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Abstract 
 

Purpose: This study seeks answers to questions on how equity of information literacy and learning 
outcomes have evolved with the ongoing technologies advances in teaching and learning across schools. We 
report on a five year long BYOD (Bring Your Own Device) journey of one school, which was one of the earliest 
adopters of one-to-one learning devices in New Zealand.  

Design/methodology/approach: Using a socio-cultural ecological lens for analysis, a longitudinal study 
has investigated aspects of how digital/information literacy, computer self-efficacy, and nature of 
technology usage are transforming school and classroom curriculum practices. 

Findings: Study findings reveal a significant shift in social and academic boundaries between formal and 
informal learning spaces. One-to-one learning devices provide the link between school and home, as 
students take more ownership of their learning, and teachers become facilitators. Curricula changes and 
proper technological support systems introduced in the school structures have given agency to students 
resulting in greater acceptance of the BYOD policy and extensions to learning beyond formal classroom 
spaces. Digital divide amongst learners has evolved beyond equity in access and equity in capabilities to 
become more inclusive, thereby paving the way for equity in learning outcomes. 

Research limitations/implications:  This study has been conducted in a school which is located in a 
relatively high socio-economic region. To achieve a more holistic view, there is a need for further studies to 
be conducted in schools from low socio-economic communities.  

Originality/value: This paper adds to existing literature by sharing teacher reflections on their use of 
innovative pedagogies to bring changes to classroom curricular practice.  
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1. Introduction 
Immersion with information and communication technologies (ICTs) in our lives has altered the way 
information literacy skills are being perceived among the general population. Media-rich collaboration tools 
having more visual effects such as animations, drag, drop and click events  are being used to engage young 
and old. These tools in turn have transformed how formal education is being delivered as novel learning 
activities are being designed and assessment models are being aligned with the current teaching curriculum 
(Demiraslan & Usluel, 2008; Mardis & Everhart, 2013).  Teaching methods when assisted by appropriate 
technical tools, systems and services help to transform teaching and learning practices (Mardis & Everhart, 
2013; Sampson, Ifenthaler, Isaías, & Spector, 2014). Individuals (in this case, teachers) based on their 
defined profession (namely teaching) create their own context-adapted approaches (or teaching delivery 
styles) in their attempt to control chaos within their work domains (or classroom spaces), thereby making a 
more inclusive learning organization (Örtenblad, 2015). Or, in other words, teachers experiment with rich 
digital technologies as they integrate them into their existing teaching deliveries, thereby enabling 
innovative pedagogical practices in their schools. Further, with advances in technologies, opportunities to 
search and retrieve information have improved immensely, especially among learners who can explore 
themselves. The penetration of mobile, handheld devices and 24/7 access to the internet have created more 
prospects for both educators and learners to collaborate on learning activities from anywhere (Newhouse, 
Lane, Cooper, & Twining, 2014). Having said that, only the availability of technologies and ability to operate 
those devices are less than likely to improve the learning experience and outcomes (Bailey, Schneider, & 
Ark, 2012). Information literacy skills are key to make learners make proper use of available material 
resources and is crucial for learners to realize their potential in future endeavors (Mardis & Everhart, 2013; 
Meyers, Erickson, & Small, 2013).  

Earlier studies about the integration of technology in learning environment indicated that mere integration 
of digital learning technologies into existing pedagogical practices might end up contributing nothing more 
than physical access to ICTs (Rivers & Rivers, 2004). Literature suggests that despite the potential of 
innovative learning technologies to improve learning outcomes, it could end up accentuating existing digital 
divides (Parr & Ward, 2005; Rivers & Rivers, 2004; Winter, 2004) within the teaching and learning 
environments. Supporting the earlier argument, Wei, Teo, Chan, and Tan (2011) too caution us that as 
adoption stages of ICTs advance, there may arise more levels of digital divides based on the equity of 
information literacy and learning outcomes. Therefore, digital divide is a complex issue and it is hard to 
understand this phenomenon within a single context and by using a single definition. 

Over the last two decades, technology has transformed the way we communicate and collaborate with people 
around us, and also in the way we learn. Because of that, ensuring strategies for equal distribution of these 
technological opportunities would help everyone to achieve digital inclusion. As a result, digital division (or, 
we could also say, digital inclusion) has become a primary concern for governments, policy makers, and 
researchers.  

Therefore, to understand the phenomenon of the digital divide in the current learning context, a longitudinal 
case study of the BYOD policy was undertaken in one of the secondary schools in New Zealand. This 
provided us an opportunity to evaluate the use of teaching and learning technologies, curricular structure 
of school and ability of learners to gain the better learning outcome in the form of digital/information 
literacy in the single context. Some of our earlier research (Adhikari, Mathrani, & Scogings, 2016; Adhikari, 
Parsons, & Mathrani, 2012) has explored how the BYOD policy has influenced existing divides within the 
learning process across three levels, namely digital access, digital capability and digital outcome. Those 
studies have shed light on key issues affecting the learning process, which resulted in few focal constructs 
requiring further investigation. In this paper, we extend our analysis to understand how those focal 
constructs (digital/information literacy, computer self-efficacy, and nature of technology usage) have an 
effect on everyday school/classroom curriculum practices. Our analysis focuses on understanding personal, 
behavioral and environmental factors that influence digital capability divide and learning outcomes, which 
are known to result in digital outcome divides. 

2. Evolution in Digital Divide Literature 
The phenomenon of the digital divide has been studied in many contexts, which has resulted in multiple 
variations to our perceptions of this phenomenon, causing more confusion than clarification. However, the 
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shared understanding behind most of the studies are that the digital divide phenomenon is linked with many 
socio-economic issues, involving individuals and community groups; and this is now receiving increased 
attention from academics, researchers and policymakers around the world (Dewan, Ganley, & Kraemer, 
2005).  

The most common understanding of the digital divide phenomenon is the digital access divide. It is the 
division between those with access to digital technologies and those who do not (Cullen, 2001; Dijk, 2012; 
Zhong, 2011). Earlier studies on the division of access to technologies established some determinants for 
gaps between haves and have-nots, and identified financial status, household income, educational level, type 
of occupation and geographical location as being the most common factors. The digital access divide (also 
known as the first level or first order digital divide) is considered to be one of the earliest concepts of digital 
divide. Research around this aspect of the digital divide  continues to be relevant in understanding the 
phenomenon in different social contexts (Araque et al., 2013). 

Further study on  the phenomenon of digital divide has revealed that merely offering access to ICT to 
individuals may not be sufficient to ensure that they will use the medium appropriately to meet their needs 
and expectations (Hargittai, 2002). The study suggested that people who have been provided with access to 
technologies should also have proper skills to make meaningful use of available technologies (Bailey et al., 
2012; Eynon, 2009). Without proper digital skills, these people will not be capable of taking even the basic 
advantages offered by the medium, as a result of which, digital divide could still persist in the form of digital 
skills divide (Ghobadi & Ghobadi, 2015). This supports an earlier study by Hargittai (2002), where digital 
divide has been classified in two levels: first level (access to ICTs) and second level  (the ability to use ICTs 
properly).  

As the adoption stages of ICTs advance, new digital divides based on the equity of information literacy and 
learning outcomes could occur (Wei et al., 2011), resulting in a third level of divide (Figure 1). 

         

Digital outcome divide is a more recent analysis and is referred as the third level digital divide. It looks at 
the differences in the outcomes achieved by users of digital technologies determined by individual’s attitude 
and motivation towards technology, nature of technology usage, and ability of meaning making (Brandtzæg, 
Heim, & Karahasanović, 2011; Gunkel, 2003; Lenhart et al., 2003; Partridge, 2003; Wei et al., 2011; Zhong, 
2011). Supporting an idea from an earlier research in digital outcome divide, a recent study conducted with 
primary school students establishes motivational factors to have a significant impact on digital inclusion 
and equity in learning outcomes in educational contexts (Ghobadi & Ghobadi, 2015).  

In these present times, we stand on the cusp of a socio-cultural and technological transformation, bringing 
a shift in attention towards how digital divide is being steered with adoption in ICTs (Dijk, 2006). According 
to Pachler et al. (2010), the current situation of the world around us may be characterized as fluid (always 
tending to change), provisional, and unstable, where the responsibility for using digital technologies 
appropriately, meaning making and other risk taking have been transferred from institutions to individuals. 
Individuals make use of technologies and media more personally with more flexibility and mobility within 
different worldly spaces and contexts. With the widespread diffusion of the internet, individuals often work 
towards developing digital skills by exploration and experimentation by trial-and-error or do-it-yourself 
approach in the safety of their homes (Matzat & Sadowski, 2012). Moreover, this immersion with 
technologies extends across a spectrum of age groups in areas related to education, social media, gaming 
environments, and professional work practice amongst others. 

Figure 1: Three level digital divide framework (Wei et al., 2011) 
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3. Descriptive Case Design 
A number of approaches can be used to investigate the integration of digital learning technologies and 
strategies in classrooms. Some of the approaches include social constructivist perspective (Khalid et al, 
2014) and experimental approach using pre- and post-tests (Martin & Ertzberger, 2013). Cheung and Hew 
(2009) suggest research designs to include surveys, interviews or observations when investigating 
technology enabled learning and similar initiatives.  

The case study method is suitable when the objective is to learn about the environment in more detail (Dubé 
& Paré, 2003). In general, a case study examines a phenomenon in its natural setting, using multiple 
methods of data collection to gather information from one or more entities. Case studies are common 
research designs for exploratory (theory building), explanatory (theory testing) and descriptive (description 
of the context) in social science research (Yin, 2003). In this study, a descriptive case study has been used 
to present a longitudinal case of a secondary school implementing the BYOD policy. The school we have 
used for the purpose of our study is co-educational, state funded and ranked at the decile1 9 in the New 
Zealand school system.  

According to Yin (2003), case study design with a single case is suitable when the study represents a unique, 
revelatory or critical case. The case chosen is representative of the research problem and field of enquiry we 
are investigating since the said case is one of the earliest adopters of BYOD in New Zealand. Our study 
follows an in-depth single case study research design with continued investigation over a period of time.  
The case chosen is representative of the research problem and field of enquiry we are investigating since the 
said case is one of the earliest adopters of BYOD in New Zealand.  

Our study is based on the longitudinal analysis of a single case of a secondary school over a five year journey. 
In this paper, we probe the learning outcome divide aspect based on the three level digital divide framework 
(Figure 1). Four research questions are posed: 

1. How has the BYOD policy contributed towards the transformation of digital skills and literacy to 
enhance the student experience? 

2. What challenges were encountered in the overall learning process with BYOD policy? 
3. What changes did the BYOD policy bring to computer self-efficacy among learners? 
4. Did the BYOD policy bring any change in knowledge acquisition, attitude, behavior and progression 

towards learning? How? 

The source data for answering these questions comes from a set of semi-structured interviews conducted 
with five teachers involved in the BYOD policy. The criterion for selection of teachers was that they should 
have been with the school since the start of the BYOD policy. Proper ethical approval for sought before 
conducting teacher interviews. All interviews were voluntary and teachers were assured of their anonymity. 
The interviewees provided rich insights into the BYOD policy. Thematic analysis of interview data was 
approached followed by qualitative coding of the interview data. As Saldaña (2009) notes, coding of 
qualitative data has potential to be influenced by a number of factors shaping the interpretation of the data. 
In this case, the focal constructs (digital/information literacy, computer self-efficacy, and nature of 
technology usage) identified in our previous research are used as main constructs for qualitative coding 
(Adhikari et al., 2016). Further, the three components from the sociocultural framework (Figure 2) have 
been used as the units of analysis. Our analysis aims to identify data related to the focal constructs informed 
from our previous research, and possible relationships with specific enablers within each of the three 
components of the sociocultural framework where possible. Narrative storylines regarding learning 
outcomes divides existing over the course of the BYOD policy implementation starting from the inception 
to mature stage obtained from teacher interviews are shared.  

                                                           

1 Deciles are a measure of the socio-economic position of a school’s student community relative to other 
schools throughout the country. 
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4. Socio-cultural Analysis Framework 
Drawing on further from our previous research (Adhikari et al., 2016; Adhikari et al., 2012; Parsons & 
Adhikari, 2016), we have focused our further investigation on the influences of digital/information literacy, 
computer self-efficacy and nature of technology usage. Our aim is to increase understanding of how 
personal, behavioral and environmental factors influence learning outcomes that are known to result in 
digital outcome divide. The focal constructs identified for further investigation have potential to impact 
learning activities not only on formal spaces like classrooms, but also across informal spaces, such as homes 
and anyplace outside the school premises.  Therefore, a sociocultural approach is adopted to investigate the 
learning process within formal and informal learning spaces mediated by one-to-one digital learning 
devices. Our framework (Figure 2) adapted from Pachler et al. (2010) analyses interrelationships between 
three components, namely structures, agency and cultural practices. Engagement  with learning activities 
using one-to-one digital learning devices in and around different learning spaces is further influenced by a 
triangular relationship linking structures (imposed by curricula, communication, mobile technologies), 
agency (such as self and other users/actors) and cultural practices (or social interactions in everyday life) 
(Pachler, Bachmair, et al., 2010; Pachler, Cook, & Bachmair, 2010). Each of the three components of the 
socio-cultural framework aligns with the BYOD case study being investigated and helps to scaffold the 
interrelationships between key stakeholders, practices and structures governing the teaching and learning. 

 

 

Figure 2: The sociocultural framework used in our analysis (adapted from Pachler et al, 2010) 

Figure 2, above shows the various points of reference within each component that relates it to our study. 
One of the component, agency is all about the ability of acting on the world. In the context of our study, 
agency is having adequate digital/information literacy skills for using digital tools, thinking critically to be 
able to process and apply available information knowledgably. Cultural practices on the other side 
emphasize the areas that can benefit learning, as they relate to collaboration, meaning making, situational 
knowledge and media use. However, there is a chance that student learning are influenced by the 
psychological variables such as beliefs, attitudes and perceptions of teachers in the context of BYOD 
classrooms, as result of the social interactions (Salleh, 2016). Cultural practices in the context of BYOD are 
evolving based on student agency as social interactions over the digital world are enabled by the 
communications network. At the end, structures relate to the digital learning technologies, school 
infrastructure to facilitate BYOD classrooms, and the curriculum within which they are applied. Overall, 
digital environments are internalizing behaviors and transforming learning and meaning-making in a 
positive direction. 
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5. Case Analysis and Findings 
Semi-structured interview data were analyzed in NVivo, coded using emergent themes (developed from 
repeated ideas) and subsequently gathered together under predefined focal constructs for investigation. 
Following a simple content analysis of repeated ideas, the broad emergent themes are outlined in Table 1, 
cross referenced by three components of the sociocultural framework for mobile learning. 
 

Focal 
Constructs for 
Investigation  

Structures Themes n Agency Themes n Cultural 
Practices 
Themes 

n 

Digital/ 
Information 
Literacy 

Classroom curricular 
practice 

13 Improved access to 
resources 

8 Student learning 
practices 

11 

Suitability of technology 
used for learning 
activities 

9 Digital skills and 
agency of learner 

19 Support from 
parents and 
teachers 

12 

Technological and other 
support from School 

9 

Challenges in 
BYOD Policy 

 

Availability/affordability 
of learning technologies 

9 Student attitude and 
behavior 

22 Skills and 
motivation of 
teachers 

 

27 

Impacts on student 
learning activities 

14 

Curricular framework 
and teaching practices 

10 Acceptance of BYOD 8 Student 
Motivation 

30 

Learner Self-
efficacy 

Teaching and learning 
strategy within 
classroom 

2
7 

Ability of meaning 
making in the 
context of BYOD 

 

10 

 

Learning support 
between formal 
and informal 
spaces (Extension 
of formal 
learning). 

15 

Giving agency to 
students 

31 Student learning 
outcomes 

25 

Table 1 : Qualitative coding of teacher interviews data 

From the number of themes identified under three main constructs, we found that teachers tended to 
address themes related to challenges in BYOD as either positive or negative. Furthermore, their responses 
had higher number of reactions related to cultural practices in and around various learning spaces and 
settings. Teachers focused strongly on the cultural practices and agency of the learners as strong 
contributors for challenges in BYOD policy. In contrast, there was less mention of the information literacy 
construct on the same themes. This may be because teachers are now at an advanced stage of ICT skills and 
hence do not consider this to be an important issue anymore. The coding of data also shows some obvious 
observations about their concerns like, acceptance of BYOD by all stakeholders with the increased 
availability and affordability of technology. Availability and affordability of technologies was once 
considered one of the biggest concerns at the beginning of our study (Adhikari et al., 2012); however, now 
does not seem to be a major issue with the BYOD initiative having progressed to a mature stage. The 
following sections will provide the analysis of interview data based on each individual construct used for 
qualitative coding. 

6.1 Digital/Information Literacy 

Information literacy is the most important construct of our study since the start of the BYOD journey. With 
the greater integration of technologies into every aspect of teaching and learning, it is critical that learners 
have appropriate level of digital/information literacy to be able to achieve better learning outcomes (Bailey 
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et al., 2012). Better digital/information literacy leads to improved skill development and knowledge 
acquisition, which in itself is an evidence of better learning outcomes.  

In terms of information literacy construct, interview data shows that the comments related to the school 
structure were generally of positive nature. Themes that emerged from the qualitative coding in this 
construct include classroom curricular practices, school infrastructure and other support, and suitability of 
technology being used for teaching. Undoubtedly, transition to the BYOD was a big shift for school, teachers 
and learners, and majority of teachers seemed to have embraced the opportunity to make positive change 
from their part. Change in the curricular structures within the classroom practices is revealed as exciting by 
teachers. Comments from teachers highlighted how teachers are putting their individual efforts to make the 
BYOD policy successful. One teacher’s comment below shows how technology in classrooms has changed 
their approach of teaching. 

“It has changed my whole approach from being at the front of the class to being alongside the students. 
I would not say I have become one of them, but I am definitely alongside them now” 

In reference to school infrastructure and planning to support the policy, following comment shows level of 
determination from the school to ensure the equity of access to digital learning devices for learners. 

“School did a really good job in managing that by having laptops to help students whose family couldn’t 
afford devices” 

With the huge shift in the school’s pedagogical approach, school has done exceptional work in the 
professional development for teachers through conferences, seminars, mentoring programs and peer 
support. Comments from teachers actually reflect the professional development commitment from school 
towards staff development. The following comment reiterates the supportive transition to BYOD 
classrooms.  

“Because all of the professional development, our journey has been easy so far. Even the training 
around Ultranet2 has been fantastic. So I found it a really good journey.”  

However, some issues were reported regarding technological infrastructure support by the school with the 
sudden shift in pedagogical approach. Teachers expressed concerns over some issues they faced related to 
their teaching. Majority of comments about technical issues referred to the quality and reliability of internet 
connectivity. 

“If I talk about our school, we need to improve on the connectivity and bandwidth we have. We 
have improved a lot over the years but it needs more of it.” 

Other concerns which were reported related to the technological infrastructure was a lack of a unified 
approach around the learning management system and other tools (software) to support overall learning 
activities. Even after going to digital delivery of learning resources, there seemed an absence of a common 
workflow model related to the submission, marking and feedback. The following comments being typical: 

“I think the other challenges we have is not having the appropriate method of submitting large 
assessment files to teachers. We don’t have a universal system that works electronically for everything. 
We have to use different applications for different tasks.” 

Despite some concerns, there seems to be considerable effort by school in facilitating teachers and learners 
to participate into BYOD classrooms. This includes nurturing and supporting the digital/information 
literacy among students. As long as better information literacy skills are on the making, changes in student 
learning practices will contribute to skill development, knowledge acquisition and overall learning 
outcomes.  

“I think we are in a position where we are able to focus on merit and excellent rather than achieve. 
That’s because students have resources at their fingertips and don’t have to spend time here and 
there (like computer labs, library) and can invest that time on higher order thinking” 

                                                           

2 Ultranet is a learning management system used by the school. 
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Regarding cultural practices, generally the teachers expressed trust over the classroom learning practices 
and believed that student-learning practices to be going in the right direction.  

“I don’t think all of my kids are on task all the time but I do think they are able to flip between things, 
and still produce really good quality work within the timeframe available.”  

To summarize the analysis of the digital/information literacy construct, there is a reasonable amount of 
evidence to conclude that the existing practices among students, teachers and school are steps in the right 
direction to achieve the goal of improved learning outcomes among students. 

6.2 Challenges in BYOD Policy 

This is the most talked about topic since the beginning of the BYOD initiative at the school we are working 
with, and attracted many debate and disquisitions led by media, parents and the wider community. So much 
so, in fact the first two years of our research focused into identifying challenges in BYOD policy (Adhikari, 
Mathrani, & Parsons, 2015; Adhikari et al., 2012). We were quite open in our approach on those initial days 
of the BYOD policy journey and our strategy was to let the discourse of the initiative guide the direction of 
our research. After the initial stage of denial, the debate/discourse on the topic took a sharp turn to some 
other key issues like information literacy, effective teaching methodologies and collaborative approach 
towards learning. No doubt, there have been new challenges appearing along the way, the discourse started 
to focus more on the solution. No matter what, any challenge that appears either related to student, teachers 
or school, is not helpful to achieve the overall objective of better learning outcomes through greater level of 
digital equality. After all, student learning is of paramount concern to every stakeholder, and defines the 
success and failure of the whole BYOD policy.  

It is of no surprise that one of the biggest concerns that came out of first few years was the availability and 
affordability of the digital learning technologies for students. A positive indication on the success of the 
BYOD initiative can be gauged from recent comments made by teachers, which unveils a narrowing of the 
gap for access/availability to technologies. It is fair to say now, that this has now reduced to a nominal level. 
The following comment presents the current state of this issue: 

“These issues are still there to a certain extent. I have had one student this year that’s been most of the 
year without device. And she got a device later in the year. So, instead of three or four at the beginning 
of BYOD policy, it is now minimal and down to one or two” 

To address the issue of access to learning devices within the classroom, school has a good system to support 
the students coming to school without any devices. The school maintains a pool of devices which can be 
loaned during school hours to support learning in classrooms. The issue of access comes in a range of 
variations like students without any devices but internet and computer at home, and students with devices 
but no internet at home. Therefore, teachers have to deal with the variety of issues within classrooms and 
so have come up with a solution to that. The following comment shows a simple solution for students with 
devices but no internet at homes.  

“We do have some students that those don’t have access to Wi-Fi at home. So to get around that, we tell 
them to download all the learning materials at school.” 

Despite few concerns for access and affordability of one-to-one digital learning devices, acceptance of the 
BYOD classrooms have increased among students, teachers and parents. 

Second aspect of the current construct is the attitudinal, behavioral and motivational issues associated with 
the students and teachers. As we are aware, the school had to face a backlash from all of the stakeholders at 
the time of launching BYOD classroom initiative. The denial in transition to BYOD classroom was present 
within classroom for a while and appeared in the classroom in the form of behavior and motivation 
problems. Many teachers expressed challenges in classroom management during first two years. The 
following comments reveal some issues regarding attitude and behavior within classrooms: 

“Yes. Initially when students came in with parents misgivings and saying well that’s not how I have 
been taught so why should we change things. They will come in without realizing with pre-conceived 
ideas. Those were the challenges you would have to breakdown.” 

“Well, what makes people learn is interest and engagement. And that's what the technology gives them. 
That makes learning interesting and engaging. I am you could be the brilliant and intelligent person 
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in the world with the best information literacy. But if you are not interested in something you are not 
going to bothered, are you? So that's what these do, they make you interested.” 

“In a negative point of view, the changes we have seen is some of the inappropriate behavior using 
their one-to-one devices.” 

Another teacher goes even deeper into the issue and confirms one of the worst fears of parents. 

“I think because they have got access to internet 24x7, they are exposed to a lot of things, which 
they wouldn’t have otherwise, like pornography. When I walk past kids iPads, I don’t know how 
to deal with it because I quite often get objectionable materials being opened. And that of course 
changing their attitudes, they are not as innocent as they should have been.” 

Overall, findings reveal the positive change in student engagement in leveraging technology to up-skill 
themselves. Despite few issues, many teachers agreed on the positive changes in students’ behavior: 

“As far as I am aware, we haven’t had many changes apart from more positive changes with kids, 
that a disengaged being more engaged.” 

On the other side, interviews with teachers revealed that some of the teachers (specifically the older teaching 
staff) were not buying in the whole idea of BYOD classroom and taking this as just the introduction of 
another stationary item and think that it will just add extra work load to the teachers (Selwyn, Nemorin, & 
Johnson, 2016).  Because of that, there was a lack of interest in leveraging technology for maximizing of 
their teaching delivery. 

“My style unlike other teachers in the school hasn’t changed radically; devices are just means to an 
end” 

Teachers are the most important stakeholders in the whole BYOD policy and are key strategic enablers to 
bring positive change. However, if there are individual teachers with lack of interest in leveraging technology 
for maximizing benefits of the BYOD classrooms, it directly affects the students and their agency for learning 
activities.  

“The most important thing is, if you don’t upskill you will fall behind. And when you fall behind, it 
obviously means your students fall behind. We have got 100 teachers in the school and if 10 of them are 
step behind, that’s going to affect those 10 teachers and their 20/30 students in each class. And that’s a 
lot of students to be affected by that.” 

With the presence of few teachers not so keen on the BYOD classroom even after the years of 
implementation, there seemed some dissatisfaction among other fellow teachers within school. One typical 
comment sums up the feeling: 

“I think it depends on the teacher expectations to some extent. Like, I don’t entertain any of that 
grumbling. And if they start going on like that, I say you have right to choose another school and 
this is the way we do things here. There is no other option and you have to participate and 
cooperate if you choose to be here. It might be exempt in few situations if there is a reasonable 
excuse on why they can’t do it.”  

Regarding the changes in motivation, students seemed to amaze teachers with positive changes in their 
learning activities somehow, despite some concerns here and there like poor handwriting skills. The 
following comments shows students acceptance of BYOD policy. 

“Nobody has complained over the last few years for the fact that having to use the devices have an 
impact on their learning. I think it has improved their learning capabilities.” 

“I love the fact that students are not so much consumers as they used to be. They are more creators of 
knowledge and that for me is amazing. I love the fact that, they gather information to create something 
to show they have understood. They are more creators then consumers now. So I think that for me is 
the best thing about BYOD.” 

The positive change in the motivation was not just limited to the students. Majority of teachers are also very 
enthusiastic and enjoying the BYOD classroom.  
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“I think, looking at it and thinking totally invigorated teaching. I have been teaching for 25 years, 
and the first time we are not talking this naughty or that naughty one, but about what everyone 
tried in their teaching and all the positive things.” 

To summarize, despite better outcomes in access and affordability of technologies and the positive changes 
in motivation among students and teachers, there remain some challenges. Most importantly, there needs 
to be a strategy to ensure positive changes in student attitude and behavior within the classrooms. 

6.3 Learner Self-efficacy 

Learner self-efficacy is relatively new aspect of our investigation and has its root in the three level digital 
divide framework (Figure 1), adopted for our research. The framework describes self-efficacy as one of the 
major predicators of the digital capability divide, which in turn leads to digital outcome divide in 
combination with some other factors (Wei et al., 2011). Therefore, exploring self-efficacy has become very 
important for understanding its effect on student learning outcomes. Analysis in this section will cross-
examine this construct using the sociocultural framework (Figure 2). In reference to the school curricular 
structure, teaching and learning strategy has been developed to promote and maximize student engagement. 
Majority of the learning activities are designed with emphasis on student-led learning with greater 
responsibility for their on their part. The following comment reflects this change: 

“We are doing more student-focused activities, rather than teacher sitting in front of the class and 
teach. Students are going and finding their information and that’s what the devices are good for.” 

Teaching and learning strategy being practiced by teachers does not just maximize student engagement, but 
also gives them more responsibility. Responsibility in this context has been given through learning designed 
to ‘lead by’ learners. There can be a rage of learners within the same classroom in terms of their pace and 
ability of learning and therefore, giving extra responsibility to students through student-led learning might 
seem unfair in the first instance. However, it has worked quite nicely to bring the balance between the fastest 
and the slowest learners. The student-led learning approach has provided an extra opportunity for students 
to learn and understand on their own pace, without having to worry about the pace of others. One teacher 
says: 

“It is a game changer when slowest student doesn’t have to go at the same pace as the fastest student 
in class. Where you go with your own pace and teachers will be available to support you throughout 
your learning activities.” 

Apart from the greater responsibility for their learning, literature suggests giving more agency to the 
learners as an integral part of the process in the technology enhanced teaching and learning context 
(Pachler, Bachmair, et al., 2010). This has been found to be practiced in the context of our case study by 
giving more freedom and ownership of their learning (Wei et al., 2011). Teachers have embraced the idea of 
giving more autonomy and ownership to students in many different ways. The following comments from 
teachers show the change in their mindset in the evolving BYOD environment. 

“One change we have seen is people develop into independent learners.” 

“On a good day, you come here and you will see students outside. They are still on task but they are 
choosing different learning environment for them.” 

“Very first thing is, let the students be and trust that they are going to take ownership of their learning.” 

One of the most significant change that emerged from BYOD policy is the disappearance of in boundaries 
between formal and informal learning spaces to allow for participation into learning activities and 
collaboration. Effectively, the learning activities that start in the classroom can still be completed and 
collaborated from anywhere (i.e. out of school). With one-to-one devices now becoming the norm, the help 
of appropriate apps and good quality internet can extend the scope of participation in learning activities, 
thereby linking formal and informal learning spaces. One typical comment about boundaries states it 
simply: 

“I think it has extended the boundaries even when students are away, they can access Ultranet virtually 
anywhere in or out of the school.” 
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The following comment explains the extension of boundaries between learning spaces in the practical 
context and shows how important and embedded it has become in teaching and learning in the context of 
our case. 

“If the student is working on a project in google docs, I can be at home and monitor and offer my help 
if needed. Sometime, when I check student work, it happens to be that they are working on it on the 
same thing at the same time.” 

Combining all of the innovative and positive changes discussed above, there is a lot of scope in shaping 
students’ ability of meaning-making to improve their learning outcome. That in turn has potential to shape 
the self-efficacy of the learners. One comment states the positive changes experienced simply: 

“For majority of students, they have improved on critical thinking ability.” 

At the same time, where it worked very well for people with adequate level of digital/information literacy, 
there have been some concerns about those without the same level of digital/information literacy skills were 
raised.  

“Some students are lot more confident in finding, processing and applying information they come 
across and others don’t. I think that’s what separates your achieved students with excellent ones, 
because quite often your excellent students have higher level of information literacy.”  

Interestingly there were no conflicting views about improvement in student learning outcomes over the 
years of BYOD policy. There was a strong feeling among teachers that BYOD has definitely contributed in 
improving learning outcomes. 

“The results that we are getting since having BYOD are improved. I definitely would be very surprised 
if results go down.” 

“I think the critical thinking ability in majority of students have improved because I find their essays 
lot more detailed and with in-depth information. They have lot more insightful comments.” 

Based on the themes emerged during the analysis of data, it is evident that everything including 
transformation of school curricular practices, greater agency to student and improved ability of meaning 
making are supportive to build self-efficacy among students. This in turn has a positive effect in achieving 
better learning outcomes in the context of BYOD classrooms. 

 

6.4 Learning Outcomes 

The most obvious question that comes in the mind after the implementation of BYOD policy is that, did it 
bring any changes to the student’s learning outcomes in any ways? The answer to this question is not simple, 
because the changes introduced by BYOD policy altered the traditional teaching and learning landscape. It 
transformed the role of teacher within the classroom, changed the way students and teacher communicate 
and expanded the way learners collaborate on learning activities. We can categorize the outcomes of the 
BYOD policy into two major areas, one is motivation, knowledge acquisition and progression towards 
learning and other is transformation in attitude and behavior of learner.  

In terms of the motivation, knowledge acquisition and progression, the analysis shows positive outcome. 
Following comments from teachers indicate towards the success of BYOD policy in terms of access to 
information and ability to think critically and use available information in a meaningful way.  

“For majority of students, they have improved on critical thinking ability.” 

“I am marking essays at the moment and they have done more than five paragraphs of writing on an 
average.  For the same task students used to come up with just a paragraph or so. Therefore, we know 
that they are more engaged and motivated towards learning.” 

At the same time, whereas majority of students are doing well and are more motivated and engaged, some 
of the students are not. The real point of difference between them is the ‘information literacy’, which one 
group has and other does not. The following comment explains the real reason for that difference. 
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“Some students are lot more confident in finding, processing and applying information they come 
across and other don’t. I think that’s what separates your achieved students with excellent ones, 
because quite often your excellent students have higher level of information literacy.” 

Despite few challenges and difficulties, the feeling from all the stakeholders and overall outcome in the 
motivation, knowledge acquisition and progression is positive, as explained in the following comments. 

“As I said earlier, digital skills are improving among students for sure. They are getting better at 
operating the learning devices every day.” 

“The results that we are getting since having BYOD are improved.  I definitely would be very surprised 
if results go down.” 

“Nobody has complained over the last few years for the fact that having to use the devices have an 
impact on their learning. I think it has improved their learning capabilities.” 

In terms of the other category related to the attitude and behavior, the results are not as positive as the 
earlier one. 

“But then some kids they seem to be on task may not necessarily be on task. You are still catching them 
in facebook and they are still playing game.” 

“You are never going to stop students going off task. It’s the way you manage that’s important.” 

“Although we put responsibilities to the kids, they don’t always take their responsibilities. They will be 
the kids no matter what and they like saying no and being rebellious sometimes.” 

“In a negative point of view, the changes we have seen is some of the inappropriate behaviour using 
their one to one devices. And I think that's always going to be a problem. You are trying to crack down 
as hard as you can with putting them off the internet connection, but the students are very clever to 
hide things and work aroud loopholes.” 

The other thing is, the hype of it is coming down and students are getting comfortable using it, as I 
have said earlier they are getting better in finding loopholes and there is an increase in students going 
off task. 

Overall, there seem to be a positive trend in terms of the knowledge acquisition and critical thinking and 
still some issues around the attitudes and motivations. The feelings from the teachers indicate that they are 
not too much concerned with student attitude or behavior issues, as long as students are satisfying the 
minimum standards in their learning activities. With the increased agency being offered to learners in their 
learning process, the views from teachers’ looks rather relevant, as one of the important condition of offering 
students more agency is to have trust in them. A comment from one teacher sums up the expectations 
between the teacher and learners in and around BYOD classrooms. 

6. Contributions 
This paper combines two frameworks to cross-examine the relationships between the various sources of 
social cognitive abilities related to individual’s information literacy, learning activities and computer self-
efficacy levels. This paper has integrated the three level digital divide framework applied to the context of 
teaching and learning with sociocultural framework for mobile learning. We have used three main 
constructs used to investigate social cognitive abilities identified from our earlier research (Adhikari et al., 
2016) and cross-referenced it with socio-cultural framework for mobile learning(Pachler, Bachmair, et al., 
2010) to explore how each of the three component govern the student learning activity in the BYOD 
classroom. We have been able to establish that self-efficacy level in learners can potentially affect their 
knowledge acquisition, skill development and brings about changes in attitudes and behaviors, which in 
turn has a greater impact on the learning outcomes. This has led to many interesting findings and has been 
helpful in identifying certain key emergent themes over the five year BYOD journey.  

First, there has been a sense of satisfaction in terms of better access to information enabled by personalized 
digital devices, resulting into improved critical thinking ability among students. The speed and ease of 
accessing any kind of learning resources have helped students to engage into critical thinking and meaning 
making. This led to teachers feeling confident to introduce innovative pedagogies to change their classroom 
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curricular practices and become facilitators from teachers in front of the class. Second, analysis clearly 
shows the gradual disappearance of the boundaries between formal and informal learning spaces through 
different methods collaborative activities, resulted into improved student motivation. That in turn has 
helped teachers change their whole classroom curricular strategy to maximize the potential benefit of BYOD 
policy. Third, we have seen a growing enthusiasm in teachers in providing more agency to students by giving 
them more freedom and the responsibility over their learning. This has certainly helped students take 
ownership of their learning and keep themselves motivated. There was no theme emerging from the analysis 
about the workload, but greater responsibility and ownership of learning by students, relieved teachers from 
excessive workload in some ways. This was a huge improvement as excessive teacher workload was 
identified as major challenge at the early stage of our research. Fourth, analysis found a theme emerging 
from data, that the whole BYOD policy and school curricular practice lacks a unified approach to teaching 
and learning. This has probably caused a sense of dissatisfaction among students as they adapt to the 
teaching styles of various teachers. Teachers are aware of this situation and recognized the amount of effort 
students require because of this. However, individual teachers are not in a position to set a universal 
workflow approach to address the issue. There is a scope for school to fill this gap and develop a teaching 
and learning strategy to fit across the various subjects and school year levels to support the BYOD classroom. 

Last but not the least, parents and teachers have expressed some concerns over the 24x7 unsupervised 
access of internet by students. Data from the teacher interview shows concerns about the safety of students 
from the risks imposed by unsupervised access to internet. Some of the comments from teachers show that 
students are already exposed to risks like pornography and cyber bullying.  

7. Conclusions and Limitations 
Schools have a societal perspective with their core business in educating future citizens of the world.  Using 
a socio-cultural lens, this study investigates how integration of one-to-one devices influenced teacher and 
learner experiences within a secondary school context near the end of a five year long BYOD journey. Rich 
insights on digital divide aspects related to information literacy and learning outcomes are shared after 
qualitative analysis of the empirical data collected. Abundant quotes from interview data have illustrated 
teachers’ viewpoints in their own words and added contexts to digital learning strategies they have adopted.  

We can categorize the findings into three main areas, namely curricular structures of the school, agency of 
the learners, and their cultural practices. The findings indicate the positive improvements in school and 
classroom curricular practices in a bid to achieve success of BYOD policy. This has been possible with the 
combined effort of school management, teacher efforts to implement the BYOD classrooms, and support 
from the stakeholders like parents. 

Another area that have seen a very good progress within the BYOD policy is that, the teaching and learning 
practices/methods have been designed in such a way that the learner gets greater freedom and flexibility in 
participating into learning activities. This has contributed to learners being more independent learners with 
even greater responsibility of their learning. 

At the same time, there have been some issues around the cultural practices that stayed stagnant and haven’t 
improved as much, despite the problem being visible quite clearly, and that too from early stage of the BYOD 
policy. These include issues like student attitudes, motivation, behaviors and have a lasting effect on the 
ability to learn among learners. This may lead to poor student performance, increased outcome gap among 
the learners and sometime may well threaten the digital safety of students through exposure to internet. 
However, all in all the data has provided a fresh look into the research study  

A limitation of this study is generalizability, since the secondary school where the study has been conducted 
is located in a reasonably high socio-economic region. Further similar studies need to be conducted in 
schools surrounded by low socio-economic communities. Another limitation of this study are that the  views 
expressed in this study are from five teachers only.. However, these five teachers have been with the school 
since the start of the BYOD policy and hence their views are representative of the overall changes that 
occurred over the years. 
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