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Abstract 
Several empirical studies have established an increasing use of virtual learning environments by 
higher institutions in delivering blended and online courses. In addition to managed learning 
environments, educators have since explored the use of personalized learning environments, Massive 
Open Online Course (MOOCs) platforms, Web2.0 applications and mobile apps in response to the 
heterogeneous learner population who use an array of digital tools for academic purposes. The 
literature has shown that digital literacies play an integral role in their selection of tools. This paper is 
thus an investigation on how having different levels of digital literacies affect their selection and use of 
Internet tools for learning. This qualitative study employed the use of mini focus group interviews to 
explore differences and similarities among a population of postgraduate learners. The first focus group 
comprised of multinational on-campus students (n=6) while the second focus group comprised of off-
site students (n=4). Findings from the two datasets were inductively and deductively inferred through 
thematic analysis. Participants' responses were measured based on the 7 aspects of digital literacies, 
viz. Access, Identify, Manage, Integrate, Evaluate, Create, Communicate. The study found that a 
higher level of digital literacy empowers a learner to take advantage of many types of technologies, 
thus having no particular preference but a preference for having options. In contrast, a low level of 
digital literacy restricts a user’s preference to only one or two main and most familiar Internet 
technology. 
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1 INTRODUCTION 
According to a longitudinal study from 2001 to 2012 on 85 universities in the United Kingdom [1], the 
use of Blackboard as a Virtual Learning Environment (henceforth VLE) has risen from 34% to 60%. 
Similarly, the use of the open source VLE Moodle has risen from 0% to 58%. A small remainder of 
these universities uses in-house or other open source VLEs [1]. In addition, universities have over the 
years been more accommodating to students’ use of non-centrally supported tools such as Mendeley, 
Dropbox or Google Docs.  

The same study inferred that students have different preferences to these tools for academic 
purposes. For document sharing, examples based on levels of preference were ‘Mendeley (2%), 
Dropbox (36%) and Google Docs (74%)’ (p.76). For capturing lectures, examples were ‘smartphones 
(22%), Captivate (6%) and iPad (6%)’ [2]. These empirical data illustrate that nearly if not all of the 
universities in the UK are currently using VLEs, and students are users of a wide range of digital tools 
for academic purposes. This underscores the importance of digital literacy in universities, particularly 
when “one in six (…) students fail to graduate due to having meagre computer literacy skills” [2].  

In an attempt to identify the presence of this phenomenon for the purpose of consequently observing 
and establishing a theoretical framework, an exploratory qualitative study was performed on a 
selected sample of UK based postgraduate students. The study involved gathering preliminary data to 
gauge the existence of the phenomenon. A focus group was therefore purposeful in that it can be 
“used in an initial phase to help prepare for the main data collection phase, for example, as a 
precursor to the development of a more structured instrument” [3]. Thus, the intent of paper is to report 
on the processes involved in analysing the preliminary data that were collated in relation to this 
phenomenon, with the guiding research question being: how does a student’s digital literacy affect 
use of the internet for academic purposes? 

2 METHODOLOGY 
This study employed an exploratory qualitative interview design. Two unstructured focus group 
sessions were conducted. Both sessions were platforms for discussions on the general topic of 
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‘internet use for academic purpose’. Focus group 1 (henceforth FG1) comprised of six multinational 
postgraduate students from the same programme and was carried out in a classroom and adhered to 
acceptable focus group protocols.  

Focus group 2 (henceforth FG2) comprised of four postgraduate students of the same nationality, but 
from different universities and programmes. This focus group was carried out via Skype group chat. 
Both focus groups were given an allocated time of 30 minutes for the main discussion itself. FG2 had 
added time on top of the time allocation due to the need to develop acquaintances in order to achieve 
an informal setting similar to FG1. The participants are given pseudonyms to maintain anonymity and 
confidentiality.  

3 ANALYSIS 
The method of data analysis employed for this research was thematic analysis through a hybrid 
inductive and deductive approach whereby it allows “the tenets of social phenomenology to be integral 
to the process of deductive thematic analysis while allowing for themes to emerge direct from the data 
using inductive coding” [4]. The process by which the thematic analysis was performed followed the 
systematic phases of thematic coding analysis [3] which involves i) data familiarisation through 
transcription, followed by ii) generating initial codes, iii) identifying themes, iv) constructing thematic 
networks and v) interpreting the collated. 

3.1 Stage 1 – data preparation and familiarisation 
Data preparation involved the transcribing of digital audio recordings from the two focus group 
sessions because analysis via “coding is easiest using a transcript” [5].  Nonetheless, initial analysis 
was conducted in tandem with the preparation of data, as researchers are suggested to immediately 
and actively immerse themselves in the data to search for meanings and patterns [3]. During the 
process of preparing data for analysis, several repetitions of ideas and opinions found in the data 
began to converge together into categorical clusters, and in turn implied that themes were potentially 
present. 

It was also through active immersion during this transcription process that the details concerning 
prosody and dialect were observed to be not significant in the induction of these clusters. It was 
sufficient to transcribe the dialogues in verbatim without prosody and dialect because “conversation or 
discourse analysis call for very detailed transcripts [but] thematic analysis does not require the same 
amount of detail” [3].  

Nonetheless, significance in prosody and dialect were noted as supporting data as interviewer’s notes 
to ensure that the dynamism of the sessions was not discarded, as there is a danger of superficial 
coding and decontextualisation when transferring spoken context to text transcriptions [5][6]. The data 
were electronically transcribed using Microsoft Office in accordance to the second version of the 
transcription convention [7], which among others include giving each speaker a pseudonym to 
maintain anonymity, and to use conventional versions of spelling, interpunctuation and paralinguist 
utterance amongst others. An electronic text was preferred because further analysis was to be 
performed using dedicated analysis software.  

3.2 Stage 2 – generating initial codes 
Cognizant of the research questions, the previous stage inferred the potential presence of three main 
and seemingly inter-connected clusters by which the data could be analysed, viz. (A) participants’ 
characteristics, (B) the ways by which certain technologies were being used, and (C) the technologies 
being used. However, as they were established through being immersed in data, a more robust and 
systematic approach was required to eliminate chance and subjectivity.  

Hence, a dedicated analysis software was used because, among other advantages, “they help the 
development of consistent coding schemes [and] can analyse differences, similarities and 
relationships between coded elements” [3]. In order to corroborate the presence of these observed 
clusters, the data transcripts were loaded into dedicated analysis software to assist in identifying 
instances in the focus group discussions that align with at least one of the three clusters and 
systematically coding them. Thus, NVivo was utilised for this purpose because its features include “the 
ability to code text into key codes (nodes) and to arrange codes and nodes into hierarchies, clusters” 
as well as the ability to “enable analyses of similarities, differences and relationships between texts 
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and passages of text” [8]. A salient point during this stage was realising the task of identifying key 
codes to be categorised together. Thus, the transcripts were scrutinised through open coding because 
it is “the initial form of coding undertaken by the researcher” [3] and is a process that “generates 
categories and define their properties (the characteristics of a category or phenomenon or its 
attributes)” [9]. For this purpose, a loose inclusion-exclusion criteria was formulated to ensure 
objectivity and clarity of what forms of statements, interactions or speech events were to be accepted 
or rejected as codes. 

Coding was also driven by both data and theory, which involved identifying themes “from the 
consideration of the data” and “the approaching the data with specific questions in mind”[3]. The 
former approach was deemed suitable in identifying clusters (A) and (C).  In other words, any 
instances that portrayed a participant’s character were coded, and any mention of a specific 
technology being used was coded. The latter approach was suitable for identifying clusters (B), which 
in literature is conceptualised as ‘digital literacy’. In other words, any instances of using technology 
that might fall under the digital literacy theoretical framework were coded.  

Thus, with the research question as an overarching scope, a top-down approach of linking codes with 
one another was performed throughout the open coding process as a parallel and complementary 
strategy. The overall initial coding process using NVivo generated 276 coded references, each 
reflecting at least one of the three clusters. In NVivo, a text reference can be an excerpt of any length 
from the transcript. For this study, references ranged from at minimum three-word phrases to at most 
a short dialogue of speech turns, denoting how the coding process have evolved into a parallel 
bottom-up and top-down approach.  

3.3 Stage 3 – identifying themes 
The aforesaid cluster model proposed that three clusters would sufficiently categorise the data into 
themes in order to find answers for the research questions. However, as coding progressed further, 
not only was there increasing evidence of these clusters befitting identified themes, but within the 
clusters themselves there was sufficient evidence of sub-themes. This finding proved valuable to the 
pursuit of understanding the effects of different levels of digital literacy, because every participant 
possessed some measurement or combination of digital literacies but it was the differences within 
these themes; it was the sub-themes that would be a more reliable indicator of diversity in the sample.  

Furthermore, the plurality and variability present in these themes and sub-themes implied that their 
perceptions were either binary, for example the notion that using technology is either beneficial or 
detrimental to learning; or a continuum, for example, the multitasking ability of a participant may fall on 
a spectrum between expert to nil (or positive to negative). At this juncture, and with the evidence 
provided by the pool of codes conforming to definable themes, the clusters were finally identified as 
themes. Theme (A) was found to have 70 codes that had diverse measurements, indicating a 
continuum, whereas themes (B) and (C) each exist as a positive and negative observations, resulting 
in collectively five thematic clusters.  

The 276 references were then coded to one of the five thematic clusters and each coding was further 
labeled with an attribute denoting the relevant sub-themes. All the 276 codes were re-coded to find 
relationships among themes and within sub-themes. Where codes were paired comparisons, or 
members of an associable spectrum, they were linked in NVivo through hierarchical reorganisation of 
nodes. During this stage, a network of links was established, taking into consideration that the focus 
groups were performed unstructured and unguided by the facilitator, was performed informally and 
separately.  

It can thus be deduced that the thematic presence were based on group dynamism led by participants’ 
diversity. To corroborate the extent to which these themes were all encompassing in the discussions, 
a saturation test was performed. The 10 participants from both groups were converted to case nodes 
in NVivo and each turn-taking that they contributed were coded as a reference. Altogether, the 
transcripts were composed of 161 turns by participants. Within these turns were the 276 references to 
the three themes. It became evident that with regards to themes (B) and (C), there were more positive 
statements than negative ones (145 against 61).  

On a whole, participants were positive towards the use of technology. However, even when it could be 
deduced that the presence of both positive and negative accounts indicated participants’ differing 
levels of digital literacy, an important caveat is that the themes themselves were found to have sub-
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themes. It was at this stage that the analysis took a data-driven and theory-driven approach towards 
understanding the diversity in the themes. 

3.3.1 Theory-driven theme: (B) digital literacy 

Firstly, theme (B) is related to a thematic framework in literature, which is ‘digital literacy’. It is 
important to conceptualise what digital literacy is. Digital literacy is defined as “the awareness, attitude 
and ability of individuals to appropriately use digital tools and facilities to identify, access, manage, 
integrate, evaluate, analyse, and synthesise digital resources, construct new knowledge, create media 
expressions, and communicate with others, in the context of specific life situation, in order to enable 
constructive social action, and to reflect upon this process” [10]. 

The attributes mentioned in this definition are synonymous to the academic endeavours of university 
students and have been adapted into several digital literacy framework such as the European Union 
Digital Literacy Framework (DigEuLit) [10] and the California ICT Digital Literacy Assessments and 
Curriculum Framework used in the United States [11], among several others. It is therefore appropriate 
to analyse the cluster as a theme for ‘digital literacy’ and to further code its references into the seven 
elements of digital literacy, thus creating sub-themes, These sub-themes are, using technology to i) 
identify, ii) access, iii) manage, iv) integrate, v) evaluate, vi) create, and vii) communicate information. 

3.3.2 Data-driven themes: (A) user characteristics and (C) technology 

Unlike theme (B), which is identifiable within the theoretical framework of digital literacy, themes (A) 
and (C) were driven by the data themselves. For instance, there are several personality frameworks in 
perceiving user characteristics, such as learning styles, the Big 5 and Myers-Briggs Type Indicator 
among others. However, the data in hand did not fit these aforesaid frameworks. Rather, as the 
participants discussed about using technology, their characteristics were separable to personal, social 
and technical, denoting their interaction with their personal skills, interaction with others, and 
interaction with technology respectively. Similarly, the types of technology were divided into sub-
themes based on their formats, viz. i) Personalised Learning Environments consisting of Web 2.0 and 
internet based affordances, ii) Standard issue Systems consisting of university endorsed systems, and 
iii) hardware, software and other downloadable consisting of offline-operable technology. 

3.4 Stage 4 – Constructing thematic networks 
Having identified the significant roles played by the identified themes and sub-themes, this next stage 
involved the construction of the thematic network that is required to identify which combination of 
codes influence a participant’s account of digital literacy. At this stage, as the amount of data to be 
cross tabulated is large, NVivo was again used to create cross-tabulation coding matrices that 
juxtapose participants against their portrayal in the three themes. Findings from this stage are 
presented in the next section. 

4 FINDINGS 
It has been established earlier that characteristics were found to be in the form of continua. Fig.1 
below is an appropriate colour-coded illustration of this observation as it could be seen that several 
characteristics have multiple colours, with each colour representing a participant. Taking S: Wants 
Motivation as an example, there are 4 participants each with a different degree of motivational need. 
There are however several characteristics with one colour. This however does not mean that there is 
only one degree, but what is more likely is that the other degrees are not represented in the participant 
sample. 
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Figure 1. A continua graph of characteristics present in participants 

With the notion of continuum established, the characteristics were then categorised together into their 
three sub-themes as in Fig. 2 below. This time the y-axis are the participants and their characteristic 
strengths with regards to the three sub-themes are compared among participants. 

 
Figure 2. Participants’ overall characteristics towards pro technology 
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It can already be seen that there are differences among the participants. In fact, participants 1, 5, and 
10 even when having the same level of overall characteristics, the degrees by which they are more 
personal, social or technical are very different. Francis, although slightly technical, does not exhibit a 
character that is pro-technology. In contrast, Saiful ranked the highest in terms of characteristics that 
are pro-technology and exhibited considerable strengths in all three sub-themes. If this networking of 
characteristics is appropriate, what is expected in the analysis on the themes (B) and (C) is that Saiful 
would show a wider array of digital literacy and would hence use technologies in a myriad of ways. 

4.1 Do participants have different levels of digital literacy? 
There are 7 elements of digital literacy. Based on the digital literacy framework, a user being able to 
operate more elements has more technological versatility. In addition, the higher the degree of 
elements, the more the technological mastery. Thus, a user who has both would be well equipped to 
use different technologies. Previously, it was established that Saiful had the strongest characteristics 
and should therefore have technological versatility and mastery. Fig.2 indeed confirmed that Saiful not 
only is the participant with the highest digital literacy, but also his digital literacy band is most diverse 
with 7 elements, and at times of great degrees in the sub-themes Identify, Manage, Evaluate, Create 
and Communicate. In contrast, Francis who was identified as having the least characteristic 
combination to be pro-technology only has 2 elements, of small degrees.  

An additional feature to this analysis was the inclusion of negative codes. These included perception 
of certain technologies as having no support to gain Access, the trustworthiness of online information 
(Identify), and the lack of Communication. These statements do not indicate that a participant is 
against technology, but rather they are indicators that the participants are aware of what one needs to 
know on how to use technology. In other words, these participants require technical support, require 
assurance that online information is trustworthy, and prefer more communication in an online 
community when there is a lack of. Therefore, these hindering factors too affect how participants use 
technology. 

4.2 Interpreting the themes 
It can be argued that the strategy in extracting themes based on similar opinions without delving too 
technically into the dynamics of discourse is data mining the superficial. However, this research is 
design exactly for this purpose, which is in establishing the presence of variability among technology 
users. It is by no means a vote-counting exercise. In answering the research question with a degree of 
certainty, the analysis must first assert that participants could be clustered differently through the 
analysis. In interpreting the analysis, these different degrees of literacies were then superimposed 
against the technologies that are more preferred by each individual. Saiful, who has the highest digital 
literacy, was found to use at least 17 different technologies in various ways. Hence, it can be deduced 
that a person who has a high digital literacy is versatile with technology. Francis, who had the least 
width and diversity of literacies, were found to only use two technologies – Facebook, and online 
databases. Fazilah, who could be observed as being in the middle of the spectrum, uses at least 5 
technologies. Nonetheless, like Saiful, she uses several of these technologies in a variety of ways. 

Based on the findings above, there is a degree of relationship between digital literacy and the 
preference of technologies, inasmuch as that a higher level of digital literacy empowers a user to take 
advantage of many types of technologies, thus having no particular preference but a preference for 
options. In contrast, a low level of digital literacy restricts a user’s preference to only one or two main 
and most familiar technology.   

5 CONCLUSIONS 
The study yielded findings that not only reinforces the theoretical framework of digital literacy, but also 
identified complementary frameworks of characteristics and technology to ultimately arrive on an 
intricate but thorough model of how digital literacy affects Internet use for education. However, further 
follow-up analysis is regarded as necessary wherein its approach will be more deductive. Individual 
follow-up interviews to corroborate the findings would be a viable analytical sequence to this focus 
group approach. The exploratory sequential approach is when “the researcher first begins with a 
qualitative research phase and explores the views of participants. The data are then analysed, and the 
information used to build into a second, quantitative phase” [12]. This function describes best the 
intent of this study as a standalone research and - now that its qualitative enquiry is completed and 
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analysed and a thoroughly modified theoretical framework generated - the prospect of broadening into 
a mixed method approach becomes more pragmatic. 
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