous 

environment and the elements and mechanisms that contribute to their well-being within this 

environment (Figure 4.2). In particular the process models (Figure 5.1 and Figure 5.3) explore 

the explicit relationship between use of technology by digital natives and their well-being and 

development. In the next part of the process, the influences that impacts the well-being and 

development of digital natives in a ubiquitous space were identified (Figure 5.4). The survey 

instrument constructed and validated in Chapter 5 explored three main hypotheses; H1: How 

the use of SNTs for building Relationships and Self-Expression affects Social Competence, 

H2: How the personality type of digital natives moderates this relationship and H3: How 

gender moderates this relationship. This artefact combined elements from the digital native, 

well-being and developmental and Information Systems domains. EFA, CFA and SEM 

techniques were then used to analyze the validity of these hypotheses. The results from the 

survey enabled the validation and refinement of the concepts, models and frameworks 

proposed in the process of research. The results of the exploratory and explanatory phases 

may enable the creation of effective ubiquitous spaces so that the well-being and 

development of digital natives can be understood and enhanced.  

The research artefacts were iteratively disseminated and evaluated throughout the research 

process by relevant stakeholders.  Senior academics, domain experts, governmental agencies 

such as the Ministry of Youth Development, teachers and digital natives themselves have 

evaluated the resulting artefacts and provided useful feedback for ensuring generalizability of 

the artefacts. 

The proposed concepts, models, frameworks and survey instrument address key research 

problems and fulfil the research objectives as illustrated in Table 7.1: 
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Research Problem  
(Section 1.3) 

Research Objectives 
(Section 1.5) 

Research Process Research Artefacts 

A coherent definition of 
well-being and 
development of digital 
natives 

Explore and identify the 
different elements of digital 
native well-being and 
development in ubiquitous 
spaces 

Exploratory Phase:  
Observation 
Theory Building 
 
Peer reviewed 
eCase conference 2009 
NACCQ conference 2009 
ISR Journal 2010 
(Appendix C1) 
Human IT 2011  
(Appendix C2) 

Figure 4.2: Visual 
Representation of Digital 
natives Interactions in Web 
Spaces  
Figure 4.3: An Approach to 
Understanding Digital 
Native Well-being and 
Development in Ubiquitous 
Spaces 

Overarching concepts, 
models and frameworks 
that explore the 
understanding of digital 
native well-being and 
development in ubiquitous 
spaces 

Explore and identify the 
different elements of digital 
native well-being and 
development in ubiquitous 
spaces  
 
Propose concepts, models 
and frameworks in order to 
understand how the well-
being and development of 
digital natives can be 
supported in ubiquitous 
spaces. 
 

Exploratory Phase:  
Exploratory Research 
 
 
 
 
Explanatory Phase: 
Observation 
Theory Building 
 

Figure 5.1: Carpet Model 
Figure 5.2: The M3 Model 
Figure 5.3: Carpet Model 
and M3 Model combined 
Figure 5.4: 
Amplify/Attenuate Model 

Exploration of the impact 
of ubiquitous spaces on 
digital natives and in 
particular digital native 
well-being and 
development 

Explore and explain the 
relationship between 
engagement with ubiquitous 
spaces and impact on digital 
native well-being and 
develop 
 
 
 
 
 
Disseminate and evaluate 
the proposed concepts, 
models, frameworks and 
survey instrument. 

Explanatory Phase: 
Observation 
Theory Building 
Explanatory Research 
 
 
 
 
 
 
 
Explanatory Phase: 
Explanatory Research 
 
Explanatory Phase: 
Discussion 
 

Figure 5.5: Hypothesis 1 
Figure 5.6: Hypothesis 2 
Figure 5.7: Hypothesis  
Appendix B:1: Survey 
Instrument 
Figure 5.10: Measurement 
Model after EFA 
Figure 5.11: Measurement 
model after CFA 
Figure 6.14:  

Table 7.1: Research Problems, Objectives, Phases and Artefacts 

7.2 Contributions  

The research presented in this thesis endeavored to address a research lacuna in the 

Information Systems domain that has received little attention so far, digital native well-being 

and development in ubiquitous spaces. The current study has implications for individuals, 

such as practitioners and researchers as well as agencies, such as the numerous governmental 



Conclusion   

213 
 

departments and the NGO’s who are interested in the enhancement of digital native well-

being and development in ubiquitous spaces. Most importantly this research will have 

implications for the stakeholders involved in the well-being and development of digital 

natives, such as the digital natives themselves, their parents and teachers. 

7.2.1 Key research contributions 

There were five key research contributions as a result of the presented research. These 

contributions are outlined briefly in this section. The key research contributions can better be 

understood in the context of specific contributions to stakeholders affected by this area of 

research which is discussed in the following sections. 

 A definition and discussion of the diverse dimensions and elements of digital native 

well-being and development within ubiquitous spaces. This will be useful for the 

numerous agencies involved in the well-being of digital natives, as well as those 

stakeholders who are interested in digital native’s well-being in the context of 

ubiquitous spaces.  

 Creation of concepts, models and frameworks that will enhance the Information 

Systems literature which currently has little focus on ubiquitous spaces for digital 

natives. 

 The creation of a survey instrument that could be applied to a diverse range of 

digital natives to gain insights into how they use the Internet and what impact it has 

on them. 

 Concepts, models and frameworks that have been disseminated and evaluated by the 

results of the survey. 

 Presentations and proceedings in peer reviewed and niche conferences, book 

chapters and journals. 

The concepts, models and frameworks proposed in this research work together to identify this 

area as a key research phenomenon that was not previously identified by the Information 

Systems discipline. Together, they drill down on the understanding of the different factors 

that work together to explore and explain how digital native connectedness within ubiquitous 

spaces can impact on their well-being and development. In addition, the survey instrument 

has helped to confirm, extend and challenge existing research in this area. 
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One of the main hypotheses being tested was whether or not building relationships online and 

expressing yourself online resulted in social competence (i.e. well-being) the findings of this 

research suggested that there was a strong correlation. This confirmed the outcomes of prior 

research (Subrahmanyam and Greenfield, 2008, Davis, 2010).  

Similarly, it was found by this research that in general the personality traits of extroverted, 

agreeable and neuroticism moderated the relationship between use of SNTs and social 

competence. These three traits have been related to social media use in prior research 

(Zywica and Danowski, 2008). However, the results of this thesis extended prior research 

where it was found that introverted digital natives tended not to use SNTs to enhance their 

social competence. The confounding nature of this result may be because prior research had 

focused on the anonymity afforded by other types of Ubiquitous Spaces’s, anonymity which 

is not usually a feature of SNTs. 

The third hypothesis being tested perhaps provided the most challenge to assumed knowledge 

about young digital natives. This hypothesis tested the moderating impact of gender. A 

majority of prior research and some of the teachers interviewed during the course of the 

research had the belief that females rather than males would use SNTs for relationship 

building and identity formation. However, the results of this SEM revealed that there were no 

significant differences between these two genders. In fact, if anything the moderation effect 

for relationship building was slightly stronger for males rather than females. This may be 

because females tend to be more social both online and offline and perhaps SNTs give 

otherwise less social males an opportunity to be more social. 

The next sections outline specific contributions to IS theory, young digital natives and 

parents, disciplines, designers and developers of Ubiquitous Spaces and governmental and 

non-governmental agencies. 

7.2.2 IS Theory 

The first specific contribution to IS theory is The Dimension Model (Figure 1.1), this model 

delineates between existing IS research and potential avenues for future research in an 

otherwise under-researched area. This model has four dimensions: Users (Digital Immigrants 

versus Digital natives), systems (traditional Information systems versus Ubiquitous 

Information systems), activity (Professional versus Personal), and Context (Office versus 

home). Previous IS research has focused on digital immigrant use of traditional IS for 

professional purposes within the office context. However, there has been a paucity of 
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research in the area of digital native use of Ubiquitous Information Systems for personal 

purposes in contexts outside of the office. This research has been focused on addressing this 

research lacuna. In addition, this model may help frame a new agenda and direction for IS 

research in terms of defining a new segment of the population that we should focus on – 

digital natives. 

Another contribution to IS theory was the Amplify/Attenuate Model (Figure 5.4) which was 

an extension of Silver (1990)’s Decision Support Systems Model. The original model was 

about how Decision Support Systems can either support or degrade decision making by 

amplifying or attenuating strengths and weaknesses inherent in the decision maker. This 

thesis extended this model by using it to apply to how digital native well-being and 

development can be enhanced or degraded based on whether their inherent traits are 

amplified or degraded.  In this thesis these traits were specifically Personality and Gender 

based. The results of this thesis reflected the original use of this model in that it was found 

that specific personality types are amplified or attenuated within SNTs which in turn can 

enhance or degrade aspects of well-being and development. In future research this extended 

model could be used to study other traits of digital natives such as cultural and ethnic 

differences and socio-economic levels. 

7.2.3 Digital Natives, Teachers and Parents 

While ubiquitous spaces have brought about potential new configurations of society and the 

environment in which young digital natives find themselves, their engagement with these 

spaces also reveals a continuation of activities carried out by youth of the past.  Digital 

natives, just like their digital immigrant counterparts did in their youth, are faced with the 

complex processes of becoming independent from their parents, gaining social acceptance 

from their peers and establishing a coherent identity.  

Therefore, while the processes of transitioning to adulthood have not varied, the 

environments in which these processes are unfolding are changing dramatically. Ubiquitous 

spaces demand new strategies by digital natives to accomplish the key well-being and 

developmental tasks of adolescence. Of equal importance is the onus on academics, 

researchers and practitioners involved in ubiquitous spaces for young digital natives, to 

understand, appreciate and in turn support digital natives in making the all-important 

transition to adulthood within this new environment.  
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The research presented in this thesis attempts to provide a coherent understanding and 

exploration of digital native ubiquitous spaces and more importantly how digital native well-

being and developmental tasks are impacted by this environment. In addition, this research 

endeavours to explain how inherent characteristics of digital natives influence their 

engagement with ubiquitous spaces and impacts their well-being. Both aspects are necessary 

in order to understand and appreciate the changing landscape in which digital native well-

being is taking place. 

One of the contributions of this thesis is providing a better understanding of the term Digital 

Natives. The thesis began with borrowing a definition of who digital natives are, this 

definition was originally coined by Prensky (2001a). However throughout the process of 

research we began to understand that the blanket use of the term ‘Digital Natives’ as applying 

to everyone born after 1989 is not accurate. The population studied in this thesis was 

specifically 12 to 18 year olds. The process by which this segment of the population uses 

technology and is impacted by it is perhaps different to older digital natives (i.e. above 18 

years old) and younger digital natives (i.e. below 12 years old) simply by virtue of the 

different well-being and developmental steps that these sets of digital natives are going 

through. Therefore it makes sense to redefine Prensky (2001a)’s original definition to include 

these different generations of digital natives that now exist. An interesting future research 

avenue would be to compare these different cohorts of digital natives in terms of their use of 

ubiquitous spaces and impact on well-being and development. 

More specifically, the Carpet and M3 models (Figure 5.1 and Figure 5.2) will enable digital 

natives to recognise the longer term impact of their daily use of Social Networking 

Technologies and other Ubiquitous Spaces on their well-being and development. Often, 

digital natives have the perception that their use of individual Ubiquitous Spaces has no 

impact on their well-being and development, however these models illustrate that it is not the 

discrete uses of these spaces that can be a problem but the combination of use over a long 

period of time that can present a problem. Similarly, the Amplify/Attenuate model (Figure 

5.4) would enable digital natives to understand that particular technologies will help or hinder 

them in different ways to their peers based on inherent traits such as personality type. This 

means that a technology adopted by a peer group will not have a uniform impact on their 

well-being and development. These three models will also enable teachers and parents to be 

more sensitive to the individual requirements and needs of digital natives in their care when 

assessing the impact that they believe Ubiquitous Spaces is having on them. Moreover, these 



Conclusion   

217 
 

models will enable teachers to better incorporate technologies into the educational curriculum 

so that potential impacts are mitigated and potential opportunities enhanced.  

7.2.4 Disciplines 

Multiple disciplines are interested in understanding the nature of digital native engagement in 

ubiquitous spaces and the impact that this engagement may have on their well-being and 

development and thus may benefit from the artefacts produced by this research. Some of 

these disciplines may include Education, Psychology and Information Systems. The 

Education discipline may be interested in working out the most beneficial way to incorporate 

and leverage the ubiquity of technology into the curriculum of digital natives (Chai and Lim, 

2011, Greenhow et al., 2009). The Psychology discipline on the other hand are interested in 

the psychological impact of digital native engagement in ubiquitous spaces in terms of things 

like Internet addiction (Douglas et al., 2008) and suicide ideation (Dunlop, More and Romer, 

2011).  

The Dimension model (Figure 1.1) has ramifications for multiple disciplines in addition to 

Information Systems. This model helps multi-disciplinary academics position their research 

and the emphasis that they will follow. For example in the Information Systems discipline 

there are already numerous researchers who have begun to couch their research within this 

model. (Tilvawala et al., 2011) have a focus on digital native use of ubiquitous systems for 

professional uses. Finally, (Alarifi, 2013) is examining digital native use of traditional 

Information Systems and ubiquitous systems for professional and personal uses. The 

contribution to the Information Systems discipline is discussed in more detail in the next 

section. 

7.2.5 Designers and Developers of Ubiquitous Spaces 

This research provides insights for designers and developers of ubiquitous spaces aimed 

towards digital native well-being and development. Broadly speaking this research eludes to 

the importance that digital natives place on the use of ubiquitous spaces such as social 

networking sites to create and maintain relationships and as an outlet for expressing 

themselves. These two aspects among others may contribute to the development of positive 

social competence and in turn well-being. Designers of ubiquitous spaces need to keep these 

aspects in mind when they are developing ubiquitous spaces for the well-being of digital 
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natives. There are numerous frameworks for designing and implementing Information 

Systems for organisations (Adams and Courtney, 2004, Hevner et al., 2004, Nunamaker et 

al., 1990), frameworks for explaining the transition of digital natives from childhood to adult-

hood as well as frameworks and models that explain to some degree what digital natives are 

involved with online (Boyd and Ellison, 2008, Gross et al., 2002). This research provides a 

bridge between these disparate perspectives that can be a useful foundation from which to 

design and implement ubiquitous Information Systems for digital native well-being.  

The ICC model (Figure 4.2) may be useful here, this model illustrates that digital natives are 

looking for more than just information and a place to build a community and collaborate with 

their peers. They are also looking for quality of content and the level of interactivity present 

within ubiquitous spaces which make them more appealing to this audience. In addition, the 

question of governance becomes important so as to safeguard the well-being of the digital 

natives and enable positive development to take place. 

7.2.6 Governmental and Non-Governmental Organisations 

Governmental and NGO’s are both interested in designing and maintaining ubiquitous spaces 

that enhance the well-being and development of digital natives. Mental health and 

psychological well-being continue to be of importance to the overall well-being of young 

people in New Zealand. Suicide remains the second leading cause of death in this age group 

and New Zealand has higher rates than most other comparable countries. To this end a recent 

Youth Well-being project by researchers at the University of Auckland (Fortune, Watson, 

Robinson, Fleming, Merry and Denny, 2010) highlighted the importance of professional 

services being accessible by young people in a format understandable to them and accessible 

in a way that is familiar to them in order to safe guard their well-being. One of the first 

contributions of this research was a comparison and analysis of NZ and international youth 

websites. Based on the publication of this analysis, the Ministry of Youth Development 

approached the researcher for guidance on the development of a new website for supporting 

the well-being of young people in New Zealand. The newly created website incorporated 

many of the suggestions made by the researcher in the earlier part of this research. The Youth 

’07 report also highlighted the importance of social relationships and community 

memberships to youth well-being, these two aspects resonate in the findings of this research 

as well. 
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7.3 Dissemination and Evaluation 

The concepts, models and frameworks discussed in this chapter were iteratively refined and 

validated by publishing and presenting them in various refereed journals, edited books and 

conferences. The in-progress research artefacts were published in a number of refereed 

journals and conferences. The research artefacts have also been published as a book chapter.  

The reviewers of those journals, conferences and book accepted the initial version of the 

research artefacts for publication and presentation. The research work-in-progress was also 

presented in a number of departmental seminars of the Department of Information Systems 

and Operations Management, University of Auckland. The reviewers and conference and 

seminar participants provided useful feedback that has been incorporated throughout the 

research. 

Earlier artefacts of the research were also presented to the Ministry of Youth Development 

(MYD), who took a keen interest in the suggestions made by the critique of their Youth Web 

Space. MYD included these suggestions in the redesign of their web space. A representative 

from ACYA, a non-governmental organisation involved in Child and Youth Well-being also 

gave invaluable feedback on key artefacts which has been incorporated into the research. The 

key publications resulting from this research are encapsulated in the table below (Table 7.2). 

Journal / Book Chapter / 
Conference 

Title Authors Year 

Journal    
Human IT Youth Web Spaces: Designing 

Interfaces as if Youth Mattered 
Vodanovich, S, Rohde, 
M, Dong, J, D 
Sundaram 

2011 

Information Systems Research 'Digital Natives and Ubiquitous 
Information Systems'. Information 
Systems Research 

Vodanovich, S, 
Sundaram, D, Myers, 
M.D 

2010 

Book Chapter    
Pardede, E. (Ed) Community-
Built Databases: Research And 
Development 

Designed For Good: Community Well-
Being Oriented Online Databases For 
Youth 

Vodanovich, S, Rohde, 
M.E, Sundaram, D 

2011 

Conference    
eCase Conference, Singapore, 8 
January – 10 January 

The Exploration and Conceptualization 
of Web Spaces for Youth 

Vodanovich, S; 
Sundaram, D, 

2009 

NACCQ Conference, Napier, 10 
July – 13 July 

Youth Web Spaces: Design 
Requirements to Promote Well Being 

Vodanovich, S; 
Sundaram, D 

2009 

WikiSym Conference Wikis to Support Collaborative Web 
Spaces to Promote Youth Well-being 

Vodanovich, S; Rohde, 
M. & Sundaram, D. 

2009 

Table 7.2: Research Publications  
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7.4 Limitations of study 

Although the research accomplished its aims and objectives there were some unavoidable 

limitations in both phases of the research in regards to scope, objectives, research processes 

and artefacts. 

The results of this thesis generally refer to digital natives of the Western world, however 

some the results may still be applicable to non-Western digital native populations as well. 

While there may still a digital divide between the developing world and developed world in 

terms of Internet penetration (Chinn and Fairlie, 2010) social networking technologies are 

however closing this divide at least in the digital native population (Wikle and Comer, 2012, 

Khedo, Suntoo, Elaheebocus and Mocktoolah, 2013). In addition, the term ‘digital native’ has 

been used in quite a specific context to avoid generalizability issues of the results (see section 

2.2). The next two sections split up the limitations of research into the two phases: 

exploratory and explanatory. 

7.4.1 Exploratory Research 

The underlying research process of this research saw an evolution of perspective. The initial 

perspective was one of examining digital native well-being and development as being 

enhanced by web spaces that espoused that as their primary aim. As the research evolved the 

perspective enlarged to include web spaces such as social networking technologies that, while 

do not state well-being as an aim, have an impact on digital native well-being and 

development nonetheless. 

As such while many digital well-being web spaces were examined to understand the 

problems in the current research domain and generate valid theory, only two were chosen to 

drill down on and present an evaluation of.  This was due to space and time restrictions of a 

PhD thesis. 

The lack of research available on Digital Natives in a New Zealand and Singaporean context 

presented ample research opportunities. However, the scope had to be limited to a more 

manageable amount of activity due to time and resource restrictions.  

Numerous schools in NZ were approached to partake in this research however the three 

schools that ended up being part of the research were high decile schools. A number of lower 
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decile schools approached were simply not interested or did not have enough time to partake 

in this research. Therefore, the resulting artefacts of this phase of the research may reflect this 

limitation in scope. 

The survey instrument used in this phase of the research was designed to be more exploratory 

rather than explanatory in nature and was therefore not as statistically robust as it could have 

been. The responses to the survey were validated with interviews and focus group results to 

offset this potential limitation. 

7.4.2 Explanatory Research 

The hypotheses tested within the survey instrument were a narrow sample of what potentially 

could have been explored. That is, there were many models and frameworks developed and 

proposed throughout the process of research, however due to scope restrictions we could not 

evaluate them all. The formation of relationships and the ability to express oneself through 

SNTs are only two examples of a greater phenomenon. In order to provide a more holistic 

view of the relationship between use of SNTs and social competence it could have been 

useful to include more aspects of SNT use. 

The population in the NZ sample showed a higher percentage of male respondents to female 

respondents. Although, independent t-tests between the two groups of data revealed no 

significant differences between the two groups, the survey findings should still be scrutinised 

for their general applicability due to sample composition. 

7.5 Future Research 

This research project could provide the basis for future research in the area of Digital Native 

Well-being and Development in Ubiquitous Spaces. This area of research is relatively 

untapped in the Information Systems discipline and therefore holds a lot of potential to fully 

explore and understand this phenomenon from an Information Systems perspective.  

Future research opportunities exist in two main areas. The first area concerns expanding the 

scope of the present phases of research and the second is validating and expanding the 

resultant artefacts. 
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The present phases of research were limited in terms of the populations it tested. Future 

research could look into conducting the surveys, interviews and focus groups with students 

from more countries and a wider decile range of schools. This would enable greater insight 

into this phenomenon. 

The explanatory phase resulted in a statistical survey instrument which tested a narrow 

portion of the Amplify / Attenuate Model (Figure 5.4), namely personality and gender. Future 

research could look at expanding the present survey instrument to include more aspects of 

these models. For example it would be interesting to examine differences in SNT use and 

effect on social competence based on socio-economic status, experience, and ethnicity and / 

or generational differences. More research is needed to validate the results of this survey and 

investigations focusing on the aforementioned aspects would be useful for comparison 

analysis and generalising the findings of this research. 

The second area for expanding scope lies in building on the resultant artefacts of this 

research. The current research proposed a series conceptual models and frameworks of 

ubiquitous spaces for digital native well-being. Future research could expand on these and 

focus on the creation of design guidelines for ubiquitous spaces for the digital native well-

being. These design guidelines would be useful to Governmental, non-governmental and 

other stakeholders who are interested in designing Ubiquitous Information Systems that are 

aimed at enhancing digital native well-being. Furthermore, these design guidelines could then 

aid in the design and development of a framework for the implementation of a digital native 

well-being Ubiquitous Space.  

Another area for building on the resultant artefacts of this research would be digital natives in 

the workplace. One striking impact of digital natives using ubiquitous Information Systems 

within the workplace is that employers, instructors, parents, marketers and political leaders 

are finding it necessary to adapt to the changing social fabric due to this generation’s unique 

characteristics. The workplace values and expectations of digital natives differ from those of 

older generations. For example, they tend to have a more free-spirited approach to work. 

They have high expectations for rapid career growth, greater demands for work/life balance, 

and the need for clear and frequent performance feedback, all of which may be new to their 

managers. This has potential ramifications for organisations as well as the Information 

Systems within these organisations. Ease with computers as a business and personal tool 

places digital natives on a plane no previous generation has been. This aspect needs to be 
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explored in order to better understand how to leverage and gain the most out of this 

generation in the workplace.  

Moreover, researchers can look to the field of cognitive development to help in exploring 

further some of the conceptual models and framework put forth by this research. Educational 

technologists (Oblinger, 2003, Prensky, 2005) and neuroscientists (Johnson, 2006) agree that 

there is significant cortical reorganisation based on motor and sensory stimulation, and thus 

these new virtual environments presents researchers with many cognitive unknowns. How 

digital natives will think and act in this emerging ubiquitous virtual environment is largely 

unexplored. Although there may be some studies of digital natives and interactive 

Information Systems, there are few long-term studies of technology use of digital natives that 

use sophisticated, detailed measures of context of cognitive and perceptual processing. If the 

young brain and body are continuously connected in a world of ubiquitous spaces, the most 

important long-term changes might be cognitive (Nisbett, 2004a).  

Finally, another area of potential future research is a reexamination of the Technology 

Acceptance Model (TAM). While this model has widely been used in the Information 

Systems discipline it is perhaps not relevant to study digital natives. Its main premise is based 

around how users come to accept and use a technology. The model suggests that when users 

are presented with a new technology, a number of factors influence their decision about how 

and when they will use it (Venkatesh, Morris, Gordon and Davis, 2003). The traditional 

assumption of this type of research is that users resist new information technology and 

therefore there is a need to understand how they will best accept this technology. However, 

this notion of resisting new technology does not really apply to digital natives. Technology 

for digital natives is not something that exists outside of them, that is, for the digital 

population of today technology is the very fabric of everyday life. Digital natives are not just 

passive users of new technologies; rather, they are creators and active participants in a new 

digital media culture. More so than their digital immigrant counterparts, digital natives have 

meshed the digital world and its numerous technologies with their daily lives.  

7.6 Final Remarks 

Digital native engagement with ubiquitous spaces is a natural extension of their lives. They 

have never known a world where these spaces did not exist; as such they have a level of 

comfort within these spaces never seen before. What has been interesting to learn in the 
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process of this research is that when you start exploring the idea of well-being and 

development, you realize that the same development steps are still taking place now for youth 

as they were 20-30 years ago. For example, the development of a solid base of friends outside 

of the familiar surroundings of family and development of a coherent sense of self are two 

activities that have been recognized as common and important steps of any young person’s 

life. What is of course different between generations of the past and the generation of today is 

the context that these activities and developmental aspects are taking place in. Therefore, 

while the achievement of well-being and the developmental steps remain the same the 

environment within which these take place has changed completely.  

Therefore, it is important and valid research to explore and understand how this development 

is taking place in this new environment and whether the impact of their engagement within 

these ubiquitous spaces is positively or negatively affecting the young digital natives of 

today. In addition, it is an opportunity to recognize how we can leverage the ubiquitous 

spaces to enhance these developmental steps so as to enrich young digital natives’ well-being. 

7.7 Conclusion 

The chapter provided a broad review of the research and discussion of its findings, 

conclusions, implications for researchers and practitioners, limitations and recommendations 

for future research.  

The research presented in this thesis suggests that the rise of the digital native along with the 

growth of ubiquitous Information Systems is a phenomenon that needs to be explored in 

greater depth. Until now, most Information Systems research has tended to focus on the use, 

design and implementation of Information Systems for digital immigrants. Alternatively, this 

thesis provides an understanding, exploration and explanation of the impact that engagement 

with ubiquitous technologies can have on the well-being and development of young people 

today. Perhaps the Information Systems discipline can move forward based on the findings of 

this research and explore the interactions of digital natives and ubiquitous Information 

Systems in greater depth and lucidity. 
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Appendix A2: Participant Information Sheet 

Web Spaces for Youth Well-being 

PARTICIPANT INFORMATION SHEET (Interviewee) 

Title: Web Spaces for Youth Well-being 

Purpose: This interview will be conducted with teachers and students at 

Kristin. 

To: The interviewee 

My name is Shahper Vodanovich.  I am a PhD student at The University of 

Auckland Business School. The subject of my thesis is to explore the use of the 

Internet by Youth and how Youth Web Spaces can be more effectively 

designed to enhance youth well-being. This study is funded through a 

University of Auckland Business School Doctoral Scholarship and 

Postgraduate Research Grant. 

I would like to invite you to participate in this study by allowing me to conduct 

an interview with you. Neither grades nor academic relationships with the 

department or members of the staff will be affected if the participant does not 

wish to participate. The participation in this study is entirely voluntary. 

As part of my research I am interviewing teachers to gain their insight on 

existing youth spaces.  The information gathered from these interviews would 

inform a framework that was developed in an earlier study.   

Interviews would take about 1 hour to 1½ hours and would be conducted 

within School premises.  I would prefer to audiotape the interview but this 

would only be done with your consent and could be turned off at any time.   If 

you agree to the interview being audio taped, the audiotape will be transcribed. 

We will transcribe and send the scripts to you within three weeks of the 

interview taking place, after which you have two weeks to make any 

amendments to your interview or withdraw your interview from the project. 
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Participation in this research is voluntary and you may decline to take part 

without giving a reason.  You may withdraw any or all information supplied at 

any time up to one month after the interview without giving a reason. 

Information will be derived from the data collected in such a way that 

individuals will not be identified.  All data collected will be stored securely on 

University of Auckland premises, and will be destroyed by shredding or secure 

file erase after six years. 

The information gathered in these interviews will be published in my PhD 

Thesis.  The information may also be included in published journal articles and 

conference proceedings. Every effort will be made in these publications not to 

identify you personally. To this end, pseudonyms will be used and identifying 

details about your place of work/education will be changed or omitted.   You 

will be informed of any publications that result from this research and will be 

provided with a copy of the work if you request it. 

If you agree to participate in this research, please indicate this by filling in a 

Consent Form. Thank you very much for your time and help in making this 

study possible.   If you have any queries or wish to know more please phone 

me on the number given below or write to me at: 

Shahper Vodanovich 

Department of Information Systems and Operations Management 

The University of Auckland, Private Bag 92019, Auckland 

Email: s.vodanovich@auckland.ac.nz 

Phone: (64 9) 373 7599 extn. 83297 

Contact information for my supervisor in New Zealand, Head of Department 

and the University of Auckland Human Participants Ethics committee is 

provided below. 

My supervisor: 



Appendix A: Exploratory Phase   

258 
 

Associate Professor Dr. David Sundaram 

Department of Information Systems and Operations Management 

Private Bag 92019, Auckland, New Zealand 

Phone: +64 (9) 373-7599, ext. 85078 

Email: d.sundaram@auckland.ac.nz 

Head of ISOM Department: 

Professor Michael Myers 

Department of Information Systems and Operations Management 

Private Bag 92019, Auckland, New Zealand 

Phone: +64 (9) 373-7599, ext. 87815 

Email: m.myers @auckland.ac.nz 

For ethical concerns contact: 

The Chair, The University of Auckland Human Participants Ethics Committee, 

The University of Auckland, Office of the Vice Chancellor, Private Bag 92019, 

Auckland 1142, New Zealand  

Phone: +64 (9) 373-7599, ext. 87830 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN 

PARTICIPANTS ETHICS COMMITTEE on 11th of February for a period of 3 

years, from 11/02/2009   Reference 2008/530 
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Appendix A3: Consent Form (Student) 

 

CONSENT FORM FOR PARTICIPANT (Student) 

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF SIX 
YEARS 

Title: The Exploration and Conceptualisation of Web Spaces for Youth 

Researcher: Mrs Shahper Vodanovich 

I have been given and have understood an explanation of this research project.   

I have had an opportunity to ask questions and have had them answered.   

I understand that I may withdraw myself or any information traceable to me at 

any time up to two weeks from the date of the questionnaire without giving a 

reason. 

I agree to be surveyed for the purposes of this research. 

I understand that my grades / academic relationships will not be affected by my 

participation or non-participation in this study. 

Signed: 

Name: 

(please print clearly) 

Date: 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN 

PARTICIPANTS ETHICS COMMITTEE on 11th of February for a period of 3 

years, from 11/02/2009   Reference 2008/530 
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Appendix A4: Consent Form (Interviewee) 

 

CONSENT FORM FOR PARTICIPANT (Interviewee) 

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF SIX 
YEARS 

 

Title: Web Spaces for Youth Well-being 

Researcher: Mrs Shahper Vodanovich 

I have been given and have understood an explanation of this research project.   

I have had an opportunity to ask questions and have had them answered.   

I understand that I may withdraw myself or any information traceable to me at 

any time up to two weeks from the date of the interview without giving a 

reason. 

I agree to be interviewed for the purposes of this research. 

I   agree  /  do not agree  that the interview will be audio taped, and understand 

that, even if I do agree, I may choose to have the recorder turned off at any 

time. 

I understand that if I have agreed to be interviewed, I may amend the 

transcripts of the interview within two weeks of the transcripts being sent to 

me.  

I understand that academic relationships will not be affected by my 

participation in this study. 

Signed: 

Name: 

(please print clearly) 
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Date: 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN 

PARTICIPANTS ETHICS COMMITTEE on 11th of February for a period of 3 

years, from 11/02/2009   Reference 2008/530 
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Appendix A5: Consent Form (Principle) 

 

CONSENT FORM FOR PARTICIPANT (Principal) 

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF SIX YEARS 

Title: Web Spaces for Youth Well-being 

Researcher: Mrs Shahper Vodanovich 

I have been given and have understood an explanation of this research project.  

I have had an opportunity to ask questions and have had them answered.   

I understand that I may withdraw our school (Kristin) or any information 

traceable to our school at any time up to two weeks from the conclusion of the 

field study at Kristin.  

I agree for the relevant Heads of Department to be approached for the purposes 

of this research. 

I agree that grades will not be affected by student participation or non-

participation in this study. 

I agree that academic relationships will not be affected by teacher participation 

or non-participation in this study. 

Signed: 

Name: 

(please print clearly) 

Date: 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN 

PARTICIPANTS ETHICS COMMITTEE on 11th of February for a period of 3 

years, from 11/02/2009   Reference 2008/530 



Appendix A: Exploratory Phase   

263 
 

Appendix A6: Interview Guide 

Semi-structured Interview Guide 

 

Well-being 

1. What does youth well-being mean to you?  
2. What elements contribute to well-being? 
3. What issues and challenges are faced by youth? 

 

Youth 

4. What do youth do to address these issues and challenges? 
5. Where do youth go to find information on these issues? 
6. What are some of the social influences in a young person life? 

 
What are they doing Online? 

7. What are the most popular youth web spaces that you are aware of? 
8. What activities are youth involved in when they are online? 
9. What is the impact of social influences on their choice of web spaces? E.g. peer 

pressure 
10. How important are peer related activities online? E.g. keeping in touch via 

Facebook or creating something online together with their friends 
11. How important are community related internet sites for youth? 
12. Does the school use the Internet to collaborate with other schools within New 

Zealand or abroad? (e.g. students completing a project with peers in other 
schools?) 
 
Why are they Online? 

13. Why do you think they use the Internet? Immediate gratification? 
a. Are there certain personality types that prefer the use of the Internet? 
b. Are there certain personality types that are more affected by their use of the 

Internet? 
How safe are they? 

14. Are there any governance or safety issues of using the Internet that you are 
concerned with? 

15. Are there any Internet activities that negatively impact on well-being e.g. 
gaming 

16. How is there use of the Internet impacting on Well-being? 
17. How are you as a school addressing some of these issues 

 
Mediating Factors 

18. Are there any differences between boys and girls in their internet activities? 
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How long are they spending online? 

In terms of adolescent developmental needs what difference or impact do you see the 

Internet as having on the Net Generation as opposed to previous generation? 

a. Are they gaining vital social skills etc. on the Internet? 
b. Where is their reality? Cyberspace or “The Real World” 

 
Design 

19. Ideally what should be present in a youth web space? 
20. How important are interactive elements to be present on a youth web space? 

E.g. discussion forums or real-time chat facilities or tools to create or change 
the appearance of the web space to their preference. 

21. With regards to well-being of Youth, are there any specific elements that 
should be present on a youth web space? 

22. Does this school recommend a specific youth web space for its students?  
 

  
 
 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN 

PARTICIPANTS ETHICS COMMITTEE on 11th of February for a period of 3 

years, from 11/02/2009   Reference 2008/530 
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Appendix A7:  Example Interview Transcript 

Interview with Porter – Principal at a school in New Zealand 

INTERVIEWER: Why are Youth using the Internet? 

PARTICIPANT:  

I think a lot of what we do and talk about and strategize on with respect to 
young people and the net comes from, personally, a position of not what’s new 
but actually what isn’t new. So what are the basic constituent parts of a 
teenager’s life or in an adolescent’s development that have always been true 
going back hundreds of years? Because I don’t think they are evolving 
dramatically as a result of new technology. I think what’s happening is that 
they are simply using new technologies to fulfil needs and motivations that 
they had in the past. 

So what we know about adolescents is that they are growing a sense of identity 
and moving from a life that is governed by their parents to being independent, 
they are risk-takers, they are impetuous, they don’t have impulse control. And 
one of the areas that really interests me in the last ten years is that there is a 
huge wave of new knowledge about brain research coming out, mainly because 
MRI scanners are now a dime a dozen, so people can look at what is going 
inside a person’s head. So what we’re starting to see is scientific evidence and 
empirical evidence for the way that young people behave. We now know that 
the frontal lobe doesn’t develop until late into your 30’s and 40’s and that’s the 
place where decision making occurs therefore there is a scientific reason why 
young people do dumb things because they haven’t got the judgement in the 
front.   

So all of those things that we know about kids, about growing up and about 
becoming their own person, I think they’re as old as time and have always been 
part of people’s lives it’s just how they play out in a digital world. And so if 
you take one of those aspects like a new sense of identity, if you’re at school, 
particularly in a western democracy like New Zealand where we have school 
uniform, you’re still doing something you don’t necessarily want to do. 
Someone is telling you have to be here at 8.30, when a bell rings you get and 
you move, you have to wear this uniform, you don’t wear the clothes you want, 
you cut your hair the way we want you to cut it, you study German even though 
you don’t want to study German and whatever it might be. So we’re 
still...we’re still for the best of intentions trying to educate people but we’re 
still constraining you and saying you should look like this, at the very time in 
your life when you want to look like that, you want to be this person. So the net 
gives you a chance to be someone different. You can be anonymous. And the 
reason for it, is of course that no one can actually check and like you said 
before, we talk about all the bad things about the Internet and how it might be 
paedophiles grooming kids and you might not really be talking to a 16 year old 
girl and instead you might be talking some 40 year old pervert in Albany but 
the fact is what draw kids to that is a chance to test out a new personality. I can 
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go into this chat room and try being confident or try being a bit naughty or try 
being a bit flirty or whatever it might be and it won’t hurt me or at least they 
think it won’t and we as adults think yes it will and there’s an issue, but to 
answer the question, the fundamental reason for doing it is that I can test being 
someone. And that’s why I think things like Face book and Bebo are so popular 
because that page, your page is you. This is the skin that I choose to put on, this 
is the music that I listen to, these are the YouTube clips that I watch, you know 
this is who I am, in a way that I can’t say this is who I am at school. 

And as I said teenagers are risk takers because they don’t have good judgement 
because they don’t have good cause and effect balance in their brain yet so they 
will take risks online and they are drawn to things like video games because it 
caters to that need to get the adrenaline racing and take risks but you’re not 
actually being shot at and the same with some of the negativity around text 
bullying and email bullying. Of all the mediums we’ve ever had to express 
ourselves, the Internet is the worst for immediacy. You know, if your blood is 
up and you’re angry, it’s so easy to fire off a text which in hindsight you 
probably shouldn’t have. 

INTERVIEWER: So it’s that immediate gratification? 

PARTICIPANT:  

that’s exactly right...and I think that simply caters to something that is already 
innate in young people. And so people in the media get all up in arms about 
text bullying, it’s such a terrible thing. Well actually text bullying by itself is no 
different to any other form of bullying except for the fact that it allows 
immediacy and of course the other thing about text bullying, something that I 
often say to kids and parents is that I actually quite like text bullying because it 
leaves evidence behind, it’s called the regrettable digital footprint, you can’t 
erase it. And you know parents often get horrified when I say I like text 
bullying but the fact is that it used to be very difficult to bring parents in and 
say and to allege that your child said this behind the bike sheds to this child. 
It’s a lot easier to bring them in and say read this, here it is, there’s no 
argument, he said it or she said it, but again its just technology being used to 
cater to something that is already innate in their lives. 

And that’s just the negative things, but I mean one of the things we know about 
emerging adolescence is that it’s a time of great creativity and parts of your 
brain start to grow where you see connections and you understand metaphor 
and so on. And so as a method to express yourself creatively, whether you’re 
making your own little clip and putting it on You tube or whether you’re 
producing your own web space or Bebo page or whatever. Those are fantastic 
outlets for creativity which in the past would have been let’s get the crayons or 
paint in the art class. 

INTERVIEWER: Right and with that, there’s isn’t that sharing element with 
the crayons and paint 
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INTERVIEWER:  that’s right and that’s yet another thing that we know about 
teenagers is that they are desperately collaborative. I mean it’s a paradox, in a 
time in your life when you’re trying to become your own unique individual 
person you’re also most desperately wanting to feel like you are part of a 
community and you don’t want that community to be mum and dad and 
grandma, uncles and aunties. You want it to be the heavy metal group or the 
Goths or the in crowd or the sports jocks or whatever it might be and you’re 
right the Internet allows enormous collaboration which plays right into the 
needs of young people. 

INTERVIEWER: And what about the informational needs? 

PARTICIPANT:  

I think, probably not naturally, I mean maybe as part of a school thing, the 
school says you must go do a project on the second world war and as a teenager 
you’re not very interested in doing that project but you know sort of that you 
have to get good marks cos that’s what mum and dad, you want to get through 
school. So what happens in your adolescent brain is that you think what’s the 
fastest way I can gratify this need, you know, like what’s the fastest way I can 
make this go away. And in the past you would’ve grudgingly gone down to the 
library and dragged some books out or you would have made a lot of stuff up. 
But now you can jump on Wikipedia or do a Google search and think that will 
do, and then snatch snatch snatch, shove it all together and here’s my history 
essay and now I can move on to the thing that I want to do. 

INTERVIEWER: and what about personal information? 

PARTICIPANT:   

yeah I, I guess so. And imp probably talking more from a school context, it’s 
hard to know actually, I guess increasingly the kids we have seen in the last 
generation are very reliant upon answers being on the net and whether that 
extends to answers about...and I mean we certainly have evidence that kids will 
when they hope no one is watching will search for information on STD’s or 
that sort of thing and they will possibly reach out to contacts with other people 
and I suspect  a lot of that happens through social networking sites...that 
personal connection 

INTERVIEWER: and joining discussion forums about whatever they are 
interested in? 

PARTICIPANT: yeah...yeah 

INTERVIEWER: Ok so that’s about the motivation to use the Internet, how 
about specific sites they are using? 

PARTICIPANT:   
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Well I mean the social networking sites, no doubt. And its emerging that there 
is a bit of a graduation, you start on Bebo and then you move to face book and 
interestingly enough, just having come from a reunion overseas where we were 
meeting people in their late twenties and early thirties, a lot of those people, 
whilst they may still maintain a facebook page they’re probably moving to 
things like LinkedIn, for professional needs. I think this is a generation that is 
very into Instant relay chat whether that be MSN or our own school software 
that allows them to do that or texting which is the most obvious form. I haven’t 
seen a huge proliferation of Twitter yet amongst kids, maybe it will come 
maybe it won’t. I think there’s a little bit of people watching the twitter of 
famous people rather than necessarily doing it themselves. 

INTERVIEWER: is that a site that is blocked? What are some of the other sites 
that you block? 

PARTICIPANT:   

We block some, some because they distract and some we block because they 
chew through a lot of bandwith although we are pretty blessed here. But 
generally though we try to take an educated approach as opposed to a blocking 
approach we try and stop it at the source of the kids using it rather than trying 
to be second guessing all the time. I don’t know about Twitter actually I don’t 
think it will take off as much as texting did...umm..because again if we go back 
to what is natural to teenagers, teenagers by implication because of the way 
their brain is built and because of the way they are growing up and hugely 
narcisstic, they think the world revolves around them, they think everybody is 
interested in them and they grow out of that. And sometimes it’s endearing and 
sometimes it’s not. But you need to narcisstic to be constantly, every 20 
minutes to say on twitter I’m now going to the shops, you’ve actually got to 
think that someone actually gives a damn and frankly I don’t think people do. 

INTERVIEWER: And you talk about in the Kristin Magazine about them 
coming to the realisation that the world doesn’t revolve around them and 
perhaps not liking it so much but realising it all the same. 

PARTICIPANT:  

yes definitely and I think certainly generation Y have been very luck that they 
have grown up in a sellers market in the employment field because if we hadn’t 
been so short of people to do jobs as we are at the moment, then generation y 
would have been in for a big shock. Because they rock up to my office and they 
say you know I’m here to do you the favour of teaching at your school and I 
think I’d like to be the dean after two years and actually id only like to work for 
a year and then go overseas and as employers you have got to kind of take that. 
because there isn’t a lot out there but in our hearts we know we came up the 
hard way and in a time of high unemployment and you did your time and you 
didn’t dare ask for anything extra and so in the hearts of many employers who 
are in their 40’s and 50’s there’s this sense of you arrogant little person and 
why are you acting like this. And in fact generation y act like that not because 
they are necessarily arrogant but because they have grown up thinking that 
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everything revolves around them and a lot of that has to do with the digital 
environment that they have grown up with. 

INTERVIEWER: I guess things like Facebook does allow them to be narcisstic 
because it’s all about how many friends do you have? I have 400...I mean I 
don’t even know 400 people! 

PARTICIPANT:   

Yeah and that’s exactly right, I mean what’s a friend? A friend in the real world 
is whose house you go to and they’re busy but they’ll take you in or out, they’ll 
remember it’s your birthday but a friend in the virtual world is a voyeur, it’s 
not someone who you’ve ever met face-to-face, its someone who has allowed 
their name to be printed on the left hand column of your page and in return they 
get to see pictures of you half drunk at a party you know what I mean? It’s not 
friendship but you make the mistake of thinking that I am connected 

INTERVIEWER: So do you think it has something to do with peer pressure or 
social influence? Like it’s a competition? 

PARTICIPANT:  

Well I think it’s interesting because when you say to people well how many 
friends have you got on face book, they never say “oh about 50”, no they say I 
have 58 friends, like they know damn well how many friends they have got.  

And so this goes back to what I’m saying that if you took the whole internet 
away this...the Internet has not caused this, this is natural teenage desire...how 
accepted am I? Who am I? I don’t know who I am in the past when I was 10, 
mum dressed me, dad held my hand, we went to the shops, we went to 
grandmas, I was a child, now I’m 18 so go away mum, go away dad I want to 
be my own person but I’m not actually that grown up to know what being my 
own person is. So I’m torn between wanting to be an individual and wanting to 
be accepted and how better to show that you are accepted than to say you have 
406 friends on face book and you’re the guy who always puts the witty 
comments in the  chat of the forum that you are particularly interested in. So it 
gives an instant feedback to a real adolescence desire 

INTERVIEWER:  So how long do you think young people are spending 
online? 

PARTICIPANT:   

Well I mean these surveys come out and...well I think it varies greatly I don’t 
think it is homogeneous at all but I think most young people have some daily 
experience or encounter online but I think it varies wildly from those who 
spend hours and hours on the net to those who might just check their face book 
every 3-4 days and I just think there is a real variance. 
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INTERVIEWER:  What do you think is behind this variance? What kind of 
factors? 

PARTICIPANT:   

outside influences. I think one of the things about the virtual world or virtual 
life is that it draws you in and because it is time consuming to type msn chat or 
to upload things to your face book page or even just to text...because you’re 
doing one thing you’re not doing another thing, so kids who still have a richer 
outside life especially those who play a lot of sport of those who are involved 
in cultural activities like shows and performances and so on by implication are 
doing those things instead of another. Kids who still have quite an intense 
family life, where the family is still saying we are going to have dinner together 
at the table we are all going to sit around the table and do our homework or we 
are going out to aunty jennys tonight or whatever. Anything that is requiring 
them to do anything other than being online.  

But of course technology chases them, where you get phones like the iPhone 
which says hey we can bring the game to the phone, we can bring your email to 
the phone. So they can still be aunty jennys and checking their email which in 
turn broadens that gulf...i mean I do the same with my own kids, I get frustrated 
when I’m trying to have a conversation with them and they are texting and they 
argue that they can do both but I don’t believe that. I mean multitasking is a 
myth, and again research backs this up, people don’t do two things at once, 
what they do is shift their attention at very high speed between a multitude of 
tasks but they can only concentrate on thing at a time. So if we’re having a 
conversation like this on the sofa and my daughter is texting she thinks she is 
doing both things equally well but because I’m only doing one thing and that’s 
this conversation I’m catching the gaps between attention to me and attention 
to her phone. 

INTERVIEWER So what about when your daughter is using the Internet, does 
she have multiple windows open at the same time? 

 

PARTICIPANT:  

oh no no, she’ll have heaps, she’ll have her history essay open, she’ll have 
facebook, msn, and she will be texting and watching tv and that fills a need as I 
say because the teenage brain is growing its massively receptive to multiple 
visual stimuli, much more so than any other time in your life you are more 
receptive to input in general but visual input specifically. So its scratching a 
really big itch for a teenage brain to be able to do all those things at the same 
time and you feel good and there’s literally neuro-chemicals being released that 
make you feel good, I mean hey I made the boyfriend laugh here, I did another 
two words on my essay so that keeps the teacher off my back I’m having a 
great conversation with my girlfriends here , so you’re getting lots of positive 
feedback but what you’re not aware of is that you’re not actually doing any one 
of those things to the best of your ability [21.23]  
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INTERVIEWER: Yes but is that what they are wanting to do? 

PARTICIPANT:  

Well yes that’s a good question because in my generation, we’d want to do 
that, we’re very perfectionist about these things and that you should do a job to 
the best of your ability, if a job needs doing it needs doing properly and all that 
kind of stuff but they can live with compromise a lot more easily than I can. 
They can live with a half done essay and a half attended to conversation and 
catching just a quarter of the movie in a way that I couldn’t. And I in turn am 
better than my parents, (story about how his dad could only focus on the TV 
and nothing else, and how he isn’t as bad as that) so I think people are 
becoming better at what we call multitasking which is in actual fact rapid shifts 
of attention. But when it gets down to personal things and you want to have a 
serious conversation and that you want to know when someone is listening to 
you and attending to you and all those things in a visual feedback form like 
nodding your head or other visual cues, you know that stuff disappears when 
someone is texting. They think they are hearing just the same but they’re not 
fully present in the conversation 

INTERVIEWER So do you think they are getting addicted to the Internet? 

PARTICIPANT:  

Oh definitely, because it gives instant feedback. You look at some of the 
research on people using pokie machines and what they say is that they 
measure their heart rate and you’d think the best part of playing is winning but 
in actual fact it’s that moment before they know whether they are going to win 
or not. And what happens on the Internet is that you don’t just close down and 
think that was a great 58 message conversation that I had with my friend in her 
house and I feel satisfied that its come to an end and that’s not the high point, 
not the high point is being in the game and that’s the addictive thing so I must 
race back and check my email or text and “what’s she going to say next” and it 
is like a game of tennis, where is the next ball coming from and that’s very 
appealing to young people. 

INTERVIEWER So is that different, do you think, for someone of your 
generation? 

PARTICIPANT:   

Yeah, I think so.  I think I would’ve been the same when I was their age, what 
I’m saying is it’s about your developmental stage, for me, particularly in the 
last 10 or so years as I started to do quite a bit of writing, as a writer what 
makes me satisfied is when I finally finish a piece and it’s been drafted and 
redrafted and I reread it and I think, yeah, you know, I’ve got it to where I want 
it to be, and yet I get 60 to 80 emails a day as part of my work life and I don’t 
perceive that as being good writing, and what I’m looking to do is just clear 
them, get them – you know – make them go away.  So those two things are 
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quite different.  If I wrote my emails back to people with the same craft you 
know that I wrote a poem, it would be completely different. 

INTERVIEWER:  And what about between genders? 

PARTICIPANT: 

Yeah, I think if you believe – a lot of the common literature about gender 
difference says that woman are more social creatures and they’re more 
interconnected, they have larger networks of people, and I think that probably 
plays out online as well.  If you look at girls face book pages, they’re probably 
going to have more friends and she’s going to be connected to more people 
than a boy’s face book page.  Boys tend to have smaller groups of friends, 
they’re much more intimate, the sex drive of boys particularly in those teenage 
years is in hyper drive, so a lot of boy’s use of the Internet is not just the 
stereotypical browsing for porn, it’s actually, if they’re using their face book 
page, often they’ll be using them as a way to meet girls, whereas girls might be 
using their face book page as a way to affirm themselves in the eyes of other 
people. 

INTERVIEWER:  Okay, so they’re using it in different ways? 

PARTICIPANT:  Yeah. 

INTERVIEWER:  And how about the frequency, do you think guys are using it 
more? 

PARTICIPANT:   

Hard to know.  My own personal experience would be, my daughter uses it a 
million more times that my son.  I would’ve thought girls probably use it more 
for that social need. 

INTERVIEWER:  And what about gaming and stuff? 

PARTICIPANT:  Boys more heavily in gaming, yeah. 

INTERVIEWER:  But they’re not doing it as often as girls are doing their 
[26.03] 

PARTICIPANT:  

Well that’s a good question, the gamin definitely strikes a nerve with the boys 
and again if you read some of the research it’s just so obvious because men are 
evolved to hunt, we have a physiology that allows adrenaline to be released 
very rapidly because we need to chase things and stab things or run away from 
things, and we live in a world where there is nothing to chase and nothing to 
stab and if you want to eat you go and buy something from the butcher. So 
what games do, especially violent or action games is that they allow a natural 
outlet for what is intrinsically inside a boy and I watch my own son playing at 
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age 18, I think oh for god’s sake grow up but I understand why he plays those 
games because it releases in him a latent need to take risks and get the heart 
pounding  

INTERVIEWER: How would you define what youth well-being means? What 
are some of the key dimensions? 

PARTICIPANT:  

Well I think to go back to my original thesis that there are certain things that 
are happening inside a young person as they grow; there are developmental 
stages that we know happen. For instance we know language acquisition 
happens at 2, autonomy happens at 7 and all that kind of thing. And so if you 
look at what is happening for a young person in those teenage years you can 
say one of two things.  

The first is we try and impose on them as adults, teachers and parents, stuff that 
we think they need – education, sense of morality, values, we try and actually 
work against if you like what is natural to them. So what is natural to them is to 
be impulsive and we say ooh if you’re impulsive you might drive drunk or have 
unprotected sex or you might give up on your schooling and therefore not get a 
good qualification and therefore not get a good job. So we try to be the missing 
frontal lobe. So we say we’re going to take what’s coming from your 
amygdule, your emotions and we’re going to marry it with the rest of your 
brain, because you’re at that time in your life where you can learn more than 
any other time of your life. So you’re learning tons of stuff like how to drive 
cars, and how to kiss girls and whatever and you’ve got a huge emotional 
pipeline saying do it do it do it, but you haven’t got that judgement part of your 
brain saying whoa just hang on, let’s just slow down a bit here. So we become 
that frontal lobe. 

And I think in terms of what is well-being for a young person, it’s a balance 
between letting them do what their body wants them to do but not letting them 
exclusively do that and harming themselves. I don’t believe in constraining 
teenagers and treating them like 10 years and controlling every moment of their 
lives and overprotecting them and stopping any broken nail or skinned knee but 
neither do I believe in being too liberal and saying go do whatever you feel like 
doing. I think their well being lies somewhere in between letting them do what 
their body naturally wants to do which is become an independent human being 
but being there to stop the worst excesses. 

INTERVIEWER: What about from their own point of view? What would they 
consider their own well being? 

PARTICIPANT:  

Happiness, personal satisfaction, the narcissist in them would say my well 
being is related to everything being the way I want it. I don’t give a damn that 
grandma hasn’t seen me for five months I really don’t want to go to her place, 
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it smells and I’ve got something better to do. So in their view their well being 
would be don’t make me do things I don’t want to do. 

INTERVIEWER: And as a school, what kinds of things are you doing to 
contribute to their well being? 

PARTICIPANT:  

Well I would like to think that any school that I work but particularly this one 
is geared towards trying to let young people become who they are going to be 
in a fairly safe environment. On a continuum Kristin is probably on the liberal 
end of things and that’s fine I’m very comfortable with that. We have some 
rules and we police them but the older you get the more we try to invite you to 
be part of that rather than to walk round handing out detentions and yelling at 
people for stupid small things. We’re not so liberal that we’re saying laissez 
faire do what you like; we’re still acting as their judgement centre to a degree. I 
think the other thing we try and do is we try and offer people a huge 
smorgasbord of opportunities because I think that’s the key to...because you 
won’t know who you are going to be or who you are meant to be and what 
you’re going to become unless you taste a whole lot of stuff. The vast majority 
of which won’t be for you so you have to create a climate where it’s ok to fail 
or it’s ok to not want to carry something on but it’s not ok not to try. So we’re 
not one of those schools that say you must play rugby in the winter and cricket 
in the summer etc but we do say there are 30 sports and we really suggest you 
play one of them or try ten of them. Here’s 20 instruments, try one of them. Get 
outside your comfort zone and see if you find things you like and when you 
find it we will throw all our energies in behind you to help that develop. 

INTERVIEWER: So really it’s about getting behind them to create a well 
rounded individual? 

PARTICIPANT:  

Yeah I think that’s the thing, it’s to get people broad. Because if you’ve got 
great academic at school the last thing you want to focus on is on their 
academics, what you should be saying is that you’re going to do alright 
academically because you’ve got a natural talent for it but what about picking 
up a football, a microphone or service work in the junior school and that ties in 
with our international baccalaureate which is a well rounded qualification. 

INTERVIEWER: And what about their own sense of well being? Their 
emotional well being? How important is that? 

PARTICIPANT:  

Oh completely, I mean everything you learn in education says nobody learns 
unless they feel safe, happy and comfortable. So if you are being bullied or if 
you don’t want to be in the school or you think your teacher hates you, no 
matter how good the education is you won’t learn one single thing. And so we 
put a big emphasis on pastoral care, brokering mediation with kids who have 
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had a falling out which is just a natural part of teenage growing up. 
Relationships between teachers and students is absolute primary in the school 
because you will not learn it unless you feel safe in the school. 

INTERVIEWER: Ok and so bringing it back to the Internet then, how do you 
think their well being is affected by the Internet? 

PARTICIPANT:  

Well I mean as I said before, if it feeds a need and make them feel good then 
that’s obviously helpful. If having a lot of people on your face book page as 
friends makes you feel accepted and connected and a confident person that’s 
great, if getting a text out of the blue from someone saying I’m thinking of you, 
I love you makes you feel loved and wanted then that’s great. Or if you feel 
you can express yourself better digitally. All of those things are good. I often 
say to kids who find it hard to make an apology or make an approach to 
someone in person, then I say why don’t you send an email or electronic 
message because you know you can ponder over the words you can send it, 
you’re not physically there when it arrives, the person who gets it has a 
moment to think about it, they’re not on the spot. So I can think there are ways 
that the digital world can really assist in a young person’s world. They can ask 
the questions they are too embarrassed to ask at home. So all of that stuff 
works. 

The flip side is how does it detract from their well being and if you’re the 
recipient of text bullying. As much as I flippantly say I like text bullying, what 
I don’t like about it is that it intrudes into your world. I think that’s one of the 
biggest dangers of the digital world and I’ve written about this a number of 
times. In the past, certainly in my generation when I was 15 or 16 I could still 
come home from school and even though I was my own person and I was a 
young man, I wasn’t a kid anymore and I told my parents not to treat me like a 
kid and I really didn’t want to be seen in public with them and I was perhaps 
starting to get up to some naughty stuff that I didn’t want them to know about, 
for all of that I still came home and slipped back into being a kid, dad watched 
the news, mum washed the dishes, the family did the stuff that we did. I might 
have a bit more homework I might have been a bit more grumpy, but we still 
played backyard cricket and we still argued and giggled like kids at 9 o clock at 
night. You could slip back into being a child and that’s the thing about 
adolescence it’s not an on-off switch you don’t go from being a kid to being an 
adult, you go back and forth and I often when I speak to parents of kids, don’t 
be surprised and its incredibly frustrating that one day she’s a grown woman 
and an independent mind and a voice of her own and the next day she is 
cuddled up on your lap even though she’s 17.   

That’s what we do, and I would argue that we do that right the way through to 
our forties; we still flip back to being kids occasionally.  But at least in my time 
you could go home and home was a sanctuary.  What’s changed for modern 
teenagers is that that school world, that milieu of good things and bad things, 
bullying and friendships and girlfriends and boyfriends and that big social 
world now finds its way into your evening, and worse, it finds its way into your 
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nights, and kids will take their cell phone to bed and they’ll get either a, you 
know, a love-sick boy or girl texting at 1.00 in the morning, or someone 
bullying them at 1.00 in the morning.  The fact is that that stuff is intruding into 
a time which should be your downtime; as a young person your time of safety 
and protection.  And it’s not just the really obvious stuff, like if you got a really 
appalling email at 10.00 o’clock at night and it really upset you and it was 
calling you a bitch or whatever, you could show your mum or you could show 
your teacher or the police or whatever, and those things are less common, 
despite what people think, but if you’re still in an email conversation and it’s 
9.30 at night and you would normally go to bed at 9.30, but you don’t really 
want your friends to know you go to bed at 9.30 and so you’re staying on this 
conversation, that’s what I’m talking about, it’s bringing the intensity of the 
social world from your school day into your home, into your sanctuary, into 
your evening and I think that erodes people’s wellbeing. [37.40] 

INTERVIEWER: And so now with wireless you can go into your room away 
from your parents 

PARTICIPANT: Yeah that’s exactly right 

INTERVIEWER: So how as a parent can you help that? 

PARTICIPANT:  

Well the trouble is I give all this fine advice and then can’t really apply it at 
home, for years I’ve given parents advice with how to deal with their teenagers 
and the Internet and you tell them stuff like the family computer should be in 
the living room where anyone can look over your shoulder and see what you’re 
doing, well that’s all well and good but there’s no longer A family computer, 
most kids have if not their own laptop, at least things they can get on the 
iphone.  I always used to say get the kids to put their cell phone on the kitchen 
bench at 10pm and everyone goes off to bed and they stay on the bench and the 
way you do that is put the chargers there and you lead by example. Well firstly 
I could never police that damn rule myself with my kids and secondly I am just 
as bad as they are. And I get real stick from my daughter because I say it’s 
different for me because I’m the head of the school and things could go wrong, 
someone could die and people need to get a hold of me 24/7, I’m paid to do 
that and she just rips those arguments apart because things are just as important 
for her. And she says you know what’s different? And you can’t argue that so I 
think I’ve changed my tune a bit, because I now say the most important thing is 
have these conversations with your kids and talk to them about your perception 
of their world and of why you are parenting the way you are parenting and 
what happened in your generation and get them to articulate whether they do 
think its intrusive to have them sleep with their phone under their pillow and do 
they think it may have affected their sleep pattern because they have been up 
texting half the night. 

INTERVIEWER: Because they probably haven’t even thought about it 

PARTICIPANT:  
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No no that’s right and part of me says, the more liberal side thinks, what is the 
point of trying to beat it out of them now when that’s the world that they live in 
and our whole raison d’être is to prepare people to walk out these doors when 
they turn 18 and to stand on their own two feet. Well what sort of a world are 
they going to be standing in? Well they are going to be in a world that has wifi 
and twitter and 24 hour connectivity and we won’t be doing them any favours 
as a school  by trying to put a big wall up and say let’s pretend that doesn’t 
really happen 

INTERVIEWER: Right, so it’s not about stopping them from going on there 

PARTICIPANT:  

Absolutely, it’s about equipping them to deal with it and say what does it take 
to turn your cell phone off what does that feel like 

INTERVIEWER: or if you’re in a chat situation and someone says something 
what do I do? 

PARTICIPANT: Yeah exactly 

INTERVIEWER: So there again the factors (gender, personality, socio-
economic etc) come into play. Because for instance the personality of the 
individual has a lot to do with how they react to these situations 

PARTICIPANT:  

And that’s why we are starting to swing the other way, in the past we used to 
wall it out and keep it to the senior school, we used to say don’t bring phones to 
school, terrible things. Now we say sure bring your phone to school anyone 
bring your phone to school but we will teach you the etiquette. We will teach 
you that it is inappropriate to text or take a phone call in class just because it 
would be inappropriate to do those things if you were in a business meeting 
with your boss and so we will teach you the etiquette of putting it on silent and 
putting it away and not texting under the desk. We have even gone as far 
as...we are looking at the junior school and setting up our version of face book 
that’s inside, run by the school not viewable by anyone else where we can seize 
the opportunity to teach kids what sorts of things you might put on your 
personal page, so we’re making them feel good by giving them their own page 
and they are all very excited about that but we’re teaching them that it’s 
probably not a good idea to put your phone number on their or where you are 
going to be at a certain time and if we can teach them that then by the time they 
get to their teens and they are starting to get their own face book page is that 
maybe they’ll learn some skills there and teaching them basic security settings 

INTERVIEWER: Actually you just made a good point there about saying not 
to text not because I’m trying to teach you something but because out there in 
the real world that would get you fired. 

PARTICIPANT:  
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Because what they need to remember is that the people employing them are the 
baby boomers and the baby boomers didn’t grow up with this stuff and have no 
tolerance for it and so what you perceive as being normal behaviour....because 
if you watch a group of teens together, they are quite comfortable with the 
others being on the text and the conversation doesn’t rely on intimate non-
verbal feedback, so in their world that’s ok, so they’re like chill out granddad 
what’s the problem, the problem is that granddad is the one hiring you and he is 
not going to be interested in the fact that you can multitask like that. And I 
often say to my own kids, because they say what’s wrong with checking 
because I say you’re a slave to your phone because if your phone goes off 
either it rings or a texts comes through and we’re having a conversation and 
you reach for it, what you are saying to me is that I don’t even know who that 
is but they are more important than you and what’s going on here. That the 
message that you are sending to me. 

INTERVIEWER: I guess the flip side of it is, if you hear it go off then you stop 
listening because you’re wondering who that is and what they are saying 

PARTICIPANT: And that’s why we say the etiquette is to turn it off. And then 
you can turn it on once you’re out of the meeting or finished dinner or whatever 
it is. 

INTERVIEWER: So what do you do now at home with your kids? With 
wireless etc? 

PARTICIPANT:  

I accept that my kid’s text a lot and I accept that they multitask I still make 
them eat dinner at the table with me and we don’t have our phones with us. If I 
do want to talk to them I say at the outset can you put your phone away. And if 
I don’t want to have a serious talk and I just want to be with them then I live 
with them texting, so there is a bit of compromise. 

INTERVIEWER: And what about the Internet? 

PARTICIPANT:  

I don’t police that really, I went through that when they were a bit younger, 
what are you looking at etc etc, I’ve got to the stage where I accept that if they 
wanted to they could look at anything they wanted, I don’t go around checking 
anymore but what I say to them is that I expect you to learn to manage your 
own time, I don’t want to read a school report that says homework is half done 
or never hands things in and I don’t want you to be pulling a sickle because you 
stayed up all night gaming and I have also tried to talk about the dangers of the 
Internet, they get a bit over that. I have tried to talk about porn with them from 
the perspective of addiction and how demeaning it is because again there is that 
disassociation with it. If I saw it on my screen it wasn’t real, I’m not doing any 
harm pretending to be someone or posting a nasty comment, it’s the same with 
pornography, if I see it well someone else made it in America and it’s not my 
problem and the fact it is if there wasn’t a market for it wouldn’t get made. So 
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I’ve tried to talk to them about that, getting them to look at the bigger picture 
and just saying is this healthy.  

There’s no doubt that porn is a big issue the trouble is, it’s a very hot issue for 
the media for obvious reasons but the difference is in my day....if we go back to 
what is normal for teenagers, young men particularly, want to look at naked 
women or men for that matter, and its intrinsic in their emerging sexuality. The 
thing for me to do that I had to lurk around in a bookshop and pretend to be 
older than I was to buy a playboy....and then I had to physically hide it 
somewhere until I looked at it.  Whereas if I was a teenager today, as long as I 
can get relatively unfettered access to the Internet and some time alone I can 
look at large amounts of porn and there’s no graduation and I think that’s the 
danger for young men. At least in my day the most imaginative thing you could 
get your hands on was playboy or penthouse or whatever and to look at hard 
core porn you’d be really pushed to get access to it, but if you go online now 
looking deliberately for porn its relatively easier and I think that gives young 
men a very warped view of what is normal. 

And there’s a lot of research around the world that say has the rise of the 
Internet porn led to a rise in rape and sexual violence and you read really 
conflicting stuff and some people yes it has and others say its reduced it 
because the Internet is an outlet for people who otherwise would have done it, I 
don’t which side I believe, but I do believe there is a great danger in being able 
to see stuff that is so extreme so easily and believing that its normal  

INTERVIEWER: So have people from the school or your kids come to you 
with this is what’s happening online what do I do? 

PARTICIPANT: 

 it does happen, I don’t think it happens often enough, I think the school tries to 
create a climate where they encourage parents to tell us if there is a problem 
and we will help you. And I do think some kids do that but I think if we go 
back to what it is natural to a teenager because you’re very unsecure and 
because you’re very determined to be your own person, it’s not natural to 
teenagers to go to mum and dad or to the school with any kind of problem. So I 
think a lot of the education that you do, whilst you make it apparent that there 
are counsellors, there are teachers and we are listening.  

And we try to use the technology to advantage ourselves, something that the 
chaplain did a few years ago and introduced text a prayer and he showed me 
the texts that he had received after the first few months and it was quite 
incredible, there were some truly genuine positive things and some of them 
actually alerted us to problems and people that we would not have known about 
otherwise. And so we used to reach out to those kids and say the reverend did 
pray for you but do you want to come and talk to us about it and some of them 
were deeply moving and it was kids  saying things they would not have said out 
loud, which of course is the whole point. And when you can harness that and 
use that to your own....we have also got a bully line on our school website 
where you can send anonymous stuff saying this is happening to me or even 
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better this is happening to someone else and then you don’t get to be seen as a 
nark but the message still gets across. So I think schools that are smart will be 
using the technology to their own advantage. 

INTERVIEWER: If you were to create a youth web space what kinds of things 
would you want to include? What are youth looking for? 

PARTICIPANT:  

Well I think all the things we’ve been talking about, acceptance. I would look 
at creating a space that had you feeling like you were part of a community that 
you are proud to be part of and within that community a place where you could 
be an individual. So if I was creating one it would be highly customisable it 
would not be this is it and it would be just like face book and we are trying to 
create a portal at the moment which no other school has been doing and we’re 
actually modelling it on the airNZ portal, where you can add portal applets, 
very much like the iphone and you can choose which applications you have on 
and which you don’t and at the moment it’s for parents where they can drag 
and drop their daughters timetable and photos from the weekend 1st 15 game 
they might have the streaming news from the principle of the middle school 
and then they might have something unrelated like the Albany weather. And we 
are going to do the same thing for the kids. And so if I was creating a web 
space it would be generic enough that they felt they were part of a community 
but it would highly customisable to serve their needs, it would be instantaneous 
and they got a lot of media feedback but I would control it so that the feedback 
was always positive because that’s what they need, because they are real 
sponges, if they live in a negative environment they become negative and if 
they live in a positive environment they become positive. Even if it seems over 
the top, you have to constantly tell a young person that they are good, they are 
a great person and they can do anything and even if they think that’s really naff 
and you’re just saying that they just absorb it they can’t help it so it would be a 
really positive thing  



Appendix B: Explanatory Phase   

281 
 

Appendix B: Explanatory Phase 

Appendix B1: Survey 

 

 

 

Page 1  

Youth and Social Networking Technologies 
 

Introduction 
 

PURPOSE 
 

 
The purpose of this survey to understand how youth interact with and are affected by the use of social networking technologies. 

ANSWERING THE SURVEY will take approximately 20 minutes. Your responses will remain anonymous. 

*1. CONSENT 
 

 

Title: Youth and their use of Social Networking Technologies 
Researcher: Shahper Vodanovich 

 
 

•I have been given and have understood an explanation of this research project. 
•I understand that I may withdraw myself or any information traceable to me at 
any time up to two weeks from the date of the questionnaire without giving a reason. 
•I agree to be surveyed for the purposes of this research. 
•I understand that my grades / academic relationships will not be affected by my 
participation in this study. 

 
mlj I agree 

 
mlj I disagree 
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Youth and Social Networking Technologies 
 

General  Information 
 

*2. Age 
6 

 

*3. Gender 
6 

 

*4. Ethnicity 
6 

 
Other (please specify) 
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Youth and Social Networking Technologies 
 

Internet Usage 
 

*5. How often do you use the Internet? 
 

mlj I do not go online at all 

 
mlj About once a 

month mlj Several times 

a month mlj About once a 

week 

mlj Several times a week 

 
mlj About once a day 

 
mlj Several times a day 

 

*6. If you use it everyday, how many hours do you use it for? 
 

mlj Less than 1 hour a day 

 
mlj 1-2 hours 

 
mlj 2-3 hours 

 
mlj 3-4 hours 

 
mlj More than 4 hours a day 
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Youth and Social Networking Technologies 
 

Use of Social Networking Technology 
 

 
Social Networking Technologies (SNT's) include Facebook, MySpace, Twitter, Google+ and YouTube. 

 
Some teenagers find it easy to talk and deal with people, others find it hard. The questions below deal with how you 
find your communication with people has been changed by your use of SNTs. If you haven’t experienced one or more 
of the situations below, please imagine how easy or difficult each of the situations would have been for you. 

 

*7. Since you began using SNTs it has become harder or easier to 
very hard hard no change easy very easy 

 

start a conversation with nmlkj nmlkj nmlkj nmlkj nmlkj 
someone you did not know 

very well 

introduce yourself for the mlj mlj mlj mlj mlj 
first time to someone 

 
start a new friendship nmlkj nmlkj nmlkj nmlkj nmlkj 

 
call someone whom you mlj mlj mlj mlj mlj 
wanted to get to know 

better 

ask someone to get nmlkj nmlkj nmlkj nmlkj nmlkj 
together and do 

something 

listen carefully to mlj mlj mlj mlj mlj 
someone who told you 

about a problem he or she 

had 

comfort someone who is nmlkj nmlkj nmlkj nmlkj nmlkj 
feeling down 

 
help others cope with an mlj mlj mlj mlj mlj 
unpleasant experience 

 
help someone when he or nmlkj nmlkj nmlkj nmlkj nmlkj 
she asked you 

 
help someone to feel at mlj mlj mlj mlj mlj 
ease 

 
express your feelings to nmlkj nmlkj nmlkj nmlkj nmlkj 
someone else 

 
tell others about things mlj mlj mlj mlj mlj 
you are ashamed of 

 
tell someone that he or nmlkj nmlkj nmlkj nmlkj nmlkj 
she is attractive or 

charming 

tell someone that you mlj mlj mlj mlj mlj 
liked him or her 

 
show your sensitive side to nmlkj nmlkj nmlkj nmlkj nmlkj 
others 

 
stand up for your rights mlj mlj mlj mlj mlj 
when someone wronged 

you 

  stand up for yourself when nmlkj nmlkj nmlkj nmlkj nmlkj 
someone made a fool of 

you 

 

 

stand up for yourself when 

someone accused you of 

something you didn't do 

mlj mlj mlj mlj mlj 

stand up for someone else 

who was made a fool of 

nmlkj nmlkj nmlkj nmlkj nmlkj 
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Youth and Social Networking Technologies 
 

Relationships through Social Networking Technologies 
 

*8. How many close friends have you made online? 
 
 

*9. What modes of communication do you use to communicate with them? 
 

fec Social Networking Tchnologies (e.g. Facebook, Twitter, YouTube, MySpace, Google+) 

 
fec Face-to-face 

 
fec Email 

 
fec Mobile phone / text messaging 

 

*10. Think of an online friendship: 
 

 

The use of SNTs has made it harder or easier for the two of you to 
very hard hard no change easy very easy 

depend on each other nmlkj nmlkj  nmlkj nmlkj  nmlkj 

influence each other’s mlj mlj mlj mlj mlj 
feelings toward the issues 

you’re dealing with 

have influence on each nmlkj nmlkj nmlkj nmlkj nmlkj 
other’s thoughts 

 
limit your communication mlj mlj mlj mlj mlj 
to just a few specific topics 

 
communicate over a wide nmlkj nmlkj nmlkj nmlkj nmlkj 
variety of topics 

 
tell each other exactly mlj mlj mlj mlj mlj 
how you feel 

 
confide in each other nmlkj nmlkj nmlkj nmlkj nmlkj 
about almost anything 

 
share intimate or personal mlj mlj mlj mlj mlj 
things about yourselves 

 
develop the ability to nmlkj nmlkj nmlkj nmlkj nmlkj 
‘read between the lines’ of 

each other’s messages to 

figure out what is really on 

each other’s mind 

develop private signals mlj mlj mlj mlj mlj 
that communicate in ways 

outsiders would not 

understand 

develop special nmlkj nmlkj nmlkj nmlkj nmlkj 
nicknames that you just 

use with each other 
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  strongly disagree disagree neutral agree strongly agree 

I can accurately predict nmlkj nmlkj nmlkj nmlkj nmlkj 
what each others attitudes      
are          

This relationship is very mlj mlj mlj mlj mlj 
important to me          

I would make a great effort nmlkj nmlkj nmlkj nmlkj nmlkj 
to maintain my      
relationship with this      
person          

We have introduced each mlj mlj mlj mlj mlj 
other to members of each      
other’s circle of friends and      
family          

This person and I do not nmlkj nmlkj nmlkj nmlkj nmlkj 
know any of the same      
people      

I do not expect this mlj mlj mlj mlj mlj 
relationship to last very      
long          

I do not know this person nmlkj nmlkj nmlkj nmlkj nmlkj 
very well      
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Youth and Social Networking Technologies 
 

Expressing Yourself through the use of Social Networking Technologies 
 

*12. Mark the following statements to reflect how you communicate and express 
yourself online 

strongly disagree disagree undecided agree strongly agree 
 

I am always honest in my nmlkj nmlkj nmlkj nmlkj nmlkj 
self-disclosures to those I 

meet online. 

My statements about my mlj mlj mlj mlj mlj 
feelings, emotions, and 

experiences to those I 

meet online are always 

accurate self-perceptions. 

The things I reveal about nmlkj nmlkj nmlkj nmlkj nmlkj 
myself to those I meet 

online are always accurate 

reflections of who I really 

am. 

I am not always honest in mlj mlj mlj mlj mlj 
my self-disclosures with 

those I meet online 

I always feel completely nmlkj nmlkj nmlkj nmlkj nmlkj 
sincere when I reveal my 

own feelings and 

experiences to those I 

meet online. 

I do not always feel mlj mlj mlj mlj mlj 
completely sincere when I 

reveal my own feelings, 

emotions, behaviors, or 

experiences to those I 

meet online 

I often discuss my feelings nmlkj nmlkj nmlkj nmlkj nmlkj 
about myself with those I 

meet online. 

My statements of my mlj mlj mlj mlj mlj 
feelings are usually brief 

with those I meet online 

I usually communicate nmlkj nmlkj nmlkj nmlkj nmlkj 
about myself for fairly long 

periods at a time with 

those I meet online 

I do not often mlj mlj mlj mlj mlj 
communicate about 

myself with those I meet 

online 

I don’t express my nmlkj nmlkj nmlkj nmlkj nmlkj 
personal beliefs and 

opinions to those I meet 

online very often 

I often disclose negative mlj mlj mlj mlj mlj 
things about myself to 

those I meet online 
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Youth and Social Networking Technologies 
 

 

I usually disclose only nmlkj nmlkj nmlkj nmlkj nmlkj 
positive things about 

myself with those I meet 

online. 

 

On the whole, my mlj mlj mlj mlj mlj 
disclosures about myself to 

those I meet online are 

more positive than 

negative 

When I express my nmlkj nmlkj nmlkj nmlkj nmlkj 
personal feelings with 

those I meet online, I am 

always aware of what I am 

doing and saying. 

When I reveal my feelings mlj mlj mlj mlj mlj 
about myself to those I 

meet online, I consciously 

intend to do so 

 

*13. Do you think you reveal more about yourself through SNTs than to real-life (non- 
Net) friends? 

 
mlj Yes 

 
mlj No 

 

*14. Are there things your online friends know about 
you that you cannot share with real-life (non-Net) friends? 

 
mlj Yes 

 
mlj No 

 

*15. Consider the following: 
not at all somewhat a great deal 

 

Do you express more of nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj 
yourself online than you do 

offline? 

Would your family and mlj mlj mlj mlj mlj mlj mlj 
friends be surprised if they 

read your email or 

newsgroup postings? 
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Youth and Social Networking Technologies 
 

Receiving and providing Feedback through Social Networking Technologies 
 

*16. How often do you receive feedback/comments/messages through SNTs from 
several times a several times a several times a 

never once a month once a week once a day 
month week day 

 

Strangers                                      nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj 
 

Friends                                         mlj    mlj    mlj    mlj    mlj    mlj    mlj 
 

Family                  nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj 

Acquaintances                 mlj    mlj    mlj    mlj    mlj    mlj    mlj 

Teachers                                nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj 

Other (please specify) 

 

 

*17. How often do you provide feedback / comments / messages through SNTs for 
several times a several times a several times a 

never once a month once a week once a day 
month week day 

 

Strangers                                      nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj 
 

Friends                                         mlj    mlj    mlj    mlj    mlj    mlj    mlj 
 

Family                  nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj 

Acquaintances                 mlj    mlj    mlj    mlj    mlj    mlj    mlj 

Teachers                                nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj    nmlkj 

Other (please specify) 

 

 

*18. Why do you leave feedback / messages / comments 
 

fec It makes me more popular 

 
fec It helps deepen relationships / friendships 

 
fec My friends expect me to 

 
fec If I do then my friends will leave feedback / messages / comments for me too 

 
fec Other (please specify) 

 
55 

 

 
66 

 

*19. Think about the kind of reaction you receive on your SNT profile / page 
always negative sometimes negative neutral sometimes positive always positive 

 

The reactions that I                         nmlkj      nmlkj      nmlkj      nmlkj      nmlkj 
receive on my SNT 

profile / page are 

The reactions that I                         mlj      mlj      mlj      mlj      mlj 
receive on what I tell 

about my friends are 

 

  never rarely sometimes often very often 

negative manner nmlkj nmlkj nmlkj nmlkj nmlkj 

positive manner mlj mlj mlj mlj mlj 
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Youth and Social Networking Technologies 
 

Personality 
 

*21. I see myself as someone who 
does not apply 

to me at all 

is communicative, talkative nmlkj nmlkj 
 

is outgoing, sociable mlj mlj 
 

is reserved nmlkj nmlkj 
 

worries a lot mlj mlj 
 

gets nervous easily nmlkj nmlkj 
 

is relaxed, handles stress mlj mlj 
well 

 
does a thorough job nmlkj nmlkj 

 
tends to be lazy mlj mlj 

 
does things effectively and nmlkj nmlkj 
efficiently 

 
is sometimes somewhat rude mlj mlj 
to others 

 
has a forgiving nature nmlkj nmlkj 

 
is considerate and kind to mlj mlj 
others 

 
is original, comes up with nmlkj nmlkj 
new ideas 

 
values artistic experiences mlj mlj 

 
has an active imagination nmlkj nmlkj 

 
 
 
 
 
 

nmlkj

 ml

j

 nmlk

j

 ml

j

 nmlk

j

 ml

j 

 
nmlkj

 ml

j

 nmlk

j 

 
mlj 

 
 

nmlkj 
 

mlj 
 
 

nmlkj 
 
 

mlj 
 

nmlkj 

 
 

applies to me 

somewhat 

nmlkj

 ml

j

 nmlk

j

 ml

j

 nmlk

j

 ml
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 ml
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mlj 

 
 

nmlkj 
 

mlj 
 
 

nmlkj 
 
 

mlj 
 

nmlkj 

 
 
 
 
 
nmlkj

 ml

j

 nmlk

j

 ml

j

 nmlk

j

 ml

j 

 
nmlkj

 ml

j

 nmlk

j 

 
mlj 

 
 
nmlkj 

 
mlj 

 
 
nmlkj 

 
 
mlj 

 
nmlkj 

 
 
 
 
 

nmlkj

 ml

j

 nmlk

j

 ml

j

 nmlk

j

 ml

j 

 
nmlkj

 ml

j

 nmlk

j 

 
mlj 

 
 

nmlkj 
 

mlj 
 
 

nmlkj 
 
 

mlj 
 

nmlkj 

 
 

applies 

perfectly 

nmlkj

 ml

j

 nmlk

j

 ml

j

 nmlk

j

 ml

j 

 
nmlkj

 ml

j

 nmlk

j 

 
mlj 

 
 

nmlkj 
 

mlj 
 
 

nmlkj 
 
 

mlj 
 

nmlkj 

 



Appendix B: Explanatory Phase   

291 
 

 

 

 

 

 

Youth and Social Networking Technologies 
 

You have reached the end of the survey. Thank you for participating. 
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Appendix B2: Factor Analysis 

Relationships 

Descriptive Statistics Mean Std. 
Deviation 

depend on each other 3.3150 .72046 
influence each other’s feelings toward the issues you’re dealing with 3.3386 .71515 
have influence on each other’s thoughts 3.3858 .71322 
RBa 2.8740 .81642 
communicate over a wide variety of topics 3.4488 .91468 
tell each other exactly how you feel 3.2047 .98673 
confide in each other about almost anything 3.2835 .93348 
share intimate or personal things about yourselves 3.1102 .96960 
develop the ability to ‘read between the lines’ of each other’s messages to figure 
out what is really on each other’s mind 

3.2126 1.02066 

develop private signals that communicate in ways outsiders would not 
understand 

3.3071 .91297 

develop special nicknames that you just use with each other 3.5433 .87972 
I can accurately predict what each others attitudes are 3.2913 .80780 
RUb 3.8661 1.01858 
This relationship is very important to me 3.6299 .98241 
I would make a great effort to maintain my relationship with this person 3.6772 1.03802 
RCc 3.8346 .96579 
We have introduced each other to members of each other’s circle of friends and 
family 

3.3071 1.15821 

RNCb 3.8346 1.03712 
 

KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .775 
Bartlett's Test of Sphericity Approx. Chi-Square 1034.675 

df 153 
Sig. .000 

 

Communalities Initial Extraction 
depend on each other 1.000 .676 
influence each other’s feelings toward the issues you’re dealing with 1.000 .726 
have influence on each other’s thoughts 1.000 .636 
communicate over a wide variety of topics 1.000 .390 
tell each other exactly how you feel 1.000 .643 
confide in each other about almost anything 1.000 .790 
share intimate or personal things about yourselves 1.000 .666 
develop the ability to ‘read between the lines’ of each other’s messages to figure 
out what is really on each other’s mind 

1.000 .616 

develop private signals that communicate in ways outsiders would not 
understand 

1.000 .764 

develop special nicknames that you just use with each other 1.000 .570 
I can accurately predict what each others attitudes are 1.000 .411 



Appendix B: Explanatory Phase   

293 
 

RUb 1.000 .703 
This relationship is very important to me 1.000 .680 
I would make a great effort to maintain my relationship with this person 1.000 .770 
RCc 1.000 .701 
We have introduced each other to members of each other’s circle of friends and 
family 

1.000 .513 

RNCb 1.000 .649 
 

Cronbach's Alpha N of Items 
.779 14 

 

Self-Express 

Descriptive Statistics Mean Std. 
Deviation 

I am always honest in my self-disclosures to those I meet online. 3.3071 1.01193 
My statements about my feelings, emotions, and experiences to those I meet 
online are always accurate self-perceptions.

3.3937 .90112 

The things I reveal about myself to those I meet online are always accurate 
reflections of who I really am. 

3.4173 .92959 

I always feel completely sincere when I reveal my own feelings and 
experiences to those I meet online. 

3.2441 .87936 

RHd 3.1811 1.02676 
RHf 3.0472 .86243 
RAb 2.5197 .90721 
RAd 2.6929 .97192 
RAe 3.0472 1.09731 
I often discuss my feelings about myself with those I meet online. 2.5591 1.11022 
I usually communicate about myself for fairly long periods at a time with 
those I meet online 

2.4173 .96314 

I usually disclose only positive things about myself with those I meet online. 3.0000 .84515 
On the whole, my disclosures about myself to those I meet online are more 
positive than negative 

3.4567 .76382 

RPVa 3.3071 .98005 
When I express my personal feelings with those I meet online, I am always 
aware of what I am doing and saying. 

4.0079 .94698 

When I reveal my feelings about myself to those I meet online, I consciously 
intend to do so 

3.5118 .99096 

Do you think you reveal more about yourself through SNTs than to real-life 
(non-Net) friends? 

1.8740 .33315 

Are there things your online friends know about 
 
you that you cannot share with real-life (non-Net) friends?

1.8031 .39919 

Do you express more of yourself online than you do offline? 2.6299 1.74485 
Would your family and friends be surprised if they read your email or 
newsgroup postings? 

3.1575 1.94539 

 

KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .684 
Bartlett's Test of Sphericity Approx. Chi-Square 819.902 

df 171 
Sig. .000 
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Communalities Initial Extraction 
I am always honest in my self-disclosures to those I meet online. 1.000 .676 
My statements about my feelings, emotions, and experiences to those I meet 
online are always accurate self-perceptions.

1.000 .755 

The things I reveal about myself to those I meet online are always accurate 
reflections of who I really am. 

1.000 .729 

I always feel completely sincere when I reveal my own feelings and experiences 
to those I meet online. 

1.000 .701 

RHd 1.000 .687 
RHf 1.000 .712 
RAb 1.000 .680 
RAd 1.000 .779 
RAe 1.000 .665 
I often discuss my feelings about myself with those I meet online. 1.000 .603 
I usually communicate about myself for fairly long periods at a time with those 
I meet online 

1.000 .727 

On the whole, my disclosures about myself to those I meet online are more 
positive than negative 

1.000 .472 

RPVa 1.000 .618 
When I express my personal feelings with those I meet online, I am always 
aware of what I am doing and saying. 

1.000 .625 

When I reveal my feelings about myself to those I meet online, I consciously 
intend to do so 

1.000 .607 

Do you think you reveal more about yourself through SNTs than to real-life 
(non-Net) friends? 

1.000 .635 

Are there things your online friends know about 
 
you that you cannot share with real-life (non-Net) friends?

1.000 .610 

Do you express more of yourself online than you do offline? 1.000 .643 
Would your family and friends be surprised if they read your email or 
newsgroup postings? 

1.000 .628 

 

Cronbach's Alpha N of Items 
.663 16 

 
Personality 

Descriptive Statistics Mean Std. Deviation 
is communicative, talkative 5.2063 1.45502 
is outgoing, sociable 4.9603 1.64633 
worries a lot 4.3651 1.69518 
gets nervous easily 3.9841 1.57979 
does a thorough job 5.0952 1.36487 
does things effectively and efficiently 4.9603 1.25476 
has a forgiving nature 5.1111 1.37534 
is considerate and kind to others 5.7857 1.09257 
is original, comes up with new ideas 5.1349 1.37027 
has an active imagination 5.5238 1.45720 
REc 4.4206 1.61172 
RNc 4.0794 1.48380 
RConb 4.2857 1.54328 
RAgreeA 5.3175 1.49480 
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KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .705 
Bartlett's Test of Sphericity Approx. Chi-Square 724.475 

df 105 
Sig. .000 

 

 
Communalities Initial Extraction 
is communicative, talkative 1.000 .838 
is outgoing, sociable 1.000 .889 
REc 1.000 .443 
worries a lot 1.000 .769 
gets nervous easily 1.000 .709 
RNc 1.000 .658 
does a thorough job 1.000 .775 
does things effectively and efficiently 1.000 .723 
RConb 1.000 .458 
RAgreeA 1.000 .744 
has a forgiving nature 1.000 .328 
is considerate and kind to others 1.000 .722 
is original, comes up with new ideas 1.000 .684 
values artistic experiences 1.000 .777 
has an active imagination 1.000 .797 
 

Reliability Statistics 
Cronbach's Alpha N of Items 

.717 15 
 

Social Competence 

Descriptive Statistics  Mean Std. 
Deviation 

start a conversation with someone you did not know very well 3.4762 .81696 
introduce yourself for the first time to someone 3.3413 .85942 
start a new friendship 3.3889 .87610 
call someone whom you wanted to get to know better 3.0397 .86163 
ask someone to get together and do something 3.8889 .97342 
listen carefully to someone who told you about a problem he or she had 3.7222 1.00907 
comfort someone who is feeling down 3.7222 1.00111 
help others cope with an unpleasant experience 3.5794 .94109 
help someone when he or she asked you 3.7302 .89811 
help someone to feel at ease 3.5238 .86454 
express your feelings to someone else 3.2857 1.00285 
tell others about things you are ashamed of 3.0714 .98125 
tell someone that he or she is attractive or charming 3.2222 1.07248 
tell someone that you liked him or her 3.0476 1.13036 
show your sensitive side to others 3.1984 .94674 
stand up for your rights when someone wronged you 3.5714 .99139 
stand up for yourself when someone made a fool of you 3.3968 .96399 
stand up for yourself when someone accused you of something you didn't 
do 

3.4921 .98587 

stand up for someone else who was made a fool of 3.6270 .94432 
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KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .818 
Bartlett's Test of Sphericity Approx. Chi-Square 1385.960 

df 171 
Sig. .000 

 
 
Communalities Initial Extraction 
start a conversation with someone you did not know very well 1.000 .603 
introduce yourself for the first time to someone 1.000 .643 
start a new friendship 1.000 .617 
call someone whom you wanted to get to know better 1.000 .577 
ask someone to get together and do something 1.000 .336 
listen carefully to someone who told you about a problem he or she had 1.000 .758 
comfort someone who is feeling down 1.000 .796 
help others cope with an unpleasant experience 1.000 .826 
help someone when he or she asked you 1.000 .691 
help someone to feel at ease 1.000 .688 
express your feelings to someone else 1.000 .564 
tell others about things you are ashamed of 1.000 .570 
tell someone that he or she is attractive or charming 1.000 .694 
tell someone that you liked him or her 1.000 .751 
show your sensitive side to others 1.000 .485 
stand up for your rights when someone wronged you 1.000 .706 
stand up for yourself when someone made a fool of you 1.000 .824 
stand up for yourself when someone accused you of something you didn't do 1.000 .814 
stand up for someone else who was made a fool of 1.000 .713 
Extraction Method: Principal Component Analysis.

 
Cronbach's Alpha N of Items 

.876 19 
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