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Abstract 

This research explores learners’ perceptions of how their computing devices affect their learning 

within online distance learning environments. To achieve this, the study includes an exploration 

of computing devices, traditional software applications—which require installing on devices—

and cloud-based applications (hereafter collectively “apps”) that online distance learners rely on 

to assist them in their learning, and how online distance learners use their computing devices and 

apps throughout the learning process. Using case study methodology, this research surveyed 

master’s-level students at a small public and predominantly graduate university in Canada. The 

results and analyses describe learners’ preferences for particular computing devices and apps 

prior to and throughout the learning process, and their uses of computing devices and apps to 

interact with instructors, peers, and learning content. The purpose of this study is to assist 

educators and current and future graduate learners alike in better understanding the relationship 

between learners and their computing devices in the online distance-learning context. 

Keywords: computing devices, distance learning, online learning, perceptions, technology 
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Chapter 1: Introduction 

Online distance-learning environments separate learners from their instructors and one 

another by time and/or space (Moller, 1998). Because these environments generally leverage 

Internet technologies and infrastructure, learners are able to use a myriad of Internet-capable 

computing devices to interact with instructors and peers, perform research, and complete 

assignments (Traxler, 2010). These devices assume a variety of form factors, such as desktop 

and laptop computers, tablets, and smartphones, and typically run one of a variety of desktop 

operating systems (OS) such as Microsoft Windows, Apple macOS, Google Chrome OS or 

another Linux-based platform, or a mobile operating system such as Apple iOS or Google 

Android. Online distance learning continues to grow within higher education (Bates, 2015; Fask, 

Englander, & Wang, 2014; Romero, 2012), and in order for learners to experience meaningful 

learning in online learning environments that enable them to “build the knowledge and cognitive 

processes needed for successful problem solving” (Mayer, 2002, p. 227), they must interact 

extensively with instructors, peers, or learning content at very high levels (Anderson, 2008). The 

medium and mechanism for this interaction in online learning is a learner’s computing device 

(Berg, 2000). 

Individuals select and use computing devices based on their expectations of performance, 

ease of use and usefulness, social influences, and support for the device within existing 

infrastructure such as the cloud (Maruping, Bala, Venkatesh, & Brown, 2017). Various writings 

in the mass media present contrasting perspectives on the importance of computing device 

selection. For instance, Weinberger (2015) suggests the proliferation of cloud-based software 

and services means the distinctions between computing devices are fundamentally trivial. 

Indeed, in online distance learning, interactions with instructors, peers, and content occur mainly 
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within an online learning environment using an Internet browser. This perspective emphasizes 

that support for devices within existing infrastructure is a key factor in device selection. 

Weinberger (2015) concludes that when a device’s operating system is of no consequence to the 

ability to accomplish tasks online, individuals can choose among computing devices on a whim. 

Conversely, Dent (2017) suggests that device-exclusive cloud-based apps can be a key 

determinant of device acceptance, and a device’s performance, intuitiveness, and robustness are 

just as important and are competing factors. He concludes that along with a device’s technical 

and cloud support, its specific features and functionality cannot be understated and provides 

much for consideration (Dent, 2017). 

Individuals subjectively evaluate computing devices based on the advantages they offer 

in terms of time, quality, ease of use, effectiveness, and productivity (Venkatesh & Bala, 2008). 

The evaluation of effectiveness, efficiency, and satisfaction occurs while interacting with a 

device and performing actions to attain specific goals (Dix, Finlay, Abowd, & Beale, 2003; 

Venkatesh & Bala, 2008). This study describes the relationship between learners and computing 

devices as a product of learner-device interactions to achieve learning goals. Accordingly, this 

study employs a survey to gather quantitative and qualitative data, and uses statistical and 

thematic analyses to explore how graduate learners’ perceive their choices of computing 

hardware and software affect their academic success in an online distance-learning environment. 

Its purpose is to address postsecondary faculty, administrators, and learners engaged in online 

distance learning, and report on the computing devices and apps learners use and how they use 

them. 
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Research Questions 

This research explores the perceived effects of computing devices on online distance 

learners’ academic performance. To achieve this, the study aims to answer the following 

question: How do learners perceive computing devices and related apps affect their academic 

success in online distance learning environments? 

To help understand this relationship further, this research also strives to answer the 

following sub questions: 

• What types of computing devices and apps do online distance learners rely on to assist 

them in their learning? 

• How do online distance learners use their computing devices and apps throughout the 

learning process? 

Definitions of Key Terms 

While many of the following terms are likely familiar to individuals involved in online 

learning, they are included here to clarify their use within this research. 

Blended learning 

Caner (2012) defines blended learning in the postsecondary context as a combination of 

traditional classroom-based instruction and online instruction, the latter of which may place 

various priorities on time and place in learning interactions, and use a variety of multimedia to 

engage learners in the presentation of information and activities. 

Cloud computing 

Mell and Grance (2011) describe cloud computing as follows: 

Cloud computing is a model for enabling ubiquitous, convenient, on-demand network 

access to a shared pool of configurable computing resources (e.g., networks, servers, 
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storage, applications, and services) that can be rapidly provisioned and released with 

minimal management effort or service provider interaction. (p. 2) 

Similarly, cloud infrastructure comprises the hardware and software that is fundamentally 

responsible for the essential features and functionality that define cloud computing (Mell & 

Grance, 2011). 

Computing device 

A computing device is any desktop or laptop computer, tablet, or smartphone that runs a 

desktop operating system such as Microsoft Windows, Apple macOS, Google Chrome OS or 

another Linux-based platform, or a mobile operating system such as Google Android or Apple 

iOS. It is also possible to install and run external software packages on these devices, such as 

apps. 

Distance learning 

According to Moller (1998), “Distance education is an umbrella term describing the 

practice of educating learners who are separated from the teacher or trainer and each other by 

space, time, or both” (p. 115). 

Ecosystem 

Adomavicius, Bockstedt, Gupta, and Kauffman (2007) describe the technology 

ecosystem as individual hardware components, the combinations thereof that form branded 

computing devices and their proprietary apps, and related technology and services that support 

the use of such devices. Therefore, when a consumer or business purchases a computing device 

or devices, they fundamentally buy into an ecosystem of interrelated systems (Adomavicius et 

al., 2007). 
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E-learning 

Sangrà, Vlachopoulos, and Cabrera (2012) define E-learning as follows: 

E-learning is an approach to teaching and learning, representing all or part of the 

educational model applied, that is based on the use of electronic media and devices as 

tools for improving access to training, communication and interaction and that facilitates 

the adoption of new ways of understanding and developing learning. (p. 152) 

It is important to note that this teaching and learning approach can occur synchronously 

or asynchronously (Naidu, 2002); i.e., allowing learners to interact with the instructor and other 

learners in real time, or independently at their own pace. 

Information Technology (IT) 

Information technology refers to the technological equipment and services used to send, 

receive, store, process, and present information (Kissel, 2013). 

Learning Management System (LMS) 

Coates, James, and Baldwin (2005) assert that a learning management system 

“combine[s] a range of course or subject management and pedagogical tools to provide a means 

of designing, building and delivering online learning environments” (p. 20). They add that such 

online tools include “asynchronous and synchronous communication. . . content development 

and delivery. . . formative and summative assessment. . . and class and user management” (pp. 

20-21). Coates et al. (2005) state that learning management systems are also called “learning 

platforms” (p. 20). However, the term platform also appears within the context of computing 

devices to refer to their operating systems, and to avoid confusion this research will refer to a 

learning management system as learning management system or LMS. 
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M-learning 

Following a review of earlier definitions of mobile learning, or M-learning, Crompton 

(2013) subsequently describes it as “learning across multiple contexts, through social and content 

interactions, using personal electronic devices” (p. 4). M-learning is an extension of E-learning 

(Wang, Wu, & Wang, 2009), with the key distinction that it can occur at any time or place 

through the affordances of mobile technologies (Melhuish & Falloon, 2010). 

Online learning 

Ally (as cited in Ally, 2008) defines online learning as follows: 

Online learning. . . [is] the use of the Internet to access learning materials; to interact with 

the content, instructor, and other learners; and to obtain support during the learning process, in 

order to acquire knowledge, to construct personal meaning, and to grow from the learning 

experience. (p. 17) 

Further to this, Ally (2008) identifies online learning as comprising “e-learning, Internet 

learning, distributed learning, networked learning, tele-learning, virtual learning, computer-

assisted learning, web-based learning, and distance learning” (p. 16). This study uses the term 

online distance learning to distinguish it from online learning within a classroom context, such 

as that described by Scagnoli (2005). 

Pedagogy 

Alexander (2001) describes pedagogy as follows: 

Pedagogy. . . encompasses both the act of teaching and its contingent theories and 

debates. . . It is the domain of discourse with which one needs to engage if one is to make 

sense of the act of teaching [as it] relates the act of teaching to the ideas which inform 

and explain it. (p. 513) 
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Technology-mediated learning 

Alavi and Leidner (2001) state that technology-mediated learning is “an environment in 

which the learner’s interactions with learning materials (readings, assignments, exercises, etc.), 

peers, and/or instructors are mediated through advanced information technologies” (p. 2). To 

clarify, technology-mediated learning is not exclusive to online learning, but rather online 

learning is an example of technology-mediated learning, which educators can use to facilitate 

learning in classroom and distance-learning environments. 

Theoretical Framework 

The theoretical framework that guides this research is human-computer interaction (HCI) 

theory. While there is no commonly accepted or comprehensive theory on HCI (Dix et al., 2003), 

a fundamental assertion is that “the design of the user-machine interface in any interactive 

system is crucial for its efficiency and acceptability, and therefore for its commercial potential” 

(Monk, 1985, p. xv). HCI details the many considerations that a systems designer must address 

in the design, use, and evaluation of an interactive system. These include human attributes, such 

as visual perception, memory, logic, and ergonomics, and the behavioral data from their study to 

design practical and intuitive hardware and software interfaces that enhance users’ productivity, 

efficiency, and ultimately satisfaction (Dix et al., 2003; Monk, 1985). HCI also encompasses the 

requirements associated with engineering a system that must achieve a specific purpose. These 

include functional requirements such as the specific services and associated actions the system 

must perform, and non-functional or technical requirements that describe how the system 

provides the service in terms of qualities like performance and reliability (Dix et al., 2003). The 

measure of a design’s success is users’ acceptance of it (Dix et al., 2003). 
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HCI is relevant to this research as the design of computing devices is such that they 

provide a medium for both instruction (Perry & Keyser, 1979) and communication (Thomas, 

1980), and as a tool they assist with individuals’ intellectual performance and the development of 

skills (Salomon, 1993) as they “[open] up new possibilities of thought and action” (Pea, 1985, p. 

175). Online distance-learning programs provide learners with the freedom to choose many of 

their own technologies, such as computing devices and apps. Accordingly, this study will 

observe learners’ satisfaction with the computing devices they use in online distance learning 

environments and the perceived effects such devices have on their academic success. 
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Chapter 2: Literature Review 

The literature review examines previous studies that explore and describe the relationship 

between the use of computing technologies and academic achievement, the conditions that affect 

this relationship, and the resulting degrees of influence. The review also discusses factors of 

technology acceptance in learners and educational institutions, the implications of using 

technology in online learning environments, and the benefits and challenges associated with uses 

of technology in education and online learning. 

In addition to reviewing studies within diverse postsecondary contexts, this literature 

review considers research from within primary and secondary schools, for which there is 

comparatively more inquiry into the effects of computing technologies on learner performance. 

The primary, secondary, and postsecondary learning environments differ significantly; however, 

the research conducted in primary and secondary contexts provides a broadened understanding of 

the relationships between technology and academic achievement. Further, the mass media 

reports the education sector is highly competitive among technology companies, as they are keen 

to engage young people with and create a following for their brand and their products in an effort 

to increase future revenues (Kelly, 2017; Singer, 2017). Therefore, the following includes 

findings from research in primary and secondary schools, as the results can contribute to and 

inform postsecondary trends. 

Relationships Between Use of Computing Technologies and Learner Performance 

The literature referenced in this section describes the effects of computing technologies 

on learners’ behaviors and academic performance. 
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Primary and secondary schools. 

Banyard, Underwood, and Twiner (2006) conducted a study in primary and secondary 

schools across the United Kingdom to substantiate the effect of technology on learners’ self-

regulated behaviour and learning. Their study revealed that technology had a positive effect on 

learners’ self-regulated behaviour and motivation, and a neutral correlation with learners’ 

performance (Banyard et al., 2006). Research involving primary school mathematics students 

reveals a similar correlation. A longitudinal study by Russell, O’Dwyer, Bebell, and Tucker-

Seeley (2004) of fourth-graders in mathematics in the United States found that learners’ use of 

technology in school, and for school-related assignments at home, generally had no effect on 

standardized test scores; however, use of computers in school for geometry practice resulted in a 

small negative correlation with geometry scores. 

Also in the United States, Lei and Zhao (2012) identified that seventh and eighth-grade 

learners’ use of computers for up to three hours per day had a commensurate positive affect on 

their academic achievement. However, the benefits began to reverse after three hours and 

negatively affected academic performance before learners’ had spent as much as four hours per 

day using computers (Lei & Zhao, 2012). Wenglinsky (1998) found that the only positive 

influence of computers on eighth-grade learners was when they used them for math-related 

activities that developed higher-order thinking skills, such as problem solving. He also 

discovered that fourth-grade learners’ only benefitted from computers when they used them for 

game-based learning activities, which are typically associated with developing higher-order 

thinking skills. Ke (2008) corroborated these findings in her study of fourth and fifth-graders and 

the effect of computer-based learning games for mathematics drills and practice. While the 
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computer-based learning games had a positive effect on learners’ attitudes towards learning 

mathematics, she concluded they had no significant effect on achievement (Ke, 2008). 

The relationship between the use of computing technologies and academic performance 

differs in assessments of reading and writing skills. O’Dwyer, Russell, Bebell, and Tucker-

Seeley’s (2005) longitudinal investigation of fourth-grade learners in English / language arts in 

the United States found a positive relationship between the tasks for which learners used 

computers and their achievement in standardized reading and writing tests. Their study revealed 

that learners’ who used school computers to edit essays had higher reading and writing scores; 

however, they noted that learners who used computers to create presentations generally had 

lower writing scores. O’Dwyer et al. (2005) speculated this was due to learners spending more 

time creating and editing multimedia elements than actual writing and editing. 

At the secondary school level, a global study of 15 and 16-year-old learners by the 

Organisation for Economic Co-operation and Development (OECD) concluded that learners in 

the majority of the assessed countries achieved lower scores using computers in mathematics 

than those who did not (OECD, 2015). While a few member countries reported the inverse, the 

authors related the incongruity to higher levels of technology integration within the countries’ 

schools (OECD, 2015). This negative relationship was also present in the OECD’s reading skills 

assessments for both digital and printed media, as they concluded that the highest performing 

learners on average used computers at school and at home less than their peers (OECD, 2015). 

Additionally, while some computer use had a positive effect on performance, above average use 

correlated with considerably lower reading performance (OECD, 2015). 
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Postsecondary institutions. 

In a traditional classroom-based learning environment, Hammonds (2003) compared the 

performance of three university cohorts, varying the amount of technology integration between 

them, and found that while there was no significant performance increase with the use of 

technology, there was a significant decrease in attendance. Holton et al. (2003) also observed a 

neutral correlation when comparing academic performance between two graduate groups 

enrolled in a statistics course. In their study, they used an online delivery method and problem-

based learning pedagogy for one group, and a classroom lecture-based delivery method for the 

other. While the learning environment was not the only variable, as the pedagogies also differed, 

the authors found that learners’ performance in the online course was equivalent to those in the 

classroom-based course (Holton et al., 2003). 

Dissimilarly, Al-Qahtani and Higgins (2013) observed a positive correlation in their 

comparison of undergraduate postsecondary learners in a blended environment, fully online 

environment, and traditional classroom-based environment. Their study revealed that while E-

learning produced slightly higher achievement levels than traditional classroom-based learning, 

it was not statistically significant; however, the blended learning format provided a significant 

performance advantage to learners. Al-Qahtani and Higgins (2013) speculated this was a product 

of structured learning associated with classroom-based instruction and combined with 

opportunities for independent study. Their results align with a previously conducted meta-

analysis of studies by Means, Toyama, Murphy, Bakia, and Jones (2009) that compared 

classroom-based, online, and blended instruction. In their meta-analysis, Means et al. (2009) 

accounted for the success of blended learning through differences in content and pedagogy, and 

increased time allocated to tasks, rather than the instructional mediums. 
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The literature also identifies indirect correlations between computing technologies and 

academic success through effects on motivation and engagement. In a report on undergraduate 

learners and technology across the United States, Brooks’ (2016) concluded that extensive uses 

of technology in learning interactions increased learners’ levels of engagement with instructors, 

peers, and content, and that learners perceived technology as significantly contributing to their 

academic success. In the United Kingdom, Romero (2012) studied postsecondary learners 

participating in a fully online one-to-one laptop program over a 15-month period to determine 

whether learners’ levels of access to computer and Internet technologies affected their academic 

performance. His study found there was no significant correlation between learners’ access to 

technology and academic performance; however, use of technology had a positive effect on their 

participation (Romero, 2012). These results differ from those of Mockus, Dawson, Edel-Malizia, 

Shaffer, An, and Swaggerty (2011), who assessed motivation and engagement in mobile learning 

in a small sample of university students in the United States. Mockus et al. (2011) observed 

division amongst learners, as approximately half reported they were more motivated to learn 

using M-learning than in a traditional classroom environment, and the other half stated their level 

of motivation was unchanged. 

Allen (2006) identified academic integration and engagement as key factors in 

postsecondary student retention, and that technological methods to facilitate these in online 

distance learning environments could not compete with the traditional methods reliant on 

physical presence in classroom-based environments. While Allen acknowledged the potential for 

technology to enhance learning, she cautioned that a learner’s failure to overcome challenges 

associated with establishing their social presence within and beyond online learning 



UTILITY, USAGE & PERCEPTIONS OF COMPUTING DEVICES 24 

environments would negatively affect their academic performance. Sherblom (2010) concurs 

with this sentiment. 

Summary of the relationship between use of computing technologies and learner 

performance. 

The aforementioned studies suggest that the relationship between computer use and 

achievement in primary and secondary classrooms involves a delicate balance of time and task, 

as time spent using computers does not necessarily correlate with the building of knowledge and 

skills (O’Dwyer et al., 2005; Lei & Zhao, 2007; Wenglinsky, 1998). It is important to note that 

this matter of quality is not exclusive to grade level or the use of technology, as it applies to all 

teaching methods (Bates, 2015). Russell et al. (2004) concede that not all content in mathematics 

lends to using computers to develop knowledge and skills. Similarly, Wenglinsky (1998) 

proposes that educators should use computers to support the development of higher-order 

thinking skills in mathematics rather than computational skills, and therefore educators should 

not integrate computers with instruction until junior high grades where there are more 

opportunities for such use. The OECD (2015) also suggests that negative correlations between 

the use of computers and achievement is due to an inability to fully and appropriately integrate 

technology with learning, and until educators develop appropriate pedagogies for use with 

technology, educators will not realize technology’s full potential. 

Cases where technology had a neutral correlation with achievement, such as the 

comparisons of fully online learning and classroom-based learning described by Al-Qahtani and 

Higgins (2003) and Holton et al. (2003), indicate that online learning, when properly supported 

by appropriate pedagogy and technology products and services, is simply another means of 

transferring knowledge to learners. Clark and Salomon (2012) support this assertion, stating that 
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the medium bears no significance on learners’ achievement, and Singh and Pan (2004) refer to 

the online medium as a pedagogical tool. Bates (2015) maintains that “technology and delivery 

method are more about access and flexibility and hence learner characteristics than they are 

about learning. Learning is affected more by pedagogy and the design of instruction” (p. 146). 

However, “Students need concrete incentives to respond positively to the use of technology and 

to new pedagogies” (Collis & Gervedink Nijhuis, 2000, p. 86), and where learners do not have 

sufficient supports to facilitate their academic integration, this can negatively affect performance 

(Allen, 2003; Al-Qahtani & Higgins, 2003; Holton et al., 2003; Sherblom, 2010). 

Technology Acceptance and Selection 

It is instructive to consider technology acceptance in the context of education, as the 

literature shows that it contributes to an understanding of why learners select particular devices 

(Bennett, Maton, & Carrington, 2011; Melhuish & Falloon, 2010; Mockus et al., 2011) and how 

learners use them within learning environments (Brooks, 2016; Lei, 2010), and can guide 

technology integration and associated curriculum development (Teo, 2006). 

Davis (1985) developed the technology acceptance model (TAM) to identify 

psychological variables associated with individuals’ acceptance of and intention to use computer 

systems. Venkatesh and Davis (2000) revised the model, recognizing social influences and 

elements associated with social pressures that affect individuals’ perceptions of usefulness and 

intentions to use technology. Venkatesh and Bala (2008) further amended the model by 

identifying individuals’ perceived ease of use and their experience with a device as related 

factors that influence perceived usefulness, anxiety associated with use, and intention to use a 

device. 
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Combining the TAM with eight other IT acceptance models, Venkatesh, Morris, Davis, 

and Davis (2003) proposed a unified theory of acceptance and use of technology (UTAUT) 

towards an improved understanding of technology acceptance. They identified individuals’ 

expectations associated with performance and effort, social influences, and “the degree to which 

an individual believes that an organizational and technical infrastructure exists to support use of 

the system” (Venkatesh et al., 2003, p. 453) as key factors in technology acceptance. A 

subsequent evaluation of the UTAUT resulted in the introduction of a multi-level framework that 

considers contextual attributes both specific and external to the user (Venkatesh, Thong, & Xu, 

2016). 

Learners’ access to and acceptance of technology. 

Bennett et al.’s (2011) study of technology adoption and the personal and academic uses 

thereof by postsecondary learners found that learners were partial towards technologies that 

facilitated communication and information access, and offered convenience and simplicity. They 

also found that few learners regarded themselves as technically adept, and balked at complex 

products that provided what they considered unnecessary or impractical features, or offered 

limited and highly specific functionality (Bennett et al., 2011). Mockus et al. (2011) made a 

similar observation, noting the majority of their sample preferred utility to novelty or popularity. 

Brooks (2016) noted that while undergraduate postsecondary learners at institutions in the United 

States acknowledged the need for technical literacy, 27% of his 10,000-learner sample conceded 

their skills with basic productivity software were insufficient, and 39% stated they were 

inadequately prepared in the use of institution-specific technology when they began their studies. 

Regarding mobile learning in particular, Melhuish and Falloon (2010) described the use 

of M-learning devices in education as providing prominent advantages, including portability and 
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the opportunity for learning to occur at any time and place; ubiquity and opportunities to connect 

to social and knowledge resources; and versatility and customization. The latter highlights the 

innumerable apps a learner can install on a device to assist and augment their learning. However, 

while observing learners using mobile devices at a university in the United States, Gong and 

Wallace (2012) recognized challenges related to the varying degrees of technological proficiency 

among them and the costs associated with purchasing the technology. Bennett et al. (2011) also 

identified the influence that budget considerations have on learners’ technology acceptance. 

While Gong and Wallace (2012) noted that socioeconomic status did not appear to factor into 

learners’ selections of mobile technologies, 53.8% of their 76 snowball-sampled participants 

identified the initial cost and relatively brief product lifecycle as problematic. This is possibly 

due in part to the extremely limited ability to upgrade or even repair mobile devices, which 

essentially makes them something of a disposable commodity (Traxler, 2010). 

Technology applications and consequences in educational institutions. 

Romero (2012) described the One Laptop per Child program that targets primary school 

children in developing countries as a catalyst to postsecondary institutions’ investments in 

computing technologies in order to enhance technology literacy, education quality and 

accessibility, and reduce technology-related inequalities among learners. He argued that 

technologies selected by postsecondary institutions for their marketing appeal did not provide 

long-term solutions towards enhancing program availability and accessibility for learners, and 

suggested a need for judicious policies to drive their selection and implementation (Romero, 

2012). Similarly, the teachers and administrators involved in a one-to-one laptop program for 

junior high students acknowledged the need for ongoing planning to support the integration of 

the technology and appropriate uses in learning (Lei, 2010). Neudecker (2012) affirmed these 
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evaluations in her summary of ubiquitous computing initiatives in classrooms in the United 

States, and suggested that investments in technical support and in teachers to facilitate the 

effective integration of technology, along with leadership support, were necessary for 

sustainment. Without these, she asserted there were no obvious educational advantages to 

introducing one-to-one computing programs (Neudecker, 2012). Banyard et al. (2006) also 

suggested that too much reliance on computing technologies, particularly as a substitute for 

effective teaching methods, could actually lower performance. 

Concerning the ubiquity of computing devices, it is worth noting that learners’ access to 

technology is not necessarily an indicator of their use of it (Lei, 2010; O’Dwyer et al., 2005; 

Russell et al., 2004). Traxler (2010) framed the use of computing devices in education as an 

appropriation of technology not intended for use in learning. He concluded that while mobile 

devices can provide a flexible and personalized learning experience, they added a layer of 

complexity in quality assurance associated with technical supports, content design, and delivery 

that affected the learner (Traxler, 2010). Conjointly, Mockus et al. (2011) appealed to educators 

to capitalize on designing materials for mobile devices; however, they also conceded that the 

technical requirements for such design presented a moving target. 

Summary of technology acceptance. 

Traxler (2010) argues, “[mobile] devices express part or much of the values, affiliations, 

identity, and individuality of their owners through their choice and use” (p. 3). Accordingly, the 

varied perceptions and uses of technologies, and the contexts in and for which learners select 

technologies, are relevant to postsecondary institutions if they are to have any success using 

them to support learning (Bennett et al., 2011). In cases where institutions supply the technology 

to learners, such as one-to-one laptop programs, the onus is upon the institution to manage and 
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support it (Lei, 2010). When learners’ provide their own devices, some of this responsibility 

shifts to them, as the task of regulating the use of devices becomes impractical for educational 

institutions from a financial and resources perspective (Traxler, 2010). Following these 

influences of technology acceptance to their logical conclusions in education, it is possible to 

begin anticipating some of the benefits and challenges associated with online and mobile 

learning. 

Technology Use in Learning Environments 

The literature discussed herein identifies both benefits and challenges associated with 

technology acceptance and learning. The following subsections draw attention to the benefits and 

challenges for learners, educators, and educational institutions when integrating technology in 

online and mobile learning, particularly in the context of learners bringing their own computing 

devices into the learning environment. 

Benefits for learners, educators, and institutions. 

In addition to learners having the ability to choose a device that reflects their 

individuality (Traxler, 2010), a benefit of mobile learning is that learners can customize and 

augment their learning experience using the apps available to their devices (Melhuish & Falloon, 

2010). The familiarity with technology that learners acquire as they use it to accomplish specific 

learning-related tasks can also have a positive effect on their computing skills (Holton et al., 

2003). 

Veerasamy’s (2010) research principally identified convenience and increased learner 

engagement among the advantages for learners in online delivery mediums. Several authors 

further specify that learners enjoy the flexibility of asynchronous learning and the freedoms 

associated with distance and time (Al-Qahtani & Higgins, 2013; Carswell, Thomas, Petre, Price, 
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& Richards, 2000; Hamad & Mikki, 2005; Hammonds, 2003; Holton et al., 2003; Melhuish & 

Falloon, 2010; Mockus et al. 2011; Veerasamy, 2010; Traxler, 2010), and the positive effect it 

contributes to their learning experiences (Melhuish & Falloon, 2010). Online learning also has 

the potential for reducing bias in learning interactions, such as those related to gender (Gong & 

Wallace, 2012), and physical appearance (Karber, 2001). For educators and educational 

institutions, advantages include the ability to distribute information using a variety of formats 

(Gong & Wallace, 2012; Veerasamy, 2010), enhancing its accessibility (Gong & Wallace, 2012), 

and the potential to reach emerging markets (Veerasamy, 2010). While there are arguably other 

advantages, this subsection only identifies the benefits debated within the literature; the 

contested possibilities are the final discussion point in this section. 

Challenges for learners, educators, and institutions. 

One of the foremost challenges for learners using any computing devices in a learning 

context is distraction (Brooks, 2016), such as that attributed to devices’ capabilities for 

entertainment (Bennett et al., 2011; Gong & Wallace, 2012; Lei, 2010). Some of the literature 

also identifies such recreational usage of computing devices as an explanation of the negative 

correlation between extended use of computing devices and achievement (O’Dwyer et al., 2005; 

Russell et al., 2004; Wenglinsky, 1998). Lei (2010) observed that the desire to use laptops to 

play games diminished once the novelty of the device wore off. Conversely, however, a 

computing device’s age and the wear and tear associated with its use in a given period can also 

negatively affect its reliability (Lei, 2010). 

Regarding asynchronous learning, Holton et al. (2003) determined that their graduate 

online learners would have benefitted from additional structure and support in their activities. 

Bennett et al. (2011) observed that some learners in an asynchronous learning format struggled 
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with motivation when completing missed learning tasks that required the use of technology, such 

as listening to audio recordings of lectures. Affected learners described their struggles with the 

lack of visual aids, and the inability to receive immediate feedback on their questions (Bennett et 

al., 2011). This speaks to the need for timely responses from instructors throughout the learning 

process (Karber, 2001). With respect to the construction and distribution of content, inaccessible 

applications on mobile devices and a general lack of display and navigation optimization for 

online content can also inconvenience learners (Melhuish & Falloon, 2010; Mockus et al., 2011). 

Krull (2017) adds that while learners often use multiple computing devices to increase their 

efficiency in the learning process, few educators consider this in their learning design. 

Such challenges for learners also present concerns for educators and their institutions. For 

instance, online learners may find it easier to cheat on assessments (Fask et al., 2014), and the 

use of technology can provide opportunities for plagiarism (Gong and Wallace, 2012; Selwyn, 

2008). Regarding mobile apps, a general caveat of their use is that the apps must lend themselves 

to education purposes rather than entertainment to provide proper assistance in learning 

(Melhuish & Falloon, 2010). While computer technologies provide the potential to create 

engaging multimedia in online learning, lack of optimization for content to run on a variety of 

devices can produce inconsistent learning experiences between learners (Melhuish & Falloon, 

2010; Traxler, 2010). A possible solution is for educators to identify the technologies their 

learners access and use in order to improve the relevancy of learning experiences (Krull, 2017). 

Another challenge is that the benefits of delivering rich multimedia content can diminish with 

high Internet bandwidth requirements, which can interrupt and detract from the learning 

experience (Veerasamy, 2010). Krull (2017) suggests “[online distance learning] universities 

need to support their students in accessing and using affordable and high-quality internet 
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services” (p. 256). All of these elements add complexity to quality assurance that affects the 

learner (Traxler, 2010). 

For educational institutions in particular, it is necessary to clarify matters of intellectual 

property, such as whether the institution or instructors own the online courseware (Karber, 2001; 

Singh & Pan, 2004). It is also essential that educational institutions exercise diligence in the 

selection of technologies (Lei, 2010; Romero, 2012; Teo, 2006), and ultimately it is necessary to 

eliminate learners’ frustrations with learning technologies in order for them to thrive in online 

learning environments (Sherblom, 2010). 

Contentious outcomes associated with technology’s influence. 

As previously noted, when generalizing the benefits and challenges of technology in 

learning, some may lend to controversy, as they may be products of their specific research 

contexts. For example, Carswell et al. (2000) observed enthusiasm for and a desire to repeat the 

online distance learning experience among postsecondary learners, which amounted to positive 

effects on student retention. However, in a similar context, Allen (2006) observed online distance 

learning having a negative effect on learners’ academic integration and engagement, which also 

negatively influenced student retention. With regard to integration and engagement, Carswell et 

al. (2000) claimed that using the Internet in online learning benefitted learners who lived in 

isolation, as it connected them with other learners around the world and provided a medium for 

accessing information. However, several other authors have noted that online learning can isolate 

learners and create difficulties in establishing social presence (Allen, 2006; Al-Qahtani & 

Higgins, 2013; Bennett et al., 2011; Holton et al., 2003; Sherblom, 2010). On the topic of 

motivation, some research situates postsecondary online learning as generally having a positive 

effect on learner motivation (Carswell et al., 2000; Gong & Wallace, 2012; Holton et al., 2003); 
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however, this did not apply in Bennett et al.’s (2011) study, as they noted the opposite was true 

of motivation in self-regulated activities. 

Regarding the technology itself and its integration in learning, Melhuish and Falloon 

(2010) argued a need for technology literacy; however, Bennett et al. (2011) rather opposed this 

view, asserting that technology must be user-friendly and intuitive. Teo (2006) suggested, 

“Successful implementation strategies and policies do ensure IT usage in schools up to a certain 

point” through fostering positive attitudes towards it (p. 18). However, Holton et al. (2003) 

wrote, “Use of technology in any capacity does not guarantee academic success, but indications 

[from their own study] suggest that it does not necessarily have any significant negative effects” 

(p. 122). Neudecker (2012) agrees, writing, “Mobile computing devices alone will no more 

increase learning than a pen creates good writing or a paintbrush creates a masterpiece on 

canvas” (p. 46). 

Summary of technology use. 

While there are a number of challenges for learners, educators, and institutions that 

appear to place learning at risk when using technology, these groups can almost certainly 

overcome them. For example, educational institutions can mitigate technical challenges for 

learners simply by addressing and resolving them quickly (Carswell et al., 2000). A crucial 

takeaway from the literature is that educators must engage, re-engage, and check for engagement 

in learners continuously, as technology-mediated and online learning must balance a number of 

variables, the learner and their challenges and motivations among them. Conclusively, however, 

the literature supports Banyard et al.’s (2006) assertion that insufficient skills and improper use 

of technology can impair learning, and the addition of technology in educational institutions is 

not enough to enhance learners’ performance. 
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Literature Review Summary 

The above themes underpin this thesis research as follows: First, the increasing interest in 

and demand for information and communication technologies within postsecondary institutions 

(Bates, 2015), and technology’s influence on learners’ academic achievement, motivation, 

attendance, and retention as indicated by the literature, suggest that computing devices have an 

increasingly integral role in learning. Second, the utility of a computing device in a given context 

can vary based on a learner’s ability to interact with its form factor and operating system (Gong 

& Wallace, 2012; Hamad & Mikki, 2005). Similarly, the design of a course and the environment 

in which instructor, peer, and content interactions occur, and the use of apps to supplement the 

learning process, may vary in utility, accessibility, and compatibility between devices (Krull, 

2017; Melhuish & Falloon, 2010; Mockus et al., 2011). Third, several factors can directly 

influence the learning experience to varying degrees. Factors that are liable to change with the 

passage of time include learners’ technological proficiency levels (Gong & Wallace, 2012; 

Hamad & Mikki, 2005; Melhuish & Falloon, 2010), distraction associated with uses for 

entertainment (Brooks, 2016; Gong & Wallace, 2012; Lei, 2010), and device reliability and 

robustness (Lei, 2010). 

Sjödén and Gulz (2015) argued that the “goal for educational technology [is] to bridge 

the contextual gap between learning and testing so as to increase students’ efforts, improve their 

performance and enrich their overall educational experience” (p. 468). Additionally, Salomon 

(1993) proposed, “educationally useful computer tools are those that stimulate higher order 

thinking and guide it in a way that makes learners better and more independent thinkers. . . A 

useful tool is one that promotes thinking and cultivates it” (p. 181). In consideration of these 

statements, existing literature ostensibly does not explore how learners’ perceive their chosen 



UTILITY, USAGE & PERCEPTIONS OF COMPUTING DEVICES 35 

computing devices affect their academic success in terms of whether a particular form factor or 

platform, or the apps and supporting ecosystems, provide particular benefits or impediments. 

This thesis research investigates this knowledge gap in online distance-learning environments at 

the graduate level. 
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Chapter 3: Methodology 

There are three approaches to conducting research: qualitative, quantitative, and mixed 

methods, with mixed methods incorporating both qualitative and quantitative practices 

(Creswell, 2014). Qualitative and quantitative methods derive from philosophical paradigms, 

with the former connected to constructivism and interpretivism, and the latter associated with 

empiricism, positivism, and post-positivism (Creswell, 2014). Critics of qualitative research 

argue that results are difficult to replicate and do not necessarily apply outside the context of the 

groups and environment from which the observations, interviews, and/or language analysis were 

obtained (Hewson, 2006). Opponents of quantitative research counter that the systemic 

observations and statistical analyses of controlled experiments do not reflect real-world 

circumstances (Hewson, 2006). While historically some have viewed qualitative and quantitative 

approaches as irreconcilable (Hewson, 2006), Creswell (2014) suggests that using both, as in a 

mixed methods approach, “provides a more complete understanding of a research problem than 

either [quantitative or qualitative approaches] alone” (p. 32). 

The post-positivist paradigm underpins this thesis research, as the specific observations 

and conclusions from related research broadly suggest probable cause-and-effect relationships 

that warrant further investigation to assess causes and influence outcomes (Creswell, 2014). 

However, given the complexity of human behavior (Creswell, 2014) and the subjectivity of 

technology evaluation and acceptance (Dix, Finlay, Abowd, & Beale, 2003; Venkatesh & Bala, 

2008), it is also advantageous to consider the participants’ views within their specific 

circumstances (Creswell, 2014). For this reason, this study applied a mixed methods approach 

using case study methodology. 
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According to Yin (2003), “Case studies are the preferred strategy when ‘how’ or ‘why’ 

questions are being posed, when the investigator has little control over events, and when the 

focus is on a contemporary phenomenon within some real-life context” (Yin, 2003, p. 1). Case 

study is a form of empirical inquiry (Yin, 2003) that provides flexibility in the research plan, as it 

advocates cross-sectional analysis, preferring expediency to random sampling in the selection of 

participants, in order to explain the research within and as a product of its unique context (Aaltio 

& Heilmann, 2012). Additionally, a case study represents a system bounded by particular 

constraints in order to control variables (Harrison, Birks, Franklin, & Mills, 2017) and focuses on 

participants’ perspectives on a context-specific issue (Yin, 2003). The bounds of this study were 

the utilizations of computing devices by graduate learners within their university’s online 

distance-learning environments. While it was not possible to ensure equal representation of the 

many different computing devices individuals could use in an online distance-learning 

environment, the case study’s flexible approach to empirical research provided a framework for 

conducting a natural experiment while adding qualitative measures to provide richer data than 

possible with a controlled experiment (Aaltio & Heilmann, 2012). 

Methods 

This study used a concurrent nested design “in which qualitative and quantitative data 

[were] collected simultaneously and analyzed together during the analysis phase” (Harwell, 

2011, p. 156). The subsections that follow explain the related methods in further detail. 

Data collection. 

This thesis research used an online questionnaire (see Appendix C) as the sole data 

collection technique, as several studies relevant to this research also used this method to collect 

data (Brooks, 2016; O’Dwyer, Russell, Bebell, & Tucker-Seeley, 2005; OECD, 2015; Romero, 
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2012; Russell, O’Dwyer, Bebell, & Tucker-Seeley, 2004). Additionally, as current literature 

reveals that learners appreciate the flexibilities associated with location and schedule in online 

distance learning (Al-Qahtani & Higgins, 2013; Carswell, Thomas, Petre, Price, & Richards, 

2000; Hamad & Mikki, 2005; Hammonds, 2003; Holton, Lai, and Hong, 2003; Melhuish & 

Falloon, 2010; Mockus et al. 2011; Veerasamy, 2010; Traxler, 2010), it was reasonable to 

conclude there would be substantially less opportunity to conduct interviews with or 

observations of online distance learners than if they were situated within traditional learning 

environments. 

The collection of quantitative and qualitative data occurred concurrently to expedite the 

data collection process (Creswell, 2014; Harwell, 2011). Consistent with Carswell et al. (2000), 

Educause (2016), Gong and Wallace (2012), Krull (2017), Lei (2010), Mockus et al. (2011), 

Romero (2012), Teo (2006) and Wenglinsky (1998), the questionnaire began by collecting 

demographic data, including age, gender, and ethnic background to help provide context for the 

study’s results. Question formats were consistent with those used in Bennett et al. (2011), 

Educause, (2016), Gong and Wallace, (2012), Krull, (2017), Lei (2010), Mockus et al. (2011), 

and Teo, (2006), and included Likert-scale questions to rate frequency of device use, importance 

of use to academic success, comfort level associated with use, frequency of device activities, and 

propensity for distraction due to entertainment uses. It also included multiple-choice questions to 

gather data on learners’ computing devices such as form factors and platforms. 

As mentioned, the questionnaire asked learners to provide qualitative and explanatory 

responses in the form of short answers to elaborate on some quantitative responses. For example, 

one multiple-choice question asked participants whether they acquired a particular computing 

device to support their academic studies. A follow-up question simply asked the participant why 
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they chose that particular computing device, providing them with an opportunity to explain their 

choice. As demonstrated by Krull (2017), a qualitative question also asked learners to name the 

apps they relied upon throughout their studies. 

The risks associated with this data collection method included an undetermined sample 

size prior to commencing the study, as it was contingent upon the number of learners from each 

program that opted into the survey. Further, the use of a nonprobability method could arguably 

introduce bias based on sample members’ availability and nonresponse being a source of error 

(Fowler, 2009). Mitigating steps to address these risks included distributing the questionnaire to 

eligible participants during a course term using an online medium, contacting them via their 

university E-mail addresses to invite them to participate, and providing a two-week period for 

them to respond to the questionnaire. 

An important component of the survey’s communication process was the inclusion of a 

follow-up reminder to increase response rates (Kittleson, 1997; Petrovčič, Petrič, & Lozar 

Manfreda, 2016; Shih & Xitao Fan, 2008, Umbach, 2004). Based on Kittleson’s (1997) 

recommendation to remind eligible participants within four to seven days of sending the initial 

invitation, prospective participants received a single reminder after one week. As with the initial 

invitation, eligible participants received this reminder via their university E-mail addresses. The 

survey’s invitation did not offer any reciprocity to participants in an effort to encourage 

participation; however, “the absence of reciprocity is not necessarily a problem provided that 

participants are given due consideration and respect at all stages of the research process” (Crow, 

2012, p. 740). 
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Data analysis. 

As the sample comprised a single-frame design, the survey stored all responses in a 

single database. In concurrent nested design, “Greater weight is given to one kind of data, in the 

sense that one kind of data is typically embedded in the other” (Harwell, 2011, p. 156). Because 

the survey mainly comprised quantitative questions, the final analysis embedded the qualitative 

responses into the quantitative data. Harwell (2011) continues that potential issues with using a 

concurrent nested design include “difficulties in reconciling conflicting results from the 

qualitative and quantitative analyses” (p. 156). However, consistent with Caracelli and Greene 

(1993), given the context-specific nature of case study research and the intent for the qualitative 

data to supplement the quantitative findings, the results of the consolidated data led to the 

creation of new variables for consideration in future analysis. 

Using a systematic and rigorous approach common to the post-positivist paradigm 

(O’Leary, 2004), a univariate descriptive analysis of the data enabled identifying patterns and 

trends in the quantitative responses (Blaikie, 2011). Examples of univariate descriptive analysis 

include establishing demographics and identifying the computing devices learners used in their 

academic studies. This study also applied a bivariate descriptive analysis to identify whether 

measureable relationships existed between two variables (Blaikie, 2011), such as the devices 

learners selected for specific tasks throughout the learning process. 

Analysis of the qualitative survey responses occurred by way of thematic analysis. This 

“interpretive content analysis” (Schwandt, 2007, p. 290) provided a strategy for organizing and 

coding data in order to “[seek] commonalties, relationships, overarching patterns, theoretical 

constructs, or explanatory principles” (Lapadat, 2010, p. 926) in learners’ responses. Heuristics 

based in the literature and inductive analysis formed initial coding categories, with subsequent 
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analyses influencing the addition and/or subtraction of categories (Ayres, 2012). Using this 

approach, the coding process began by first separating all responses from their contexts and 

coding them with anticipated categories, and using inductive analysis to discover new codes 

(Ayres, 2012). The next step involved organizing categories into potential themes and sub 

themes based on the relationships between categories, and using further inductive analysis to re-

code responses when appropriate to reflect such relationships (Ayres, 2012). This iterative 

process enabled refining categories into logical and concise themes and sub themes. The process 

concluded with the logical mapping of the themes. Computer-assisted qualitative data analysis 

software, specifically NVivo Pro 11 by QSR International, assisted with the management of 

qualitative data and supported the thematic analysis process (QSR International, n.d.). 

The flow chart in figure 1 below provides a summary of the data collection and analysis 

that occurred in this study. 
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Figure 1. Data collection and analysis framework. 

Limitations and Delimitations 

The study’s sample comprised participants from a pre-determined group (Nunes Silva, 

2008). Specifically, the study employed a nonprobabilistic method to survey master’s-level 

students in online and blended-learning programs at a small public and predominantly graduate 
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offered more blended and fully online programs at the graduate level than at the undergraduate 

level, which provided a larger sample size than what was possible with undergraduate learners. 

The reason for including blended delivery program participants with learners in fully online 
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Data collection included learners participating in face-to-face instruction; however, this was only 

for contingency purposes in the event there was insufficient participation from the target groups 

of learners. Eligible participants had to be at least 18 years of age and actively enrolled in 

program coursework. 

The survey required learners to self-report their responses; however, Schwarz (1999), 

argues that “self-reports are a fallible source of data, and minor changes in question wording, 

question format, or question context can result in major changes in the obtained results” (p. 93). 

To help address this, the survey instrument was pretested prior to its administration in order to 

identify and mitigate problems (Ornstein, 2013). This included assessing questions for clarity, 

directness, and bias, and amending where necessary (Ornstein, 2013), particularly in the 

qualitative questions that served to corroborate quantitative responses. 

A limitation of the analysis was the unequal representation of computing device 

platforms and form factors. The analysis therefore reflects underrepresented and unobserved 

computing devices as representative of what learners used in their particular online distance-

learning programs (see the Devices Learners Own and Use to Support Academic Studies and the 

Learners’ Device Platforms and Apps sub-sections in Chapter 4: Results and Analysis). 

Accordingly, the findings “may not be able to be generalized, [however]. . . the lessons learned 

from one context are applicable to other contexts” (O’Leary, 2004, p. 7). Dissimilar contexts, 

such as emerging economies or institutions that provide learners with computing devices, may 

see different results. Additionally, despite many purpose-built handheld gaming devices’ and 

console-based gaming devices’ support for Internet connectivity and apps, the survey did not 

include questions about these devices. This is because in the context of online distance learning, 
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handheld gaming devices and console-based gaming devices were noticeably absent from the 

literature reviewed in this research. 

Also concerning the analysis, while a bivariate descriptive analysis was able to measure 

correlations between two variables, such as computing form factors and perceived importance to 

academic success, it could not conclusively determine cause and effect (Blaikie, 2011). This is 

because a confirmed correlation between two variables must exist prior to determining cause and 

effect, at which point a controlled experiment is necessary to assess whether the occurrence of 

cause precedes effect, as it necessarily must, and to eliminate confounding variables (Blaikie, 

2011). Given that the environment necessary to establish these criteria would no longer represent 

real-world circumstances (Hewson, 2006), this study does not attempt to establish a cause-and-

effect relationship between computing form factors and perceived effects on academic success or 

computing platforms and perceived effects on academic success. 

Ethical Considerations 

This research adhered to the standards described in Royal Roads University’s research 

ethics policy (Royal Roads University, 2011). As with any case study, it was necessary to ensure 

participants’ anonymity while maintaining the integrity of the research findings (Timmons & 

Cairns, 2012). The following practices addressed these concerns: 

• In order to manage and administer the questionnaire, the study used LimeSurvey, which 

stores its data in Canada (LimeSurvey, 2016). 

• The survey instrument invited eligible participants via E-mail, and invitations comprised 

a unique token to ensure only eligible individuals could participate and without 

associating their personally identifiable information with their responses (LimeSurvey, 

2017). 
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• The research does not publish the names of individual participants or the university 

(Denscombe, 2009). 

• The E-mail and survey disclosed all information necessary, including the above points, 

for learners to make an informed decision to participate (Government of Canada, 2014). 

The letter of invitation and survey preamble are available in Appendix A and Appendix 

B, respectively. 

Following informed consent, impartially worded survey questions helped ensure 

participants maintained their autonomy throughout, “ensuring that the person [was] free to 

choose without interference” (Government of Canada, 2014, p. 6). 
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Chapter 4: Results and Analysis 

The potential participants consisted of 1,924 university students who were actively 

enrolled in master’s degree programs for the academic year. The number of completed responses 

was 621. Of these, 27 participants of a possible 174 were enrolled in face-to-face instructional 

programs. As the focus of this thesis research is on online distance learning, the analysis 

excludes these responses, therefore reducing the number of responses to 594 of 1,750 potential 

participants. The combined 594 responses from the sample of 1,750 students therefore represent 

a survey response rate of 33.9%. 

Within this sample, 100 students of a possible 194 participating in fully online distance-

learning programs completed the survey, which comprises 16.8% of the total responses. The 

remaining 494 responses of a possible 1,556 were from students in blended programs. The 

results and analyses in this study combine the sample of and responses from the fully online 

distance learning and blended programs. Table 1 below summarizes learners’ participation from 

these programs. 

Table 1 

Blended and Fully Online Samples and Survey Participants 

Learning 

Delivery Format 

Sample 

Size 

Survey 

Participants 

Percentage of 

Total Sample 

Percentage of 

Total Responses 

Blended 1,556 494 28.2% 83.2% 

Fully Online 194 100 5.7% 16.8% 

Total Learners 1,750 594 33.9% 100% 

 

Demographics 

In addition to asking learners to report their program’s delivery model, the survey asked 

them to report their age, gender, and ethnic origins. The ages of participants ranged from 23 to 
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65 years. The arithmetic mean and median age was 41, and the mode age was 43. With respect to 

gender, 36.0% identified as male and 63.8% identified as female. 

Concerning ethnic origins, 57.2% of learners identified being of exclusively European 

descent. Additionally, 10.8% of learners identified a combination of two or three ethnic origins. 

Table 2 below provides a summary of the distribution of ethnic origins. The category entitled 

other single origins comprised individuals who identified as exclusively Caribbean, Oceanian, or 

Latin, Central, and South American. 

Table 2 

Ethnic Origins of Survey Participants 

Ethnic Origin Distribution 

African 2.9% 

Asian 6.9% 

European 57.2% 

North American Aboriginal 4.0% 

Other North American 13.3% 

Other single origins 1.7% 

Multiple origins 10.8% 

Not reported 3.2% 

 

Devices Learners Own and Use to Support Academic Studies 

The survey asked learners how many computing devices they owned and used in their 

academic studies, and what specific types of devices they used (e.g., desktop computer, laptop 

computer, tablet, smartphone, and wearable technology). Additionally, if a learner identified 

acquiring a device explicitly to support their academic studies, the survey presented an additional 

question that asked why they chose the device. The following subsections describe and discuss 

the results of these questions. 
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Frequencies and types of computing devices. 

Learners identified the number of computing devices they owned and the number of 

computing devices they actively used to support their academic studies. Table 3 illustrates the 

number of computing devices learners reported owning. 

Table 3 

Absolute Percentage Distribution of the Quantity of Learner-Owned Computing Devices 

Number of 

Devices Owned Distribution 

One 3.0% 

Two 17.8% 

Three 30.5% 

Four 25.9% 

Five 8.9% 

Six or more 13.8% 

 

Significantly, 97.0% of learners reported owning more than one computing device. The 

majority of learners owned three or four computing devices, with 30.5% owning three devices 

and 25.9% owning four devices. This is not to say that learners used all of the devices they 

owned or that they exclusively used devices they owned. Table 4 below illustrates the number of 

computing devices learners reported actively using. 
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Table 4 

Absolute Percentage Distribution of the Quantity of Devices Learners Actively Used for 

Academic Studies 

Number of Devices 

Actively Used Distribution 

One 15.2% 

Two 38.6% 

Three 32.5% 

Four 10.6% 

Five 2.2% 

Six or more 1.0% 

 

Regarding the number of computing devices learners actively used in their academic 

studies, the greatest relative frequencies are 38.6% for two devices and 32.5% for three devices. 

Notably, 84.8% of learners used more than one device and 46.3% used more than two devices. 

Figure 2 illustrates the percentage of learners who used and owned, used but did not own, 

or did not use a desktop computer, laptop computer, tablet, smartphone, or wearable technology. 

The most prevalent computing device regularly used in academic studies was the laptop 

computer, with 91.1% of learners identifying they owned at least one and an additional 6.4% 

identifying they used a laptop but did not own one. The second most commonly used device was 

the smartphone with 79.8% indicating they owned at least one and 2.5% indicating they used a 

smartphone they did not own. 
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Figure 2. Learners’ ownership and usage of computing devices they regularly used in their 

academic studies. 

Learners identifying ownership of a particular device triggered a follow-up question in 

the survey that asked whether they acquired the device specifically to support their academic 

studies. The graph in figure 3 below provides a breakdown of each device type and the 

percentage of learners that acquired devices specifically to support their academic studies. The 

laptop computer was the most acquired device at 36.7% and the second most acquired was the 

tablet at 5.2%. Regarding devices that learners acquired for their academic studies but they did 

not own, the results were not statistically significant, with the most acquired device, which was 

the laptop computer, at 0.5%. 
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Figure 3. Computing devices learners acquired specifically to support their academic studies. 

While figure 2 indicates the smartphone is the second most regularly used device in 

academic studies, figure 3 illustrates it was the least acquired specifically for supporting 

academic studies at 1.3%. A possible explanation for this is the smartphone’s present ubiquity in 

society, regarding which Statistics Canada (2017b) writes, “The overwhelming majority of 15- to 

34-year-olds (94%) reported owning [a smartphone], compared with 69% of those aged 55 to 64 

and 18% of Canadians 75 years and older. Overall, 76% of Canadians owned a smart phone [sic] 

in 2016” (p. 1). 

It is relevant to acknowledge that the number of computing devices learners initially 

reported using in their academic studies did not always align with the sum total of device types 

learners specifically reported using in their studies. Appendix D provides an explanation for this 

apparent incongruence between responses and the implications in this study. 
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Reasons for acquiring particular computing devices. 

Learners who affirmed their acquisition of a computing device to support their academic 

studies triggered an additional short-answer question in the survey that asked why they chose 

their particular device to support their studies. The reasons learners gave were thematically 

coded (see Chapter 3: Methodology) and then quantified. Figure 4 displays these reasons below. 

 

Figure 4. Thematic map of learners’ reasons for selecting particular computing devices. 

Many of the themes identified in figure 4 above originate in the technology acceptance 

model (Venkatesh & Bala, 2008) and unified theory of technology use and acceptance 

(Venkatesh et al., 2016). The following list describes the identified themes and the relationships 

between them. 

• Perceived cost efficiency: The perception of cost efficiency was identified in responses 

that referenced terms such as cost effective, good value, it was cheap, and it was on sale. 

• Performance expectancy: This umbrella theme represents non-specific references that 

mainly indicate a penchant for a particular make and model of device but do not offer 

additional rationale for acquiring it. Few references were categorized using this theme as 
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many learners went on to provide a justification for their preference, which generally fell 

within the subthemes below. 

o Invested in ecosystem: Comments categorized in this subtheme referenced 

compatibility and integration specifically with other devices learners owned or 

used. 

o Perceived convenience: As the name of this subtheme suggests, it represents 

responses that explicitly state convenience as their rationale for acquiring the 

device and indications of preference from learners for how they were able to use a 

device. It also represents occurrences of terms and phrases containing mobility 

and portability. 

o Perceived ease of use: This subtheme encompasses comments that allude to 

efficiency or a minimal amount of effort required to complete tasks, or efficiency 

in the ability to complete tasks. It also includes comments regarding the user 

friendliness of a device. 

o Perceived technical superiority: References describing a perceived technical 

advantage over a specific device, a group of devices, or in general, appear in this 

theme. This includes but is not limited to judgments of speed, processing power, 

reliability, and the superiority of particular available features and capabilities, 

such as devices marketed as laptops that also provide tablet functionality. 

• Social influence: This comprises references to recommendations from sales 

representatives, co-workers, friends and family members, and comments that mention 

acquiring a device after reading reviews about it. 



UTILITY, USAGE & PERCEPTIONS OF COMPUTING DEVICES 54 

o Received as a gift: This subtheme represents references that mentioned receiving 

a device as a gift. 

• Task relevance: Task relevance represents learners’ stated functional requirements 

associated with academic studies or otherwise. It differs from performance expectancy 

insofar as it encapsulates learners’ desires to use a device specifically in order to achieve 

a task or tasks. 

o Dedicated device for studies: This subtheme comprises references that indicate a 

need to possess a device exclusively to facilitate academic studies. 

Table 5 

Learners’ Reasons for Acquiring Computing Devices to Support Academic Studies with Relative 

Percentage Frequencies 

Theme 

Desktop 

computer 

Laptop 

computer Tablet Smartphone 

Wearable 

technology 

Perceived Cost Efficiency 20.0% 3.8% 8.3% 9.1% 3.7% 

Performance Expectancy 6.7% 1.7% 
   

Invested in Ecosystem 
 

4.2% 
   

Perceived Convenience 
 

34.4% 50.0% 36.4% 11.1% 

Perceived Ease of Use 6.7% 5.2% 13.9% 9.1% 
 

Perceived Technical 

Superiority 

36.7% 18.1% 13.9% 18.2% 18.5% 

Social Influence 
 

3.5% 2.8% 
 

11.1% 

Received as a Gift 
 

1.7% 
   

Task Relevance 13.3% 22.9% 11.1% 27.3% 55.6% 

Dedicated Device for School 16.7% 4.5% 
   

 

Table 5 above presents the results of this thematic analysis and displays the relative 

percentage frequencies of the identified themes for each device. The computing device with the 
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most dominant theme was task relevance for wearable technologies at 55.6%. Significantly, 

92.9% of the theme’s references (51.5% of the thematically coded references for wearable 

technologies) were specifically regarding the use of headsets to participate in online 

collaboration. 

The results also show that desktop computer users cited technical superiority more than 

users of any other device type, at 36.7%. Learners cited the use of larger peripheral screens than 

what are commonly available on laptop computers, and the use of multiple monitors. The 

desktop computer was also valued for its cost efficiency (20.0%) and as a dedicated device for 

schoolwork (16.7%). For the latter, learners used words such as isolate and segregate, to 

describe their preference for separation from non-school related activities. Still, the desktop 

computer is also the only device learners did not recognize for offering convenience. In contrast, 

learners who acquired tablets did so predominantly for reasons of convenience (50.0%), 

mentioning portability and mobility. Learners using smartphones for academic studies also 

referenced their device’s convenience; however, it is difficult to draw any conclusions given the 

relatively low number of learners that acquired a smartphone for use in their academic studies, as 

figure 3 illustrates. 

The thematic analysis also provides indications as to why laptop computers are the most 

prevalently used and acquired computing devices for use in academic studies. For laptops, within 

the performance expectancy theme, perceived convenience is the highest scoring theme at 

34.4%. Of these references, 96.8% (33.3% of the total thematically coded references for laptop 

computers) highlighted the device’s mobility, indicating the value of being able to learn without 

restrictions on where they studied. Another noteworthy theme within performance expectancy is 

the invested-in-ecosystem subtheme. While it only comprises 4.2% of the thematically coded 
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responses for laptop computers, it appears exclusively in laptop computers, and while learners 

cited integration with their tablets and smartphones as a priority, there were no reciprocating 

comments entered for these other devices. 

 The second highest-scoring theme for laptops is task relevance at 23.3%. Among the 

reasons learners cited is a need for the use of a computer during the residence portion of their 

academic program. To clarify, these statements did not align with the perceived convenience 

theme, as learners described this portability as imperative to their studies rather than a welcomed 

option from which they might benefit. Another reason cited within task relevance was the need 

to upgrade a defunct desktop or laptop computer, without specific explanation as to why a laptop 

was the most appropriate choice beyond its apparent versatility or that is was a flexible solution. 

A final detail to note is, while learners were asked why they acquired a previously 

identified computing device to support their academic studies, some comments offered examples 

of devices learners used but did not own, such as desktop and laptop computers provided by their 

employers. 

Summary of learners’ devices. 

In summary, table 3 and table 4 indicate that the majority of learners own and use more 

than one computing device to support their academic studies and, as illustrated in figure 2, over 

80% of learners use laptop computers and smartphones. Figure 3 further illustrates that more 

than a third of learners using laptop computers purchased the device specifically to support their 

academic studies. The laptop is largely favoured for its convenience and mobility, as indicated in 

table 5, which corroborates the findings in Chapter 2: Literature Review regarding learners’ 

inclinations to adopt devices that offer convenience and the positive value learners’ associate 

with learning unimpeded by location. Additionally, learners used smartphones to support their 
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academic studies despite very few learners acquiring a smartphone specifically for that purpose. 

The next subsection in this chapter examines the operating systems and applications that learners 

used to support their academic studies. 

Learners’ Device Platforms and Apps 

For each desktop computer, laptop computer, and tablet that learners reported using, the 

survey asked them to select the device’s operating system. Learners reporting use of a 

smartphone or wearable technology received a question asking them to identify the type of phone 

or technology, respectively. The survey then asked learners which apps they relied upon in their 

academic studies. The following details the results and analyses of these questions. 

Device platforms. 

Learners selected their device operating systems from a list of predefined options. 

Desktop computers and laptop computers shared the same options while tablets and smartphones 

differed based on their available offerings. The survey did not ask learners to identify the specific 

version number of their operating system (e.g., Microsoft Windows 7, 8, 8.1, 10) or the edition 

of their operating system (e.g., Microsoft Windows 10 Home or Professional edition). 

Descriptions of these follow in the related subsections. 

Desktop computers. 

Table 6 below displays the distribution of operating systems for learners’ desktop 

computers. 
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Table 6 

Relative Percentage Frequencies of Desktop Computer Operating Systems 

Desktop Computer Operating Systems Distribution 

Microsoft Windows 72.1% 

Apple macOS 24.2% 

Google Chrome OS 3.4% 

Linux (e.g., Elementary OS, Gentoo, Ubuntu, etc.) 0.3% 

Other OS 0.0% 

 

The majority of desktop computers (72.1%) ran a version of Microsoft Windows. While 

Google Chrome OS is essentially a version of Linux (Kernel Design - The Chromium Projects, 

2018), it is listed separately from other Linux editions due to Google’s push for presence with 

Chromebooks in higher education (Google, n.d.). Notably, Chrome OS comprises 3.4% of 

learners’ desktop operating systems whereas all other Linux versions comprise 0.3%. 

Laptop computers. 

While operating system options for laptop computers reflected those of desktop 

computers, learners’ selections differed, as shown in table 7 below. 

Table 7 

Relative Percentage Frequencies of Laptop Computer Operating Systems 

Laptop Computer Operating Systems Distribution 

Microsoft Windows 61.3% 

Apple macOS 34.4% 

Google Chrome OS 3.6% 

Linux (e.g., Elementary OS, Gentoo, Ubuntu, etc.) 0.5% 

Other OS 0.2% 
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As with the desktop computers, Microsoft Windows was the prevailing operating system 

for laptop computers, though less so at 61.3%. Apple macOS had a 34.4% share, thereby giving 

it a greater stake in laptops than desktop computers. Google Chrome OS had a 0.2% higher 

distribution in laptop computers than desktops at 3.6%. 

Tablets. 

Table 8 below displays the distribution of operating systems for learners’ tablets. While 

the Amazon Fire OS that runs on some Kindle tablets is based on the Android kernel, the Fire 

OS is a purpose-built platform with its own app store (Amazon.com, n.d.) and so Kindle Fire OS 

devices appear separately from Android devices. 

Table 8 

Relative Percentage Frequencies of Tablet Operating Systems 

Tablet Operating Systems Distribution 

Apple iOS (iPad) 70.3% 

BlackBerry OS 0.0% 

Google Android 14.5% 

Kindle Fire OS 2.3% 

Microsoft Windows 10.0% 

Other OS 0.0% 

Don’t know 2.9% 

 

For tablets, Apple iOS devices, namely the iPad, have a majority stake in the distribution 

of operating systems among learners at 70.3%. The adoption of Microsoft Windows for tablets is 

substantially less than for desktop and laptop computer markets at 10.0%. Kindle Fire OS tablets 

have a 2.3% share of the distribution, whereas Google Android tablets have 14.5%. 
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Smartphones. 

Learners reporting use of a smartphone were asked to identify their type of smartphone 

(e.g., Android, Apple iPhone, BlackBerry, Windows, etc.) rather than the operating system. The 

objective of this question was to differentiate between smartphones based on their platforms 

without complicating matters for less experienced users by being overly specific. Notably, 

however, BlackBerry began equipping their smartphones with the Android operating system in 

2015 (Amadeo, 2015) and plan to support the BB10 operating system until the end of 2019 

(Inside BlackBerry Blog, 2017). In the subsequent question that asked learners to identify the 

apps upon which they relied in their academic studies, one learner commented that their 

BlackBerry smartphone used the Android operating system. While this represents 0.2% of 

learners using smartphones, it is possible that other learners who reported using a BlackBerry 

smartphone were using a device equipped with either a BlackBerry or Android operating system. 

Table 9 below shows the relative percentage frequencies of learners’ smartphone types. 

Table 9 

Relative Percentage Frequencies of Smartphone Types 

Smartphone Types Distribution 

Android phone 29.7% 

Apple iPhone 65.6% 

BlackBerry phone 3.5% 

Windows phone 0.0% 

Other phone 0.8% 

Don’t know 0.4% 

 

Like the tablets, Apple’s iOS-based iPhones comprised the majority of smartphones at 

65.6%, while Google Android-based smartphones comprised less than half that of the iPhones at 
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29.7%. However, learners did not report using Microsoft Windows-based phones in their 

academic studies. 

Wearable technologies. 

Given the diversity of wearable technologies, the survey did not ask learners to report any 

apps they used for these devices and instead asked learners to clarify the types of wearable 

technologies they had adopted. Possible choices for this multiple-answer question were fitness 

device, smartwatch, headset, and other, with the latter providing a freeform textbox for learners 

to specify the device. Table 10 summarizes these findings. 

Table 10 

Distribution of Device Types Among Learners Using Wearable Technologies 

Wearable Technology Distribution 

Fitness device 36.4% 

Smartwatch 25.4% 

Headset 35.8% 

Other: fitness device and smartwatch combination 1.2% 

Other: Apple iPod 1.2% 

 

With the exception of the Apple iPod, all of the devices in the table above are designed 

and marketed as wearable technologies. Ostensibly, however, the iPod is capable of providing 

desirable functionality as a wearable device to a fringe group of learners seeking wearable 

technologies. 

Device apps. 

The process of organizing and coding apps for desktop computers, laptop computers, 

tablets, and smartphones began with using NVivo to perform word frequency queries. A manual 

verification of the resulting references was necessary to ensure apps were counted only once for 
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each learner and to ensure any peripheral comments from learners about apps they did not use 

were not included. Because the purpose of this thematic analysis was to identify the app types 

learners used in their academic studies rather than the individual apps, occurrences of more than 

one app of the same type in a learner’s response were subsequently coded as one app type. For 

example, for a learner who listed Chrome and Firefox as apps they relied on, the apps were first 

coded as two separate apps, i.e., Google Chrome and Mozilla Firefox, and then the apps were 

coded as one type of app: Internet browser. Additionally, if a learner did not list an app by name 

but listed its function, the response was coded as an app type; e.g., web browser, was coded as 

Internet browser. 

The coding process did not reveal any sub themes to illustrate with a thematic map; there 

are no distinctions made between native apps (i.e., apps that reside on the device and are able to 

access platform features), hybrid apps (i.e., apps that reside on a device but are essentially coded 

as web apps), and web apps (i.e., apps accessed via an Internet browser), as some apps are 

available in more than one format (e.g., Microsoft Office, Office 365, Office web apps,) and the 

survey did not ask learners to specify which type they used. Additionally, the themes are 

consistent between devices in order to facilitate comparisons between device usages. The 

following are descriptions of each of the themes. 

• Cloud storage: This theme comprises online file storage services such as Apple iCloud, 

Box, Dropbox, Google Drive, and Microsoft OneDrive. 

• E-mail: Comprises references to specific E-mail apps and web-based mail services, 

including but not limited to Google Gmail and Inbox, and Microsoft Hotmail and 

Outlook. This theme also includes references to mail, as this is the name of the native E-

mail app on Apple macOS and iOS devices. 
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• E-reading: This theme includes references to portable document format (PDF) and E-

book readers including but not limited to Adobe Acrobat and Digital Editions, Apple 

iBooks, Bluefire Reader, Kindle, and Kobo. It also includes audio book apps such as 

Audible, and book summary service apps such as Readitfor.me. 

• Group collaboration and one-to-many communication: Group collaboration includes 

references to team project and task management apps such as Asana, SamePage, and 

Slack, content management apps such as Microsoft SharePoint, social networking sites 

such as Facebook, and group video apps such as BlueJeans, Google Hangouts, and Zoom. 

The inclusion of one-to-many communication apps, such as Flipgrid and Twitter, is due 

to their uses in social learning (Bingham & Conner, 2010; Brooks, 2009). 

• Instant messaging and one-to-one communication: Instant messaging apps comprise 

Apple iMessage, Facebook Messenger, Microsoft Skype, and WhatsApp, and other text 

and short message service apps. One-to-one communication includes video calling apps 

such as Apple FaceTime and Google Duo, and native smartphone apps for placing phone 

calls. 

• Internet browsing: Learners identified using Apple Safari, Google Chrome, Microsoft 

Edge, Microsoft Internet Explorer, Mozilla Firefox, Opera, and Tor. This theme also 

includes learners’ reports of device use to browse the Internet without specifying an app. 

• Learning management system: This theme includes reports of using devices to access the 

university’s LMS. 

• Office productivity (except word processors): This theme includes references to office 

suites, such as Apache OpenOffice, Google G Suite, Microsoft Office, and The 

Document Foundation’s LibreOffice. It also includes references to spreadsheet and 
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presentation apps, such as Apple Numbers and Keynote, Google Sheets and Slides, and 

Microsoft Excel and PowerPoint. Due to the prevalence of word processor use among 

learners, word processors appear as a separate theme. 

• Organization and writing tools: Organization apps include personal calendar and task 

management apps, such as Apple Calendar and Reminders, OmniFocus, and Wunderlist, 

and apps used to visualize information, such as mind mapping and graphic design apps. 

This theme also comprises note-taking apps including but not limited to Apple Notes, 

Evernote, Google Keep, and Microsoft OneNote, and other apps that may assist with 

writing but do not fit the description of a word processor, such as dictation apps, and 

dictionary, grammar checking, and translation apps. 

• Reference management: This theme comprises reference management and citation 

generator apps including but not limited to EasyBib, Mendelay, RefWorks, and Zotero. 

• Search engine: This theme comprises references to Google for conducting searches, 

Google Scholar, the university’s library search engine, and other search engines. 

• Statistics and analysis: Statistics and analysis apps include but are not limited to Dedoose, 

NVivo, SAS, and QDA Miner. 

• Word processor: Word processors appear separate from other office productivity apps, as 

learners generally require the use of at least one in order to complete written assignments. 

Examples include but are not limited to Apple Pages, Google Docs, and Microsoft Word. 

• Other: This theme comprises apps that do not conform to the aforementioned categories, 

such as those used for photography, clocks and timers, financial transactions, and map 

and global positioning systems. Notably, this theme also comprises references to apps 

that learners identified only as Adobe, and while it is arguable that Adobe’s brand is 
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synonymous with their Acrobat apps, there was no presumption of this in the coding 

process. 

In addition to the thematic categorization of apps by device type, the following results 

include separate charts of Internet browser utilization in order to provide further assistance to 

educators involved in the development of online learning. 

Desktop computers. 

The average number of apps per learner for desktop computers was 3.7 and the average 

number of app types per learner was 3.3. Figure 5 below illustrates the distribution of the types 

of desktop computer apps. 

 

Figure 5. Distribution of desktop computer app types. 
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(24.9%), word processing (20.5%), and office productivity (14.1%). Regarding Internet 

browsing, figure 6 below reveals learners’ uses of browser apps. 

 

Figure 6. Distribution of desktop computer Internet browser app use. 
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Chrome, topping the second most used app, Mozilla Firefox, by 53.8%. Trailing the list of 

browsers were Opera and Microsoft Edge at 0.4% each. 

Laptop computers. 

Laptop computers had the highest average number of apps per learner at 4.2 and the 
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Figure 7. Distribution of laptop computer app types. 

As with desktop computers, the top three laptop computer app types learners identified 

relying upon in their academic studies were for Internet browsing (20.2%), word processing 

(19%), and office productivity (13.5%). These comprised 52.7% of all the listed apps. Figure 8 

below provides a breakdown of browser utilization across laptops. 
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Figure 8. Distribution of laptop computer Internet browser app use. 

As with desktop computers, Google Chrome was the most prevalent browser used on 

laptop computers at 66.1%. One learner noted that while they preferred using Google Chrome 

they used Mozilla Firefox as they experienced troubles with getting Chrome to work with one of 

the university’s collaboration apps, specifically Blackboard Collaborate. Additionally, while Tor 

appears in the list of browsers, its utilization was not statistically significant at 0.2%. 

Tablets. 

The average number of apps per learner for tablets was 2.2 and the average number of 

app types per learner was 2.9. Figure 9 below illustrates the app types identified. 
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Figure 9. Distribution of tablet app types. 

As with desktop and laptop computers, Internet browsers were the most frequently listed 

app (21.2%). However, the second most cited apps were those associated with E-reading 

(15.2%), followed by E-mail (13.7%). Combined, these three comprised 50.1% of app types used 

on tablets. Below, figure 10 illustrates the distribution of Internet browsers for the tablet form 

factor. 
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Figure 10. Distribution of tablet Internet browser app use. 

Unlike desktop and laptop computers, Apple’s Safari browser was the most prevalent at 

48.7%, with Google’s Chrome browser at 38.2%. A possible explanation is that 70.3% of tablets 

identified were Apple iPads, for which Safari is the default Internet browser app. 

Smartphones. 

For smartphones, each learner listed an average of 2.8 apps and the average number of 

app types learners used also was 2.8. Figure 11 below illustrates the distribution of app types 

learners identified they relied upon in their academic studies. 
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Figure 11. Distribution of smartphone app types. 

In contrast to the other devices, E-mail apps comprised the top app type (21.0%), with 

Internet browsers second (17.6%), and group collaboration and one-to-many communication 

third (13.2%). Also unlike desktops, laptops, and tablets, learners did not identify any apps 

associated with research analysis on their smartphones. Figure 12 below displays the Internet 

browsing apps that learners identified relying upon in their academic studies. 
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Figure 12. Distribution of smartphone Internet browser app use. 

As with the tablets, the most cited Internet browser on smartphones was Apple’s Safari 

browser at 55.5%, with Google’s Chrome browser the second most popular at 35.5%. Also 

similar to the tablets, a possible explanation for the dominance of the Safari browser is that 

65.6% of the smartphones identified were Apple iPhones, for which Safari is the only native 

browser. 

Summary of learners’ platforms and apps. 

While the Microsoft Windows platform was not a popular choice for learners using 

tablets and even less so for learners using smartphones, its prevalence on desktop and laptop 

computers made it the most used operating system by all learners in this study. This is consistent 

with the Windows platform’s dominance in the Canadian market during the data collection 

period (Desktop, Mobile & Tablet Operating System Market Share Canada, 2018). The second 
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iOS system. This is also consistent with its pervasiveness in the Canadian market (Desktop, 

Mobile & Tablet Operating System Market Share Canada, 2018); however, the results present a 

very different trend from worldwide markets during the data collection period where Google’s 

Android platform had the majority share (Desktop, Mobile & Tablet Operating System Market 

Share Worldwide, 2018). While learners’ use of Google Chrome OS is higher than that indicated 

in the Canadian and worldwide markets (Desktop, Mobile & Tablet Operating System Market 

Share Canada, 2018; Desktop, Mobile & Tablet Operating System Market Share Worldwide, 

2018), it is noteworthy that Chrome OS does not share the same market penetration in this higher 

education context as it is used to having in the K-12 levels (Bout, 2017). 

Regarding the apps that learners relied upon in their academic studies, it is clear that 

learners were heavily dependent upon apps that facilitated access to Internet-based apps and 

other online resources in support of their academic studies. This research does not include a 

comparison of learners’ browser choices against Canadian and worldwide markets, as web 

analytics services such as StatCounter track Internet traffic from purpose-built browsers but also 

in-app browsers, for which the collected data cannot make any comparisons. Further, some 

learners did not identify a preferred app for web browsing, rendering any comparison 

incomplete. However, the results of this study reveal that among learners Chrome was the most 

popular Internet browsing app on desktop and laptop computers, while Apple’s native Safari app 

was the most used Internet browser on tablets and smartphones. This is so despite Chrome’s 

availability on a variety of platforms, not the least of which Apple iOS (Chrome Release 

Channels, n.d.). 
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Device Utilization, Importance, and Associated Comfort Levels 

The survey used five-point Likert-scale questions to ask learners to rate the devices they 

reported regularly using in their academic studies. Learners reported how often they used each 

computing device, the importance of their devices to their academic studies, and their comfort 

levels using their devices. The results of these questions and related analyses follow. 

Device utilization in academic studies. 

Learners’ utilizations of computing devices in their academic studies, as reported in 

questions 4.1.1, 4.2.1, 4.3.1, 4.4.1, and 4.5.1 (hereafter “4.x.1”), present some inconsistencies 

with learners’ responses to survey question 3.3 (reported in the subsection entitled Devices 

Learners Own and Use to Support Academic Studies). In question 3.3, learners reported the 

devices they regularly used in their academic studies; however, in questions 4.x.1 some learners 

reported not using those same devices for their academic studies within the past year. Table 11 

below reports the percentage frequencies of learners who initially stated they regularly used a 

particular device in their academic studies and then subsequently identified not using it within 

the past year. 

Table 11 

Percentage Frequencies of Learners Who Initially Reported Regularly Using a Device and Then 

Reported Not Using the Same Device Within the Past Year 

Device Type 

Percentage Frequency 

of Learners 

Desktop computer 7.7% 

Laptop computer 0.3% 

Tablet 16.8% 

Smartphone 11.0% 

Wearable technology 52.4% 
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Calculating the relative percentage frequencies of learners’ responses to questions 4.x.1 

reveals the utilization of computing devices in learners’ academic studies, as table 12 shows. 

Table 12 

Relative Percentage Frequencies of Learners’ Computing Device Use in Academic Studies 

 

Desktop 

computer 

Laptop 

computer Tablet Smartphone 

Wearable 

technology 

Used for all my courses 53.2% 88.4% 27.4% 40.9% 16.8% 

Used for most of my courses 16.2% 6.9% 21.3% 19.4% 9.8% 

Used for about half of my courses 8.4% 2.1% 11.3% 10.8% 8.4% 

Used for at least one course 14.5% 2.2% 23.2% 17.8% 12.6% 

Did not use at all 7.7% 0.3% 16.8% 11.0% 52.4% 

 

The mode response for each computing device shows that learners generally used their 

devices for most of their courses, with the exception of wearable technology, which the majority 

of learners (52.4%) stated they did not use at all. The degree of use in all courses is greatest with 

laptop computers (88.4%), whereas tablet utilization is more divided with nearly as many 

learners using their tablet for at least one course (23.2%) as those using it for all of their courses 

(27.4%). Ranking the devices from most to least utilized, as reported by their respective users, 

the order is laptop computer, desktop computer, smartphone, tablet, and wearable technology. 

Importance of devices in academic studies. 

Next, the survey asked learners to rate the importance of their respective computing 

devices to their academic success. While it is reasonable to interpret academic success as the 

expense of what one deems an acceptable degree of effort to achieve a grade that is personally 
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satisfactory, the survey did not clarify this in the question. Table 13 displays the relative 

percentage frequencies of each computing device’s perceived importance. 

Table 13 

Relative Percentage Frequencies of Learners’ Perceived Importance of Computing Devices to 

Academic Success 

 

Desktop 

computer 

Laptop 

computer Tablet Smartphone 

Wearable 

technology 

Extremely important 35.4% 85.1% 15.8% 22.9% 10.5% 

Very important 20.5% 8.6% 13.9% 17.0% 9.1% 

Moderately important 20.5% 4.8% 33.5% 30.5% 14.0% 

Not very important 16.8% 0.9% 22.3% 21.9% 16.8% 

Not at all important 6.7% 0.5% 14.5% 7.8% 49.7% 

 

The mode response for each computing device shows that learners considered desktop 

and laptop computers extremely important to their academic success, whereas tablets and 

smartphones were moderately important, and wearable technology was not at all important to 

academic success. Ranking the devices based on their relative percentage frequencies, learners 

using laptop computers rated their devices higher than learners using any other device at 85.1%. 

The margin to the next highest ranked device is 49.8% for desktop computers at 35.4%. 

Smartphones, tablets, and wearable technology complete the ranking respectively. It is also 

significant that while the Apple iPad comprised 70.3% of all tablets learners identified using, the 

iPad’s perceived importance as a contributor to academic success was diverse, with 29.7% rating 

it as extremely or very important, 33.5% rating it moderately important, and 36.8% rating it as 

not very important or not at all important. 
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Comfort levels using devices in academic studies. 

The final group of questions in this segment of the survey asked learners how 

comfortable they were using their computing devices in their academic work. The relative 

percentage frequencies of device comfort levels appear in Table 14 below. 

Table 14 

Relative Percentage Frequencies of Learners’ Comfort Levels with Their Computing Devices 

 

Desktop 

computer 

Laptop 

computer Tablet Smartphone 

Wearable 

technology 

Very comfortable 79.1% 85.0% 44.5% 52.4% 41.3% 

Moderately comfortable 11.1% 12.4% 24.8% 22.9% 13.3% 

Neutral 8.1% 1.9% 21.3% 15.5% 32.9% 

Moderately uncomfortable 1.0% 0.5% 7.7% 6.1% 1.4% 

Very uncomfortable 0.7% 0.2% 1.6% 3.1% 11.2% 

 

The mode response for each computing device indicates that learners were very 

comfortable using their computing devices in their academic work; however, concurrence among 

the majorities of device users existed only for laptop computers, desktop computers, and 

smartphones. The highest frequency of learners that reported being very comfortable using a 

device were laptop users at 85.0%. The second highest frequency of learners were those using 

desktop computers at 79.1%. Smartphone, tablet, and wearable technology users followed, with 

smartphone users trailing desktop users by a margin of 34.6%. Ranking levels of comfort for 

each device as reported by their respective users, the order is laptop computer, desktop computer, 

smartphone, tablet, and wearable technology. 
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Summary of device utilization, importance, and comfort levels. 

The identical rankings of computing devices in their degree of use, importance, and 

comfort level in academic studies broadly suggests these three factors are mutually related. 

Based on these factors, laptop computers are the most satisfactory device for online distance 

learning in this case study, with desktop computers, smartphones, tablets, and wearable 

technology following respectively. 

Regarding learners’ comfort levels with devices, learners are noticeably more 

comfortable with desktop and laptop computers than tablets and smartphones. Desktop and 

laptop computers represent a traditional computing environment, with a hardware interface that 

primarily features a keyboard and a mouse (Silberschatz, Galvin, & Gagne, 2014), and a desktop 

operating system graphical user interface (GUI) with “interaction based on windows, icons, 

menus, and pointers” (Dix et al., 2003, p. 169). Conversely, tablets and smartphones represent a 

mobile computing environment with a hardware interface that principally features a touch 

screen, which requires users to interact with a mobile operating system by tapping and moving 

their fingers across it to interact with programs (Silberschatz et al., 2014). An observation of the 

age demographic of this sample is that it reflects individuals who have inevitably had greater 

exposure to traditional computing environments since the popularization of personal computing 

that began in 1975 (The History, Development, and Importance of Personal Computers, 2001) 

than the more recent advent of mobile computing in 2007 (Smartphones, 2018). While laptop 

computers and tablets may progress towards sameness in many respects (e.g., laptops 

incorporating removable touchscreens for tablet-like functionality and tablets featuring available 

keyboards and processors that are more powerful for laptop-like functionality), presently there 
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remain numerous factors that may influence learners’ familiarity and comfort levels with these 

devices and the computing environments they currently represent. 

Computing Device-Facilitated Engagement 

The final segment of the survey asked all learners five questions about the activities in 

which they engaged with their computing devices and their assessments of their devices’ 

collective contribution to and distraction from their academic studies. Through personal 

communications, two learners submitted that the activities for which this study measured device 

utilization and distraction were arguably more relatable to learners engaged in coursework than 

those completing thesis research or internships; however, it was not possible to determine the 

effect of this on learners’ responses. 

Time and activities. 

Two matrix questions and a short-answer question asked learners to record the amount of 

time they spent engaging in activities with their computing devices and the specific activities in 

which they participated. The following subsections describe these results. 

Time engaged in activities with computing devices. 

The survey asked learners to report the amount of time they spent using their computing 

devices for research/homework, social media, streaming video, gaming, and other activities in a 

typical day. Table 15 presents these results below. 
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Table 15 

Absolute Percentage Frequencies of Learners’ Estimates of Daily Time Spent Engaged in 

Activities with Their Computing Devices 

 

More than 

8 hours 5-8 hours 3-4 hours 1-2 hours 

Less than 

1 hour None 

Research/homework 3.4% 8.4% 37.4% 45.5% 5.4% 0.0% 

Social media 0.8% 1.7% 8.1% 34.2% 48.1% 7.1% 

Streaming video 0.0% 0.7% 4.4% 21.5% 50.7% 22.7% 

Gaming 0.0% 0.2% 1.0% 5.1% 16.2% 77.6% 

Other activity 4.2% 9.6% 7.4% 17.5% 31.8% 29.5% 

 

A majority of learners (82.8%) reported spending between one and four hours on 

homework activities with their computing devices every day. The mode scores for social media 

and streaming video reveal that approximately half of the learners (48.1% and 50.7% 

respectively) spent less than one hour on these activities. A majority of learners did not spend 

any time using their computing devices for gaming (77.6%), and spent less than one hour on 

other activities (61.3%). Based on the mode responses, learners spent up to five hours engaging 

in activities with their computing devices every day. 

Device utilization in specific academic-related activities. 

The survey’s next question asked learners to identify the computing device they primarily 

used to participate in 22 specific academic-related activities throughout their past year of 

university studies. These activities comprised interacting with instructors, other learners, and the 

learning content. While figure 2 previously revealed the devices learners regularly used in their 

academic studies, table 16 below reports the degree that learners used each of these devices. 
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Table 16 

Absolute Percentage Frequencies of Learners’ Device Utilization in Specific Academic-Related 

Activities Within the Past Year of Studies 

 

Desktop 

computer 

Laptop 

computer Tablet Smartphone 

Wearable 

technology N/A 

Engage in the learning 

process 

17.2% 79.0% 2.9% 0.5% 0.0% 0.5% 

Develop personal 

relationships with 

instructors 

14.1% 68.0% 2.5% 7.4% 0.0% 7.9% 

Ask instructors questions 15.0% 70.9% 3.7% 9.6% 0.0% 0.8% 

Discuss course topics 

with instructors 

14.5% 71.7% 3.9% 6.7% 0.0% 3.2% 

Understand instructors’ 

expectations 

15.8% 77.3% 3.2% 2.0% 0.0% 1.7% 

View feedback from 

instructors 

17.0% 72.9% 4.2% 5.1% 0.0% 0.8% 

Develop personal 

relationships with other 

students 

9.8% 48.0% 4.7% 33.8% 0.2% 3.5% 

Ask other students 

questions 

10.8% 50.3% 5.2% 32.0% 0.2% 1.5% 

Discuss course topics 

with other students 

11.4% 57.4% 4.7% 24.7% 0.0% 1.7% 

View feedback from 

other students 

13.6% 68.5% 5.7% 8.1% 0.0% 4.0% 

Participate in group 

activities 

14.0% 72.6% 4.0% 7.1% 0.3% 2.0% 
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Explain course ideas or 

concepts to other 

students 

13.3% 65.7% 4.4% 13.5% 0.2% 3.0% 

Work with other students 

on class projects 

15.7% 75.9% 2.7% 3.5% 0.2% 2.0% 

Keep track of course 

news or announcements 

12.6% 61.1% 5.6% 19.7% 0.5% 0.5% 

Investigate topics outside 

class time 

16.7% 66.3% 7.2% 8.4% 0.2% 1.2% 

Reflect on course 

materials (e.g., readings, 

videos, etc.) 

15.8% 68.9% 9.8% 2.7% 0.2% 2.7% 

Conduct research for 

class assignments 

19.4% 75.3% 4.4% 0.2% 0.0% 0.8% 

Document class work or 

projects 

18.5% 76.9% 1.9% 0.8% 0.0% 1.9% 

Complete case studies 16.8% 70.0% 1.3% 0.0% 0.0% 11.8% 

Analyze data 18.7% 71.7% 3.0% 0.2% 0.0% 6.4% 

Learn through games or 

interactive activities 

9.8% 50.0% 4.5% 2.0% 0.0% 33.7% 

Learn through 

simulations 

10.9% 48.8% 3.2% 1.0% 0.0% 36.0% 

 

In the above table, the first statement reveals the computing device that learners most 

used to engage in the learning process, which was the laptop at 79.0%. The next five statements 

reveal that at an average of 72.2% of learners used a laptop to interact with instructors. The 

seven statements immediately following reveal that an average of 62.6% of learners selected the 

laptop to interact with other learners. Finally, the remaining nine statements reveal that an 

average of 65.5% of learners used a laptop computer to interact with the learning materials. 
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Learners use of laptop computers more than any other device to engage in academic-related 

activities is consistent with the fact that, as previously mentioned in the Devices Learners Own 

and Use to Support Academic Studies section, 97.5% of learners in this study used a laptop 

computer. 

Among the activities for which learners used laptop computers the least were to develop 

personal relationships with other students (48.0%) and ask other students questions (50.3%). 

Conversely, learners’ smartphone usage was higher for these two activities than any other 

activities (33.8% and 32.0% respectively). Additionally, use of laptop computers for learning 

through games or interactive activities (50.0%) and learning through simulations (48.8%) were 

low in comparison with other activities for which learners used laptops. Here, the majority of 

learners who did not use laptops reported this activity as not applicable to their university 

courses (33.7% and 36.0% respectively). 

Regarding the overall average use of computing devices to engage in the activities listed 

in table 16, 66.7% used a laptop, 14.6% of learners used a desktop computer, 8.6% used a 

smartphone, 4.2% used a tablet, and 0.1% used a wearable technology. Learners further reported 

an average of 5.8% of activities that were not applicable to them. 

Additional learner-identified academic activities. 

Coinciding with the previously described question (survey question 5.2), a short-answer 

question provided learners with the opportunity to report additional academic activities for which 

they used their computing devices. Responding to this question was optional for learners. The 

activities they listed were thematically coded and then quantified as described in Chapter 3: 

Methodology. 
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Figure 13. Thematic map of learner-reported computing device activities. 
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The thematic map in figure 13 above reveals an assortment of themes that primarily 

reflect learners’ interactions with the learning content. The following list describes these themes 

and the relationships between them. 

• Accessing, reading, and managing course texts: This theme encompasses using 

computing devices for activities associated with reading electronic texts, and contains 

four sub themes. 

o Ordering books: Using a computing device to purchase books from online 

repositories. 

o Printing materials: Connecting a device to a printer to print materials. 

o Reading: Using a device to consume information from course-related texts. 

o Storing E-books: Using a computing device or cloud-based storage to store and 

retrieve electronic reading materials. 

• Employment-related activities: Includes learners’ reports of employment in academic 

roles and performing activities associated with curriculum development, teaching, and 

teaching assistance. This theme also includes references to professional development 

activities. 

• Individual content authoring: This theme and its sub themes represent activities that did 

not directly align with the activities in the question that preceded this one. In many cases, 

this is because the learners did not explicitly state the purpose of the activities (e.g., 

assignment completion, research, or data analysis,) in their responses. 

o Blogging and microblogging: Includes contributing to weblogs, vlogs, and 

microblogs. Twitter, in particular, for the latter. 
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o Graphic design: Involves using computing devices to draw and create 

illustrations. 

o Photography: Comprises photography-related activities, including using a 

device’s camera to photograph class notes. 

o Process and mind mapping: Contains references to mind mapping and process 

mapping activities. 

o Recording audio: Includes using computing devices to create voice recordings and 

other audio, but is not specific to research-related data collection. 

o Recording field data: Consists of data collection activities associated with 

research. 

• Organization and administration: The sub themes associated with this theme contain 

references to personal organization, including activities associated with time management 

and data management, and program and course registration and administration. 

o Registration and administration activities: Comprises references to program and 

course-related registration and administration, including checking statuses of 

grades and scholarships. 

o Scheduling and time management: Consists of references to time management 

and the scheduling of meetings for team assignments. 

o Sharing data between devices: Comprises learners’ comments concerning 

beginning an activity on one computing device, stopping the activity, and then 

resuming the activity with a different device. 

• Other: This theme comprises activities for which the learner does not clarify its purpose 

or the means by which it occurs, or both. 
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o Undetermined E-mail use: Includes references to using a computing devices’ E-

mailing capabilities, whereupon the purposes of the activities are not clear. 

o Undetermined video conference use: Includes references to using a computing 

device’s video conferencing capabilities, whereupon the purposes of the activities 

are not clear. 

o Unspecified instructor correspondence: Comprises reports of learners 

corresponding with instructors, without stating the means by which this occurs or 

the purpose of the correspondence. 

o Unspecified student correspondence: Comprises reports of learners corresponding 

with other learners, without stating the means by which this occurs or the purpose 

of the correspondence. 

• Previously listed activities: This theme encompasses statements from survey question 5.2, 

for which learners identified the devices they used in activities. These activities include 

the following: 

o Conduct research for class assignments; 

o Develop personal relationships with other students; 

o Document class work or projects; 

o Engage in the learning process; 

o Keep track of course news or announcements; 

o Participate in group activities; 

o View feedback from instructors; 

o View feedback from other students; 

o Work with other students on class projects. 
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Table 17 below displays the relative percentage frequencies of the references for each of 

the described themes. 

Table 17 

Relative Percentage Frequencies of Learner-Identified Academic Activities Involving Computing 

Devices 

Theme Percentage 

Accessing, Reading & Managing Course Texts 0.0% 

Ordering Books 1.6% 

Printing Materials 1.6% 

Reading 8.8% 

Storing E-books 3.2% 

Employment-Related Activities 7.2% 

Individual Content Authoring 2.4% 

Blogging & Microblogging 1.6% 

Graphic Design 1.6% 

Photography 3.2% 

Process & Mind Mapping 2.4% 

Recording Audio 2.4% 

Recording Field Data 0.8% 

Organization & Program Administration 0.0% 

Registration & Administration Activities 4.0% 

Scheduling & Time Management 1.6% 

Sharing Data Between Devices 1.6% 

Other 1.6% 

Undetermined E-mail Use 2.4% 

Undetermined Video Conference Use 4.8% 

Unspecified Instructor Correspondence 0.8% 

Unspecified Student Correspondence 1.6% 

Previously Listed Activities 0.0% 
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Conduct Research for Class Assignments 9.6% 

Develop Personal Relationships with Other Students 1.6% 

Document Class Work or Projects 11.2% 

Engage in the Learning Process 4.8% 

Keep Track of Course News or Announcements 0.8% 

Participate in Group Activities 0.8% 

View Feedback from Instructors 0.8% 

View Feedback from Other Students 0.8% 

Work with Other Students on Class Projects 14.4% 

 

Responses that described a previously listed activity in survey question 5.2 comprised 

44.8% of the results. One learners’ response, which listed only a device, was not coded as there 

was no activity associated with it. 

Accessing, reading, and managing course texts and its four sub themes comprised the 

second-most results at 15.2%, with the reading sub theme encompassing the majority of 

references at 8.8%. However, it is important to note that this result does not necessarily reflect 

learners’ preferences for digital or printed media as described by Singer and Alexander (2016). 

Individual content authoring and its sub themes contain the third highest count of references, at 

14.4%, with the greatest single contributor being photography (3.2%). 

Device-assisted enablement in academic activities. 

To determine how computing devices enabled learners throughout their academic 

activities, the survey asked learners to consider how their devices had contributed to their 

learning within the last year of their university studies. The survey then presented learners with a 

Likert-scale question that asked them to report the extent they agreed with 11 statements 

regarding their computing devices, as shown in Table 18 below. 
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Table 18 

Absolute Percentage Frequencies of Learners’ Agreement with Statements Regarding 

Computing Device-Assisted Enablement in Their Academic Studies 

 

Strongly 

agree Agree Neutral Disagree 

Strongly 

disagree 

Don’t 

know 

Enriched my learning experiences 56.9% 34.8% 7.1% 0.7% 0.2% 0.3% 

Were relevant to my achievement 

of course learning objectives 

65.5% 29.8% 3.5% 0.7% 0.0% 0.5% 

Contributed to the successful 

completion of my courses 

75.6% 22.1% 1.7% 0.3% 0.0% 0.3% 

Connected course materials and 

real-world experiences 

43.6% 30.1% 19.5% 4.2% 0.7% 1.9% 

Helped me understand 

fundamental concepts 

41.9% 36.9% 16.0% 3.5% 0.7% 1.0% 

Built relevant skills that were 

useful outside courses 

36.4% 37.7% 18.4% 5.9% 0.5% 1.2% 

Helped make connections to 

knowledge obtained in other 

courses 

42.9% 42.4% 10.6% 2.4% 0.5% 1.2% 

Helped me understand hard-to-

grasp concepts or processes 

35.7% 35.4% 21.0% 6.4% 0.7% 0.8% 

Were appropriate for the content 

being delivered 

48.7% 39.9% 8.8% 1.9% 0.0% 0.8% 

Helped me think critically 28.1% 33.0% 24.6% 9.9% 2.7% 1.7% 

Helped me focus on learning 

activities or course materials 

37.4% 43.4% 12.6% 4.4% 1.3% 0.8% 

 

The top three statements with which a majority of learners strongly agreed were 

regarding computing devices contributing to the successful completion of courses (75.6%), 
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devices being relevant to the achievement of course learning objectives (65.5%), and devices 

enriching learners’ learning experiences (56.9%). Generally, the majority of learners responded 

in the affirmative to all of the Likert statements, reporting agreement or strong agreement to 

each. This reflects positively on educators’ efforts to use technologies as effective tools that 

assist the learning process. 

The lowest level of agreement majority at 61.1%, and by a margin of 9.9%, was in 

response to computing devices’ abilities to help learners think critically. Additionally, 24.6% of 

learners responded neutrally to this statement and 12.6% disagreed or strongly disagreed with it. 

While the majority of learners agreed that their computing devices helped them think critically, 

this result suggests educators must continue efforts to integrate technologies to support the 

construction of knowledge through reflection rather than simply using them as instructional tools 

to distribute information, as described by Jonassen, Carr, and Yueh (1998). 

Device-related distraction from academic activities. 

The final survey question presented learners with a Likert scale and asked them to report 

the extent of technology-related distraction they experienced in their academic studies. Table 19 

displays the absolute percentage frequencies of learners’ degrees of agreement with each 

computing device-related distraction. 
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Table 19 

Absolute Percentage Frequencies of Learners’ Agreement with Statements Regarding 

Technology-Related Distraction from Academic Activities 

 

Strongly 

agree Agree Neutral Disagree 

Strongly 

disagree 

Don’t 

know 

Use social media 14.8% 38.0% 13.1% 20.7% 13.1% 0.2% 

Sending and receiving text 

messages not related to 

schoolwork 

13.8% 44.3% 15.7% 17.3% 8.6% 0.3% 

Sending and receiving E-mail 

messages not related to 

schoolwork 

15.5% 47.1% 15.8% 15.2% 6.2% 0.2% 

Play computer or mobile games 2.2% 8.6% 11.1% 24.2% 50.5% 3.4% 

Read websites not related to class 12.3% 44.9% 16.3% 15.2% 10.6% 0.7% 

Surf the Web 10.9% 43.1% 18.9% 17.0% 9.6% 0.5% 

 

The mode responses indicate learners agreed with all of the above statements with the 

exception of distraction related to playing computer or mobile games, with which the majority of 

learners (50.5%) strongly disagreed. Additionally, the table above indicates that the most 

distracting activities, as reported by learners indicating agreement or strong agreement, are all 

within a margin of 5.4%. These included sending and receiving E-mail messages not related to 

schoolwork (62.6%), sending and receiving text messages not related to schoolwork (58.1%), 

and reading websites not related to classes (57.2%). Notably, the top two distractions involved 

exchanging messages with other people, whereas the third involved consuming information. 
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Summary of device-facilitated engagement. 

Enrollment guidelines for the university’s master’s-level programs suggest that learners 

can expect to spend anywhere between 10 and 48 hours of effort per week on their studies based 

on their program’s requirements. The majority of learners (82.8%) reported spending between 

one and four hours every day on homework activities with their computing devices, amounting 

to between seven and 28 hours per week. 

On average, a majority of learners (66.7%) used laptop computers to interact with 

instructors, other learners, and their learning content. The laptop is therefore the most versatile 

device for academic studies within this particular context. Additionally, while the smartphone 

trailed the desktop computer in device utilization for academic activities, comparing average 

uses in interactions with other learners reveals that smartphone use was higher than that of 

desktop computers (17.5% vs. 12.7%). Concerning wearable technologies, less than 1% of 

learners used a wearable technology for any given activity. Other activities for which learners 

identified using their devices principally involved interactions with the learning content, 

suggesting this is a priority for online distance learners. 

Regarding device-assisted enablement, learners responded decidedly in the affirmative in 

three categories, indicating their computing devices enriched their learning experiences (91.8%), 

were relevant to their achievement of course learning objectives (95.3%), and contributed to the 

successful completion of their courses (97.6%). While it is arguable that these have obvious 

correlations in the context of online distance learning, learners’ responses reflect an 

acknowledgement of their reliance upon their computing devices throughout the learning 

experience. 
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Finally, when combining the averages of learners’ affirmative responses to distractions 

associated with computing devices during academic activities, 49.3% of learners affirm they 

experience distractions. Unlike learners in classroom environments, online distance learners 

depend upon their computing device and their connection to internetworked resources to engage 

with the learning environment, and therefore there is greater potential for technology-related 

distractions. Factors such as the level of difficulty associated with the learning content and/or 

associated tasks can cause learners to disengage (Aagaard, 2015). Additionally, unlike learners 

engaged in face-to-face instruction who can temporarily power-down their computing devices to 

remove the potential for distractions during lessons (Aagaard, 2015), online distance learners 

must manage their propensity for distraction throughout learning activities. 
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Chapter 5: Discussion and Conclusions 

The intention of this thesis is not to generalize outcomes regarding the relationship 

between learners’ computing devices and their perceptions of their academic success beyond the 

scope of the sample. Rather, its purpose is to raise awareness for current and future 

postsecondary students, particularly at the graduate level, regarding the uses of computing 

devices in online distance-learning contexts. The purpose of this research is also to assist 

postsecondary online program developers, instructors, and administrators by informing them of 

the factors that can present potential benefits and risks to the design of courses and 

implementations of technology in online distance-learning environments. The following 

discussion answers the sub questions posed at the beginning of this thesis research towards a 

conclusion of the main research question. 

Discussion 

The first sub question of this thesis research asked, what types of computing devices and 

apps do online distance learners rely on to assist them in their learning? The findings indicate 

that while the majority of learners in this study owned three or four computing devices, they 

were more likely to use two or three. The computing device learners expressed an overwhelming 

preference for using in their academic studies was the laptop computer, with 97.5% using at least 

one and 37.5% acquiring one specifically for their academic studies. The main reasons learners 

cited for acquiring a laptop were convenience and mobility. The results also indicated that 61.3% 

of laptop computers ran a Microsoft Windows platform, and 34.4% ran a version of Apple 

macOS. These results differ from Canadian and worldwide market shares of desktop operating 

systems during the data collection period, where Microsoft Windows platforms had a higher 

degree of utilization at 14.4% and 21.4% respectively, and macOS platforms had lower 
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utilization at 20.88% and 12.8% respectively (Desktop Operating System Market Share Canada, 

2018; Desktop Operating System Market Share Worldwide, 2018). 

Learners using laptop computers for their academic studies reported utilizing more apps 

than app types, suggesting they generally used more than one app to perform a particular activity 

with their device. The top apps were Internet browsers, with 66.1% of learners reporting they 

used Google Chrome. The second and third most reported app types were word processors and 

office productivity suites respectively. The fourth most identified app type was for group 

collaboration and one-to-many communication; however, the difference separating the fourth 

and fifth-most reported app types was not statistically significant, making reference management 

apps a close runner-up. 

The second most prominent device among learners at 82.3% was the smartphone. 

However, unlike laptop computers, 98.7% of learners already owned a smartphone, which 

suggests learners are inclined to find ways their smartphones can support their academic studies 

rather than expecting a smartphone to perform a specific learning-related function. The most 

popular type of smartphone at 65.6% was the Apple iPhone, with Android-based phones 

following at 29.7%. This appears to have influenced learners’ choices of Internet browsers on 

these devices, as 55.5% of smartphone users reported using Apple’s Safari browser, which is the 

native Internet browsing app on Apple iOS devices, whereas considerably fewer smartphone 

users reported using Google’s Chrome browser than on desktop operating systems, at 35.5%. 

The smartphone was the only device for which the average number of apps and app types 

learners relied upon was the same. This indicates learners used only one app of each type rather 

than multiple apps of the same type in the course of performing tasks associated with their 

academic studies. It is most likely that these apps specifically comprised an E-mail app, Internet 
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browser, and group collaboration / one-to-many communication app, as these were the most 

popular among learners. Instant messaging / one-to-one communication apps was a close runner-

up, trailing by 0.8%. 

A difference of 2.2% separated the third and fourth most popular devices among learners, 

which were the tablet and desktop computer respectively. Predictably, learners used these 

devices very differently from each other. Among desktop computer users, 35.4% did not own 

their device and only 4.5% specifically acquired one to support their academic studies. Tablets 

had little more demand with only 5.4% of learners specifically acquiring one to support their 

learning. Like the laptop computer, the average number of apps learners used on desktop 

computers was greater than the number of app types, with Internet browsers, word processors, 

and office productivity apps comprising the top types. In contrast to these devices, learners using 

tablets averaged utilizing fewer apps than app types, which suggests the specific tasks performed 

with the devices varied between learners. The top three tablet apps included Internet browsers, E-

book readers, and E-mail apps. Regarding wearable technologies, comparatively few learners 

acquired them and the ones who did were not likely to rely upon them in their academic 

activities, making the presence of wearable technologies in this learning context an accessory at 

most. 

The second sub question in this thesis research asked, how do online distance learners use 

their computing devices and apps throughout the learning process? A total 88.4% of learners 

with laptop computers used their device for all of their courses. With 97.5% of the sampled 

learners using a laptop, the preference for using a laptop in all courses was nearly unanimous. 

The second most used device in all courses as reported by device owners was the desktop 

computer at 53.2%, and the third was the smartphone at 40.9%. The regularity with which tablet 
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users utilized their devices varied significantly, as did the regularity of device utilization among 

wearable technology users. 

The majority of users of wearable technologies did not use their devices for their 

academic studies, which further indicates wearable technologies had a niche following. As 

wearable technologies, and headsets in particular, evolve and become more capable and practical 

in supporting online distance learning, it will become necessary to distinguish their features and 

capabilities to better understand how learners use them in the learning process. For example, a 

simple headset comprising headphones and microphone significantly differs in its capabilities 

and capacity to support learning than an augmented reality, mixed reality, or virtual reality 

headset. 

While learners generally preferred to use laptop computers for a variety of activities in 

which they interacted with instructors, their peers, and the learning content throughout the 

learning process, learners distinctly identified the importance of smartphones in facilitating 

communications with peers. While only a minority of learners were inclined to use their devices 

to read and manage their textbooks, it is worth considering incorporating assessments of the 

adoption of digital textbooks in future research to observe the emergence of any trends and 

identify whether learners perceive any benefits to their academic success. 

Regardless of the device(s) learners chose to support their studies, the majority of 

learners spent between one and four hours per day on research and homework. During this time 

learners’ greatest sources of distraction associated with using a connected device was likely to 

come from non-school-related written communications, with the allure of websites unrelated to 

their studies a mere click or tap away also competing for their attention. 
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This study indicates that learners seldom rely upon a particular Internet browser or its 

specific features to provide access to web apps and other resources. Online course developers 

must therefore contend with learners’ dissimilar preferences for Internet browsers, which may 

require additional quality assurance in online resource development to ensure a consistent 

experience across devices (Patidar, Sharma, & Sharda, 2017). This involves assessing online 

resources for inconsistencies in the display and accessibility of features, and the potential for 

anomalies in functionality (Patidar, Sharma, & Sharda, 2017). As the current trend is for shorter 

software release cycles between updates, amounting to reduced testing, comparably less software 

errors fixed than in traditional release cycles, and users’ disinclinations to continuously update 

their software (Mäntylä, Adams, Khomh, Engström, & Petersen, 2014), this matter requires 

continuous attention and evaluation. 

Further, the observation that learners may use one device to participate in some activities 

and another device for other activities suggests learners clearly have preferences for how they 

want to engage in the learning process. This parallels previous academic discussions on the use 

of different modalities to support learning. Research has disproven the learning styles theory that 

claims the ability to learn is contingent upon a lesson’s inclusion of specific modalities to 

address the particular learning needs of individual learners (Willingham, Hughes, & Dobolyi, 

2015). While a learner’s capacity to learn is not a product of the use of visual, aural, or 

kinesthetic modalities, learners most assuredly have preferences for modalities based on how the 

modalities enable them to engage in the learning process (Willingham et al., 2015). In online 

distance learning, the learner is able and expected to control how they engage in the learning 

process, and they are not limited to using the resources institutions and instructors place before 

them. Therefore, the idea that a learner should be restricted to using particular computing devices 
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or apps to engage in learning, for any reason, contradicts the very affordances touted by the 

institutions that promote online distance learning. Such stipulations in online distance learning 

also have compounding implications for learners who require assistive technologies in order to 

participate. Institutions offering online distance learning, and the developers and instructors 

involved with program and course delivery, cannot afford to ignore the need for compatibilities 

beyond just the Internet browser; for example, the accessibility of apps across devices that are 

used as learning resources. 

In consideration of this, the quality assurance implications are potentially extensive. 

Based on this study’s findings, learners are likely to engage in the learning process primarily 

using laptop computers. However, restricting learners to such devices will only impede the 

growth and potential of online distance learning, as this will almost assuredly negatively affect 

learning. A recommendation for future research therefore is to study how this type of device 

disablement affects learners when it occurs. 

Conclusion 

This thesis research began by asking how learners’ perceived their computing devices 

and related apps affected their academic success in online distance learning environments. The 

vast majority of learners expressed that their computing devices enriched their learning 

experiences, were relevant to their achievement of course learning objectives, and contributed to 

the successful completion of their courses, which typifies the importance and utilization of their 

devices to and for their academic success. The results of this thesis research further suggest a 

correlation between these factors and learners’ comfort levels with their devices, and that 

learners recognize their reliance on their computing devices throughout their learning 

experiences. 
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Based on the results of this thesis research, and for the moment at least, online course 

developers and instructors generally can expect learners to access their learning environment and 

related resources regularly using a computing device that runs a desktop operating system. This 

will in all likelihood be a laptop computer. Similarly, prospective graduate learners pursuing 

online distance learning will be in good company using a laptop computer for the majority of 

their academic tasks and using a smartphone to stay connected when not at their laptops, 

particularly in interactions with other learners. 

Learners have much to benefit from their devices and the apps both they and their 

instructors choose to support their learning. However, course developers and instructors cannot 

take this for granted, as learners will almost certainly look for new ways to engage in the 

learning process using devices that provide convenience and mobility, such as laptops, tablets, 

and smartphones. As online distance learners purportedly value freedom from the time and 

location constraints associated with classroom learning, it is important that institutions, course 

developers, and instructors facilitate the use of mobile devices. It is reasonable to suggest this 

will be even more relevant as the next generations of learners, who are growing up with mobile 

devices, consider taking their postsecondary education online. 

With the possibilities of numerous and diverse computing devices capable of enriching 

learning experiences, a learner’s inability to use a technology with which they are familiar and, 

in their assessment, is appropriate for a particular learning activity, can present barriers to their 

learning. Accordingly, rather than prescribe computing devices for learners to use and how and 

when to use them in the learning process, it is crucial that institutions ensure their learning 

environments and related online resources are accessible to a variety of platforms and associated 

Internet browsers. Developing an understanding of learners’ Internet browser choices, 
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particularly between computing devices, may reveal cues about how learners expect to interact 

with web-based learning content, particularly as online educators strive to use technology to 

facilitate critical thinking. 

Finally, further study will require different types of quantitative, qualitative, and mixed 

methods research towards establishing the value of particular computing devices to learners. 

Variables to consider include course grades, activity completion times, transfer of knowledge, 

and identifying the new and innovative ways that learners interact with their devices throughout 

the learning process. 
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Appendix A: 

Letter of Invitation to Prospective Participants 

Subject: Invitation to Participate in MA Thesis Research Project 

Dear [prospective participant], 

I would like to invite you to respond to a survey as part of my Master of Arts degree in 

Learning and Technology at Royal Roads University. [Reference to the learner’s university.] My 

credentials can be established by contacting Dr. George Veletsianos at [phone number] or [E-

mail address]. 

The aim of my research is to explore the types of computing devices learners use and 

how they use them in their academic studies. The survey is expected to take 15 minutes to 

complete. I would really appreciate your help in helping me satisfy the requirements of my thesis 

by completing the survey. If you would like to participate in my research project, you can read 

the consent form and complete the survey at [survey URL]. 

You are receiving this email because this study focuses on [university] master’s students. 

Survey responses are anonymous and no one will be able to connect your response to your name 

or email address. 

Thank you again for your consideration! 

If you have any questions about my research project, please contact me via email at [E-

mail address] or by telephone at [phone number]. 

Sincerely, 

Andrew Prince 

 

If you do not want to participate or receive any more invitations, please click [opt-out URL]. 
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Appendix B: 

Survey Preamble 

My name is Andrew Prince, and you are invited to participate in my research project, 

[working thesis title], by completing this survey. I am a graduate student in the School of 

Education and Technology at Royal Roads University. 

The purpose of my research is to explore how learners recognize the effects their 

computers, tablets, smartphones, etc. have on their academic performance, and how learners use 

their computing devices, in online distance-learning environments. You may verify the 

authenticity of this project by contacting Dr. George Veletsianos at [phone number] or [E-mail 

address]. 

The survey is expected to take 20 minutes to complete. The questions will refer to your 

selection of computing devices and your use of them in your online distance-learning studies. In 

addition to submitting my final report to Royal Roads University (RRU) in partial fulfillment for 

a Master of Arts in Learning and Technology, the research results will be published in public 

outlets, including RRU’s Digital Archive, Pro-Quest, and Library and Archives Canada. The 

results may also be disseminated at public and academic conferences and presentations. 

There are no foreseeable risks to participating in this survey. Your participation will help 

raise awareness of the benefits and drawbacks of computing devices in online distance learning 

for current and future postsecondary students. It will also inform postsecondary faculty and staff 

involved with the creation and delivery of online distance learning of potential benefits and risks 

associated with course design and technology implementations. 
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The questionnaire uses an online survey platform and results will be summarized, in 

anonymous format, in the final report. Your comments will remain anonymous and all 

documentation will be kept strictly confidential. 

The data gathered will be stored on Royal Roads University’s password-protected server 

and retained for nine months, after which it will be destroyed. During the nine-month time, the 

data will not be made available for any additional research projects. 

Your participation is completely voluntary. If you choose to participate, you are free to 

withdraw your responses at any time during the survey. If you wish to withdraw your consent to 

participate, you may abandon your survey (i.e., do not click the submit button at the end). Upon 

submitting your survey, your responses will become part of an anonymous data set. Surveys that 

are not submitted using the submit button will not be included in this data set. Similarly, if you 

choose not to participate in this research project, your decision not to participate will also be 

maintained in confidence. 

The [university name] Research Ethics Board has approved this research project. If you 

have any questions regarding your rights as a research participant, please contact the Ethics 

Office at [phone number] or [E-mail address]. If you have any questions about the survey before 

participating, please contact me at [E-mail address]. 

By completing and submitting the survey, you are indicating your consent to participate. 
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Appendix C: 

Questionnaire 

Section 1: Age verification 

1.1.What is your age? (You must be at least 18 years of age to participate in this survey.) 

<< Required; prevent continuation if age is not ≥ 18. >> 

  

Section 2: Basic information 

2.1.Regarding gender, how do you identify? 

( ) Male 

( ) Female 

( ) Other 

( ) Prefer not to answer 

2.2.What are your ethnic origins? Check any that apply.1 

[ ] North American Aboriginal origins 

[ ] Other North American origins 

[ ] European origins 

[ ] Caribbean origins 

[ ] Latin, Central, and South American origins 

[ ] African origins 

[ ] Asian origins 

[ ] Oceanian origins 

                                                 
 
1 Ethnic origins categories retrieved from Statistics Canada (2017a). 
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2.3.What is the instructional format of your graduate program? 

( ) Blended (face-to-face residency plus online instruction) 

( ) Fully online 

( ) Face-to-face only 

Section 3: Your devices and apps 

3.1.How many computing devices do you own? (E.g., desktop computer, laptop computer, 

tablet, smartphone, and wearable devices.)2 

( ) One 

( ) Two 

( ) Three 

( ) Four 

( ) Five 

( ) Six or more 

3.2.How many computing devices do you actively use in your academic studies? (See 

footnote 2) 

( ) One 

( ) Two 

( ) Three 

( ) Four 

( ) Five 

( ) Six or more 

                                                 
 
2 Adapted from Educause (2016, p. 3). 
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3.3.Which of the following computing devices do you own or regularly use in your academic 

studies?3 

 

I currently use and 

own one (or more). 

I use but do not own 

this device. 

I do not use this 

device. 

Desktop computer << Show 3.4.1, 

3.4.2, 3.4.3, 4.1.1, 

4.1.2, & 4.1.3 >> 

<< Show 3.4.1, 

3.4.2, 3.4.3, 4.1.1, 

4.1.2, & 4.1.3 >> 

 

Laptop computer << Show 3.5.1, 

3.5.2, 3.5.3, 4.2.1, 

4.2.2, & 4.2.3 >> 

<< Show 3.5.1, 

3.5.2, 3.5.3, 4.2.1, 

4.2.2, & 4.2.3 >> 

 

Tablet << Show 3.6.1, 

3.6.2, 3.6.3, 0, 

4.3.2, & 4.3.3 >> 

<< Show 3.6.1, 

3.6.2, 3.6.3, 0, 

4.3.2, & 4.3.3 >> 

 

Smartphone << Show 3.7.1, 

3.7.2, 3.7.3, 0, 

4.4.2, & 4.4.3 >> 

<< Show 3.7.1, 

3.7.2, 3.7.3, 0, 

4.4.2, & 4.4.3 >> 

 

Wearable technology 

(e.g., fitness device, 

smartwatch, headset) 

<< Show 3.8.1, 

3.8.2, 0, 4.5.2, & 

4.5.3 >> 

<< Show 3.8.1, 

3.8.2, 0, 4.5.2, & 

4.5.3 >> 

 

 

                                                 
 
3 Adapted from Educause (2016, p. 3) and Krull (2017, p. 303). 
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3.4.1. Did you acquire a desktop computer specifically to support your academic 

studies? (If you use more than one desktop computer, please select the one you use most 

often in your academic studies.) 4 

( ) Yes << Show 3.4.1.1 >> 

( ) No 

3.4.1.1. Why did you choose this desktop computer to support your academic studies? 

  

3.4.2. What type of operating system does your desktop computer have?5 

( ) Microsoft Windows 

( ) Apple macOS 

( ) Google Chrome OS 

( ) Linux (e.g., Elementary OS, Gentoo, Ubuntu, etc.) 

( ) Other OS 

( ) Don’t know 

3.4.3. Which desktop computer apps do you rely on in your academic studies? (E.g., 

Chrome, Mendeley, Viber, Word, etc.)6 

  

3.5.1. Did you acquire a laptop computer specifically to support your academic studies? 

(If you use more than one laptop computer, please select the one you use most often in 

your academic studies.) (See footnote 4) 

( ) Yes << Show 3.5.1.1 >> 

                                                 
 
4 Adapted from Krull (2017, p. 303). 
5 Adapted from Educause (2016, p. 3) and Krull (2017, p. 305). 
6 Adapted from Krull (2017, p. 307). 
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( ) No 

3.5.1.1. Why did you choose this laptop computer to support your academic studies? 

  

3.5.2. What type of operating system does your laptop computer have? (See footnote 5) 

( ) Microsoft Windows 

( ) Apple macOS 

( ) Google Chrome OS 

( ) Linux (e.g., Elementary OS, Gentoo, Ubuntu, etc.) 

( ) Other OS 

( ) Don’t know 

3.5.3. Which laptop computer apps do you rely on in your academic studies? (E.g., 

Chrome, Mendeley, Viber, Word, etc.) (See footnote 6) 

  

3.6.1. Did you acquire a tablet specifically to support your academic studies? (If you use 

more than one tablet, please select the one you use most often in your academic studies.) 

(See footnote 4) 

( ) Yes << Show 3.6.1.1 >> 

( ) No 

3.6.1.1. Why did you choose this tablet to support your academic studies? 

  

3.6.2. What type of operating system does your tablet have?7 

( ) Apple iOS (iPad) 

                                                 
 
7 From Educause (2016, p. 4) and Krull (2017, p. 306). 



UTILITY, USAGE & PERCEPTIONS OF COMPUTING DEVICES 127 

( ) BlackBerry OS 

( ) Google Android 

( ) Kindle Fire OS 

( ) Microsoft Windows 

( ) Other OS 

( ) Don’t know 

3.6.3. Which tablet apps do you rely on in your academic studies? (E.g., Gmail, Kindle, 

Safari, Slack, etc.) (See footnote 6) 

  

3.7.1. Did you acquire a smartphone specifically to support your academic studies? (If 

you use more than one smartphone, please select the one you use most often in your 

academic studies.) (See footnote 4) 

( ) Yes << Show 3.7.1.1 >> 

( ) No 

3.7.1.1. Why did you choose this smartphone to support your academic studies? 

  

3.7.2. What type of smartphone do you have? (See footnote 7) 

( ) Android phone 

( ) Apple iPhone 

( ) BlackBerry phone 

( ) Windows phone 

( ) Other phone 

( ) Don’t know 
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3.7.3. Which smartphone apps do you rely on in your academic studies? (E.g., Gmail, 

Kindle, Safari, Slack, etc.) (See footnote 6) 

  

3.8.1. What type(s) of wearable technology devices do you use? Check any that apply.8 

[ ] Fitness device 

[ ] Smartwatch 

[ ] Headset 

[ ] Other, please specify   

3.8.2. Did you acquire your wearable device(s) specifically to support your academic 

studies? (See footnote 4) 

( ) Yes << Show 3.8.2.1 >> 

( ) No 

3.8.2.1. Why did you choose this/these wearable devices to support your academic 

studies? 

  

Section 4: Device use 

4.1.1. In the past year, to what extent have you used your desktop computer for your 

academic studies?9 

( ) Used for all my courses 

( ) Used for most of my courses 

( ) Used for about half of my courses 

                                                 
 
8 From Educause (2016, p. 4). 
9 Adapted from Educause (2016, p. 4). 
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( ) Used for at least one course 

( ) Did not use at all 

4.1.2. How important is your desktop computer to your academic success?10 

( ) Extremely important 

( ) Very important 

( ) Moderately important 

( ) Not very important 

( ) Not at all important 

4.1.3. How comfortable are you using your desktop computer in your academic work?11 

( ) Very comfortable 

( ) Moderately comfortable 

( ) Neutral 

( ) Moderately uncomfortable 

( ) Very uncomfortable 

4.2.1. In the past year, to what extent have you used your laptop computer for your 

academic studies? (See footnote 9) 

( ) Used for all my courses 

( ) Used for most of my courses 

( ) Used for about half of my courses 

( ) Used for at least one course 

( ) Did not use at all 

                                                 
 
10 From Educause (2016, p. 5) and Krull (2017, p. 305). 
11 Adapted from Krull (2017, p. 305) and Mockus et al. (2011, p. 31). 
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4.2.2. How important is your laptop computer to your academic success? (See footnote 

10) 

( ) Extremely important 

( ) Very important 

( ) Moderately important 

( ) Not very important 

( ) Not at all important 

4.2.3. How comfortable are you using your laptop computer in your academic work? 

(See footnote 11) 

( ) Very comfortable 

( ) Moderately comfortable 

( ) Neutral 

( ) Moderately uncomfortable 

( ) Very uncomfortable 

4.3.1. In the past year, to what extent have you used your tablet for your academic 

studies? (See footnote 9) 

( ) Used for all my courses 

( ) Used for most of my courses 

( ) Used for about half of my courses 

( ) Used for at least one course 

( ) Did not use at all 

4.3.2. How important is your tablet to your academic success? (See footnote 10) 

( ) Extremely important 
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( ) Very important 

( ) Moderately important 

( ) Not very important 

( ) Not at all important 

4.3.3. How comfortable are you using your tablet in your academic work? (See footnote 

11) 

( ) Very comfortable 

( ) Moderately comfortable 

( ) Neutral 

( ) Moderately uncomfortable 

( ) Very uncomfortable 

4.4.1. In the past year, to what extent have you used your smartphone for your academic 

studies? (See footnote 9) 

( ) Used for all my courses 

( ) Used for most of my courses 

( ) Used for about half of my courses 

( ) Used for at least one course 

( ) Did not use at all 

4.4.2. How important is your smartphone to your academic success? (See footnote 10) 

( ) Extremely important 

( ) Very important 

( ) Moderately important 

( ) Not very important 
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( ) Not at all important 

4.4.3. How comfortable are you using your smartphone in your academic work? (See 

footnote 11) 

( ) Very comfortable 

( ) Moderately comfortable 

( ) Neutral 

( ) Moderately uncomfortable 

( ) Very uncomfortable 

4.5.1. In the past year, to what extent have you used your wearable technology for your 

academic studies? (See footnote 9) 

( ) Used for all my courses 

( ) Used for most of my courses 

( ) Used for about half of my courses 

( ) Used for at least one course 

( ) Did not use at all 

4.5.2. How important is your wearable technology to your academic success? (See 

footnote 10) 

( ) Extremely important 

( ) Very important 

( ) Moderately important 

( ) Not very important 

( ) Not at all important 
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4.5.3. How comfortable are you using your wearable technology in your academic 

work? (See footnote 11) 

( ) Very comfortable 

( ) Moderately comfortable 

( ) Neutral 

( ) Moderately uncomfortable 

( ) Very uncomfortable 

Section 5: Engagement 

5.1.In a typical day, approximately how much time do you spend using your computing 

devices to engage in each of the following activities?12 

 

More 

than 8 

hours 

5-8 

hours 

3-4 

hours 

1-2 

hours 

Less 

than 1 

hour None 

Research/homework       

Social media       

Streaming video       

Gaming       

Other activity       

 

                                                 
 
12 From Educause (2016, p. 6). 
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5.2.Thinking about your university courses within the past year, select the primary device 

that you used to. . .13 

 

Desktop 

computer 

Laptop 

computer Tablet 

Smart-

phone 

Wearable 

technology N/A 

. . .engage in the 

learning process 

      

. . .develop personal 

relationships with 

instructors 

      

. . .ask instructors 

questions 

      

. . .discuss course 

topics with instructors 

      

. . .understand 

instructors’ 

expectations 

      

. . .view feedback from 

instructors 

      

. . .develop personal 

relationships with other 

students 

      

                                                 
 
13 Adapted from Educause (2016, pp. 10-11). 
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. . .ask other students 

questions 

      

. . .discuss course 

topics with other 

students 

      

. . .view feedback from 

other students 

      

. . .participate in group 

activities 

      

. . .explain course ideas 

or concepts to other 

students 

      

. . .work with other 

students on class 

projects 

      

. . .keep track of course 

news or 

announcements 

      

. . .investigate topics 

outside class time 

      

. . .reflect on course 

materials (e.g., 

readings, videos, etc.) 
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. . .conduct research for 

class assignments 

      

. . .document class 

work or projects 

      

. . .complete case 

studies 

      

. . .analyze data       

. . .learn through games 

or interactive activities 

      

. . .learn through 

simulations 

      

 

5.3.Are there any other academic activities for which you use your computing devices? 

  

5.4.Thinking about your university courses within the past year, and specifically considering 

how your computing devices have contributed to your learning, to what extent do you 
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agree with the following statements?  

In my courses, my computing devices. . .14 

 

Strongly 

agree Agree Neutral Disagree 

Strongly 

disagree 

Don’t 

know 

. . .enriched my learning 

experiences 

      

. . .were relevant to my 

achievement of course 

learning objectives  

      

. . .contributed to the 

successful completion of 

my courses 

      

. . .connected course 

materials and real-world 

experiences 

      

. . .helped me understand 

fundamental concepts 

      

. . .built relevant skills that 

were useful outside courses 

      

                                                 
 
14 Adapted from Educause (2016, pp. 11-12). 
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. . .helped make 

connections to knowledge 

obtained in other courses 

      

. . .helped me understand 

hard-to-grasp concepts or 

processes 

      

. . .were appropriate for the 

content being delivered 

      

. . .helped me think 

critically 

      

. . .helped me focus on 

learning activities or course 

materials 

      

 

5.5.Thinking about your university courses within the past year, to what extent do you agree 

with the following statements about distractions in your studies?  

I get distracted during my studies because I. . .15 

 Strongly 

agree Agree Neutral Disagree 

Strongly 

disagree 

Don’t 

know 

. . .use social media       

                                                 
 
15 Adapted from Educause (2016, p. 12) 
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. . .send and receive text 

messages not related to 

schoolwork 

      

. . .send and receive E-

mail messages not related 

to schoolwork 

      

. . .play computer or 

mobile games 

      

. . .read websites not 

related to class 

      

. . .surf the Web       
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Appendix D: 

Discrepancies in Learner-Reported Device Usage Frequencies 

The following is an explanation of the apparent incongruence between the number of 

computing devices learners initially reported using in their academic studies and the sum total of 

device types learners specifically reported using in their studies. 

In survey question 3.2, a multiple-choice question asked learners to identify the number 

of computing devices they actively used in their academic studies. Next, question 3.3 presented a 

matrix question that asked learners to select the specific computing devices they regularly used 

in their academic studies and whether they owned them, with the expectation that reported use of 

a particular device meant they used a minimum of one. A count of the devices learners reported 

using in question 3.3 found that 53.7% used a different number of devices than they had reported 

in question 3.2. For example, 45.0% of individuals who initially reported using two devices in 

question 3.2 later reported the same in question 3.3; however, 34.1% who initially reported using 

two devices subsequently identified using three devices. Table 20 displays the percentage 

frequencies of the devices counted in learners’ answers based upon the number of devices they 

initially reported using. 
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Table 20 

Comparison of the Number of Devices Learners’ Initially Reported and the Calculated Number 

of Devices Subsequently Identified 

 
Percentage Frequency of Devices Counted in Subsequent Responses 

Number of Devices 

Initially Identified One Two Three Four Five Six or more 

One 41.1% 28.9% 15.6% 8.9% 5.6% 0.0% 

Two 0.9% 45.0% 34.1% 15.3% 4.4% 0.4% 

Three 0.5% 9.3% 48.7% 28.5% 10.9% 2.1% 

Four 0.0% 1.6% 14.3% 58.7% 19.0% 6.3% 

Five 0.0% 0.0% 23.1% 46.2% 15.4% 15.4% 

Six or more 0.0% 0.0% 0.0% 33.3% 33.3% 33.3% 

 

This outward discrepancy does not invalidate the responses to either question. To clarify, 

the purpose of survey question 3.2 was for learners to report the number of devices they actively 

used in their academic studies; learners were not required to own any of the devices they used. 

The purpose of survey question 3.3 was for learners to identify whether they used any of the 

listed device types in order to trigger follow-up questions in the survey. Question 3.3 does not 

account for uses of multiple devices of the same type, as the requirement for answering in the 

affirmative for any particular device type was only that the learner used at least one. For 

example, a learner may have used one desktop computer at home and a second desktop computer 

at their place of work. In question 3.2, the learner may have counted these as two devices; 

however, in question 3.3, these devices represent only one type of device. Conversely, question 

3.3 asked learners to report their use of a restricted set of devices based on their appearances in 

the literature related to this study, including desktop computer, laptop computer, tablet, 

smartphone, and wearable technology. Absent from this list are other devices such as gaming 
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consoles and servers, which individuals may have considered in their response to question 3.2 

but could not account for in question 3.3. 
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Appendix E: 

Learners’ Reported Uses of Apps by Computing Device 

The tables in this appendix detail the distributions of the specific apps for each computing 

device that learners relied upon in their academic studies. Because occurrences of multiple apps 

of the same type in a learner’s response were coded as one app type, the total number of apps 

coded for each computing device in the following tables do not match the total number of the 

app types listed for the respective devices in the Chapter 4: Results and Analysis subsection 

entitled Device apps. 
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Table 21 

Number and Percentage of Total Frequency of Apps Listed by Learners Using Desktop Computers 

Desktop App Code References Percentage 

Cloud Storage 

Apple iCloud 1 0.09% 

Box 1 0.09% 

Dropbox 9 0.82% 

Google Drive 15 1.37% 

Microsoft OneDrive 1 0.09% 

Email 

Google Gmail 21 1.92% 

Microsoft Hotmail 1 0.09% 

Microsoft Outlook 14 1.28% 

Mozilla Thunderbird 2 0.18% 

Unspecified 7 0.64% 

E-Reader 

Adobe Acrobat Pro & Reader 21 1.92% 

Apple iBooks 1 0.09% 

Kindle 7 0.64% 

Unspecified 4 0.37% 

Group Collaboration & One-to-Many Communication 

Atlassian Confluence 1 0.09% 

Blackboard Collaborate 19 1.74% 

BlueJeans 3 0.27% 

Facebook 6 0.55% 

Flipgrid 3 0.27% 

Fuze 2 0.18% 

Google Hangouts 11 1.00% 

Mural 1 0.09% 

Padlet 1 0.09% 

Slack 15 1.37% 

Zoom 4 0.37% 

Instant Messaging & One-to-One Communication 

Apple FaceTime 3 0.27% 

Facebook Messenger 2 0.18% 

Microsoft Skype 15 1.37% 

Telegram 1 0.09% 

Viber 1 0.09% 

WhatsApp 9 0.82% 
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Unspecified 2 0.18% 

Internet Browsing 

Apple Safari 23 2.10% 

Google Chrome 171 15.62% 

Microsoft Edge 1 0.09% 

Microsoft Internet Explorer 18 1.64% 

Mozilla Firefox 24 2.19% 

Opera 1 0.09% 

Unspecified 35 3.20% 

Learning Management System 19 1.74% 

Media Creation and Consumption 

Media Creation 

Adobe Premiere Pro 1 0.09% 

Apple iMovie 3 0.27% 

CyberLink PowerDirector 1 0.09% 

Prezi 1 0.09% 

Media Playing 

Adobe Flash 1 0.09% 

Amazon Prime 1 0.09% 

Apple iTunes 1 0.09% 

Apple TV 1 0.09% 

Express Scribe 1 0.09% 

VLC Media Player 1 0.09% 

YouTube 4 0.37% 

Unspecified 1 0.09% 

Office Productivity 

Apache OpenOffice 1 0.09% 

Google G Suite 2 0.18% 

Microsoft Office 62 5.66% 

Unspecified 2 0.18% 

Presentation 

Apple Keynote 3 0.27% 

Microsoft PowerPoint 44 4.02% 

Spreadsheet 

Apple Numbers 2 0.18% 

Google Sheets 2 0.18% 

Microsoft Excel 62 5.66% 

Unspecified 1 0.09% 

Word Processor 

Apple Pages 10 0.91% 

Google Docs 32 2.92% 

Microsoft Word 184 16.80% 

Microsoft Wordpad 1 0.09% 

Winston 1 0.09% 
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Unspecified 1 0.09% 

Organization & Writing Tools 

Apple iPhoto 1 0.09% 

Basic Note Taking 

Apple Notes 4 0.37% 

iA Writer 1 0.09% 

Microsoft Notepad 1 0.09% 

Sticky Notes 1 0.09% 

Calendar 

Doodle Poll 1 0.09% 

Unspecified 4 0.37% 

Dictionary 2 0.18% 

Dragon Naturally Speaking 1 0.09% 

Evernote 7 0.64% 

Grammarly 15 1.37% 

Graphic Design and Desktop Publishing 

Adobe Illustrator 1 0.09% 

Adobe Photoshop 2 0.18% 

Canva 1 0.09% 

Microsoft Publisher 2 0.18% 

Information Visualization 

FreeMind 1 0.09% 

Microsoft Visio 2 0.18% 

SpiderScribe 1 0.09% 

Unspecified 1 0.09% 

Latex 1 0.09% 

Microsoft OneNote 14 1.28% 

Tasks & Reminders 

WunderList 1 0.09% 

Other 

Adobe (Unspecified) 3 0.27% 

ArcGIS 1 0.09% 

Calculator 1 0.09% 

Google Earth 1 0.09% 

Screen Capture 1 0.09% 

Reference Management 

EasyBib 1 0.09% 

EndNote 1 0.09% 

Mendeley 51 4.66% 

PaperPile 1 0.09% 

PaperShip 1 0.09% 

Zotero 14 1.28% 

Search Engine 

Google 12 1.10% 
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Google Scholar 10 0.91% 

Unspecified 1 0.09% 

Statistics & Analysis 

Dedoose 2 0.18% 

MaxQDA 1 0.09% 

NVivo 1 0.09% 

QDA Miner 1 0.09% 

SAS 1 0.09% 

SPSS 1 0.09% 

Tableau 1 0.09% 

Total Number of Apps Coded 1,095 
 

 

 

Table 22 

Number and Percentage of Total Frequency of Apps Listed by Learners Using Laptop Computers 

Laptop App Code References Percentage 

Cloud Storage 

Apple iCloud 3 0.27% 

Box 5 0.46% 

Dropbox 20 1.83% 

Google Drive 34 3.11% 

Microsoft OneDrive 3 0.27% 

Email 

Apple Mail 3 0.27% 

Gmail 46 4.20% 

Microsoft Hotmail 1 0.09% 

Microsoft Outlook 31 2.83% 

Mozilla Thunderbird 2 0.18% 

Unspecified 22 2.01% 

E-Reader 

@Voice 1 0.09% 

Adobe Acrobat Pro & Reader 50 4.57% 

Adobe Digital Editions 4 0.37% 

Apple iBooks 4 0.37% 

Drawboard 1 0.09% 

Google Books 2 0.18% 

Kindle 29 2.65% 

Kobo 2 0.18% 

Kurzweil 3000 1 0.09% 
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Nitro 1 0.09% 

Xodo 1 0.09% 

XReader 1 0.09% 

Unspecified 4 0.37% 

Group Collaboration & One-to-Many Communication 

Asana 1 0.09% 

Atlassian Confluence 1 0.09% 

Blackboard Collaborate 52 4.75% 

BlueJeans 7 0.64% 

Citrix GoTo Meeting 1 0.09% 

Facebook 11 1.00% 

Flipgrid 6 0.55% 

Fuze 1 0.09% 

Google Hangouts 22 2.01% 

Microsoft SharePoint 1 0.09% 

Mural 1 0.09% 

Padlet 1 0.09% 

Preview 3 0.27% 

Prezi 1 0.09% 

SamePage 2 0.18% 

Slack 37 3.38% 

Trello 1 0.09% 

Twitter 3 0.27% 

Zoom 15 1.37% 

Unspecified 1 0.09% 

Instant Messaging & One-to-One Communication 

Apple FaceTime 6 0.55% 

Facebook Messenger 3 0.27% 

Microsoft Skype 58 5.30% 

Telegram 1 0.09% 

WhatsApp 16 1.46% 

Unspecified 2 0.18% 

Internet Browsing 

Apple Safari 58 5.30% 

Google Chrome 339 30.96% 

Microsoft Edge 10 0.91% 

Microsoft Internet Explorer 29 2.65% 

Mozilla Firefox 64 5.84% 

Tor 1 0.09% 

Unspecified 12 1.10% 

Learning Management System 56 5.11% 

Media Creation & Consumption 

Media Creation 

Adobe Premiere 1 0.09% 
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Apple iMovie 6 0.55% 

Audacity 2 0.18% 

Facebook Video 1 0.09% 

Jing 2 0.18% 

Microsoft Windows Movie 

Maker 

1 0.09% 

PowToon 2 0.18% 

QuickTime 2 0.18% 

Unspecified 2 0.18% 

Media Playing 

Adobe Flash 1 0.09% 

Amazon Prime 1 0.09% 

Apple iTunes 4 0.37% 

Express Scribe 1 0.09% 

Google Play 1 0.09% 

Spotify 2 0.18% 

TED 2 0.18% 

VLC Media Player 1 0.09% 

YouTube 9 0.82% 

Unspecified 2 0.18% 

Office Productivity 

Apache OpenOffice 1 0.09% 

Google G Suite 13 1.19% 

LibreOffice 3 0.27% 

Microsoft Office 123 11.23% 

Presentation 

Apple Keynote 3 0.27% 

Google Slides 5 0.46% 

Microsoft PowerPoint 122 11.14% 

Spreadsheet 

Apple Numbers 2 0.18% 

Google Sheets 8 0.73% 

Microsoft Excel 135 12.33% 

Unspecified 1 0.09% 

Word Processor 

Apple Pages 16 1.46% 

Google Docs 81 7.40% 

Scrivener 2 0.18% 

Microsoft Word 383 34.98% 

Microsoft WordPad 1 0.09% 

Winston 1 0.09% 

Unspecified 1 0.09% 
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Organization & Writing Tools 

Basic Note Taking 

Apple Notes 1 0.09% 

Google Keep 1 0.09% 

iA Writer 1 0.09% 

Sticky Notes 3 0.27% 

Unspecified 5 0.46% 

Calendar 

Doodle Poll 1 0.09% 

Unspecified 12 1.10% 

Dictionary 2 0.18% 

Diigo 1 0.09% 

Dragon Naturally Speaking 5 0.46% 

Evernote 28 2.56% 

Grammarly 30 2.74% 

Graphic Design and Desktop Publishing 

Adobe Illustrator 2 0.18% 

Adobe Photoshop 4 0.37% 

Canva 2 0.18% 

Microsoft Paint 1 0.09% 

Microsoft Publisher 5 0.46% 

Information Visualization 
  

Cmap 1 0.09% 

FreeMind 1 0.09% 

Microsoft Visio 3 0.27% 

MindMeister 1 0.09% 

SpiderScribe 1 0.09% 

XMind 1 0.09% 

Latex 1 0.09% 

Microsoft OneNote 37 3.38% 

Nuance 1 0.09% 

Penzu 1 0.09% 

Perrla 3 0.27% 

Tasks & Reminders 

OmniFocus 1 0.09% 

Wunderlist 2 0.18% 

Other 

Adobe (Unspecified) 22 2.01% 

Adobe Creative Cloud 1 0.09% 

Adobe Creative Suite 1 0.09% 

Adobe Fill and Sign 1 0.09% 

ArcGIS 1 0.09% 

Bodmas 1 0.09% 

Boot Camp 1 0.09% 
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Calculator 5 0.46% 

ExpressVPN 1 0.09% 

Google Earth 3 0.27% 

Google Maps 1 0.09% 

HP Smart 1 0.09% 

Java 1 0.09% 

Nexus 1 0.09% 

Photo 2 0.18% 

ResearchGate 1 0.09% 

Screen Capture 1 0.09% 

uTorrent 1 0.09% 

Reference Management 

BibMe 1 0.09% 

EasyBib 1 0.09% 

EndNote 4 0.37% 

Mendeley 122 11.14% 

Papers 4 0.37% 

PaperShip 1 0.09% 

RefWorks 1 0.09% 

Zotero 31 2.83% 

Search Engine 

Google 21 1.92% 

Google Scholar 14 1.28% 

Library 1 0.09% 

Unspecified 1 0.09% 

Statistics & Analysis 

Dedoose 2 0.18% 

QDA Miner 1 0.09% 

rStats 1 0.09% 

SAS 1 0.09% 

SOFA Statistics 1 0.09% 

Tableau 1 0.09% 

Total Number of Apps Coded 2,451 
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Table 23 

Number and Percentage of Total Frequency of Apps Listed by Learners Using Tablets 

Apps for Tablets References Percentage 

Cloud Storage 

Apple iCloud 2 0.18% 

Dropbox 8 0.73% 

Google Drive 19 1.74% 

Email 

Apple Mail 1 0.09% 

Google Gmail 77 7.03% 

Microsoft Hotmail 3 0.27% 

Microsoft Outlook 19 1.74% 

Yahoo 2 0.18% 

Unspecified 20 1.83% 

E-Reader 

Adobe Acrobat Pro & Reader 21 1.92% 

Adobe Digital Editions 1 0.09% 

Apple iBooks 20 1.83% 

Audible 3 0.27% 

Bluefire Reader 4 0.37% 

EBSCO 1 0.09% 

Feedly 1 0.09% 

GoodNotes 2 0.18% 

Google Books 1 0.09% 

Instapaper 1 0.09% 

Kindle 55 5.02% 

Kobo 5 0.46% 

Nitro PDF 1 0.09% 

OverDrive 1 0.09% 

PaperShip 1 0.09% 

PDF 10 0.91% 

Reading 4 0.37% 

Readitfor.me 1 0.09% 

Text 2 0.18% 

Texture 1 0.09% 

Voice Dream 2 0.18% 

Unspecified 2 0.18% 

Group Collaboration & One-to-Many Communication 

Adobe Connect 2 0.18% 

Blackboard Collaborate 16 1.46% 
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Facebook 3 0.27% 

Flipgrid 6 0.55% 

Google Hangouts 13 1.19% 

Padlet 1 0.09% 

Prezi 1 0.09% 

SamePage 1 0.09% 

Slack 20 1.83% 

Twitter 2 0.18% 

WordPress 2 0.18% 

Unspecified 2 0.18% 

Instant Messenging & One-to-One Communication 

Apple FaceTime 4 0.37% 

Apple iMessage 2 0.18% 

Facebook Messenger 1 0.09% 

Google Duo 1 0.09% 

Microsoft Skype 16 1.46% 

Plus Messenger 1 0.09% 

Text & SMS 1 0.09% 

WhatsApp 11 1.00% 

Unspecified 2 0.18% 

Internet Browsing 

Apple Safari 97 8.86% 

Google Chrome 76 6.94% 

Internet Explorer 7 0.64% 

Microsoft Edge 1 0.09% 

Mozilla Firefox 8 0.73% 

Unspecified 10 0.91% 

Learning Management System 25 2.28% 

Media Creation & Consumption 

Media Creation 

Apple iMovie 2 0.18% 

Media Playing 

Adobe Flash 1 0.09% 

Google Play 1 0.09% 

VLC Media Player 1 0.09% 

YouTube 8 0.73% 

Office Productivity 

Google G Suite 3 0.27% 

Microsoft Office 22 2.01% 

Presentation 

Apple Keynote 2 0.18% 

Google Slides 1 0.09% 

Microsoft PowerPoint 12 1.10% 
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Spreadsheet 

Apple Numbers 3 0.27% 

Google Sheets 3 0.27% 

Total Number of Apps Coded 682 
 

 

 

Table 24 

Number and Percentage of Total Frequency of Apps Listed by Learners Using Smartphones 

Apps for Smartphones References Percentage 

Cloud Storage 

Apple iCloud 2 0.18% 

Box 1 0.09% 

Dropbox 13 1.19% 

Google Drive 24 2.19% 

Email 

Google Gmail 162 14.79% 

Google Inbox 1 0.09% 

Mail 30 2.74% 

Microsoft Hotmail 8 0.73% 

Microsoft Outlook 29 2.65% 

Yahoo 5 0.46% 

Unspecified 49 4.47% 

E-Reader 

Adobe Acrobat Pro & Reader 20 1.83% 

Adobe Digital Editions 1 0.09% 

Apple iBooks 14 1.28% 

Audible 2 0.18% 

Bookshelf 1 0.09% 

Browzine 1 0.09% 

Feedly 1 0.09% 

Google Books 1 0.09% 

Instapaper 1 0.09% 

Kindle 36 3.29% 

Kobo 2 0.18% 

PaperShip 1 0.09% 

Readitfor.me 1 0.09% 

Texture 1 0.09% 
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Voice Dream 2 0.18% 

Unspecified 6 0.55% 

Group Collaboration & One-to-Many Communication 

Adobe Connect 1 0.09% 

Apple FaceTime 10 0.91% 

Asana 1 0.09% 

Blackboard Collaborate 22 2.01% 

Doodle Poll 1 0.09% 

Facebook 19 1.74% 

Flipgrid 12 1.10% 

Fuze 2 0.18% 

Google Duo 1 0.09% 

Google Hangouts 24 2.19% 

Instagram 1 0.09% 

LinkedIn 5 0.46% 

Marco Polo 1 0.09% 

Pinterest 1 0.09% 

SamePage 2 0.18% 

Slack 53 4.84% 

Swipes 1 0.09% 

Telephone 6 0.55% 

Twitter 7 0.64% 

WordPress 1 0.09% 

Zoom 7 0.64% 

Unspecified 1 0.09% 

Instant Messenging & One-to-One Communication 

Apple iMessage 4 0.37% 

Facebook Messenger 13 1.19% 

Google Messenger 1 0.09% 

Microsoft Skype 28 2.56% 

Snapchat 1 0.09% 

Telegram 1 0.09% 

Text & SMS 17 1.55% 

WeChat 2 0.18% 

WhatsApp 87 7.95% 

Unspecified 14 1.28% 

Internet Browsing 

Apple Safari 136 12.42% 

Google Chrome 87 7.95% 

Microsoft Internet Explorer 2 0.18% 

Mozilla Firefox 7 0.64% 

Unspecified 13 1.19% 

Learning Management System 40 3.65% 
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Media Creation & Consumption 

Media Creation 

Camera 4 0.37% 

Rev Voice Recorder 1 0.09% 

Voice Recorder (unspecified) 7 0.64% 

Media Playing 

Adobe Flash 1 0.09% 

Apple iTunes 1 0.09% 

Google Play 1 0.09% 

Music 1 0.09% 

Slacker 1 0.09% 

VLC Media Player 1 0.09% 

YouTube 11 1.00% 

Office Productivity 

Docs to Go 1 0.09% 

Google G Suite 7 0.64% 

Microsoft Office 14 1.28% 

Presentation 

Apple Keynote 1 0.09% 

Google Slides 2 0.18% 

PowerPoint 8 0.73% 

Spreadsheet 

Google Sheets 5 0.46% 

Microsoft Excel 7 0.64% 

Word Processor 

Apple Pages 3 0.27% 

Google Docs 39 3.56% 

Microsoft Word 32 2.92% 

Microsoft WordPad 1 0.09% 

Organization & Writing Tools 

Apple iPhoto 1 0.09% 

Basic Note Taking 

Apple Notes 1 0.09% 

ColorNote 1 0.09% 

Google Keep 4 0.37% 

Unspecified 7 0.64% 

Calendar 

Doodle Poll 2 0.18% 

Google Calendar 7 0.64% 

iCal 1 0.09% 

Unspecified 15 1.37% 

CamScanner 1 0.09% 
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Dictionary 

Oxford Dictionary 1 0.09% 

Unspecified 3 0.27% 

Dragon Dictation 1 0.09% 

Evernote 20 1.83% 

Files 2 0.18% 

Google Translate 1 0.09% 

Grammarly 4 0.37% 

Graphic Design & Desktop Publishing 

Microsoft Publisher 1 0.09% 

Microsoft OneNote 18 1.64% 

Pocket 1 0.09% 

Tasks & Reminders 

Apple Reminders 1 0.09% 

Google Reminders 1 0.09% 

OmniFocus 1 0.09% 

Todoist 1 0.09% 

Wunderlist 1 0.09% 

Unspecified 2 0.18% 

Trello 1 0.09% 

Other 

Adobe (unspecified) 4 0.37% 

Adobe Scan 1 0.09% 

Bitmoji 1 0.09% 

Calculator 2 0.18% 

Clock 2 0.18% 

Contacts 3 0.27% 

Countdown 1 0.09% 

Gas Buddy 1 0.09% 

GPS 1 0.09% 

LEO Reporter 1 0.09% 

Maps 7 0.64% 

Merlin Bird ID 1 0.09% 

Misfit 1 0.09% 

Olu 1 0.09% 

Photos 3 0.27% 

Printer 1 0.09% 

SnagIt 1 0.09% 

Starbucks 1 0.09% 

Zip 1 0.09% 

Reference Management 

Mendeley 10 0.91% 

Zotero 4 0.37% 
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Search Engine 

Google 24 2.19% 

Youdao 1 0.09% 

Unspecified 1 0.09% 

Total Number of Apps Coded 1,370 
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