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Abstract 

This study investigated personality and mobile use of undergraduate student learners at 

an undergraduate university in Western Canada. The study included 262 participants enrolled in 

first- and second-year psychology and business courses. Participants were administered a mobile 

experience questionnaire, Big Five Inventory (BFI) and four researcher-generated mobile tasks. 

Quantitative analysis was used to determine the relationship and clusters of four constructs: prior 

mobile experience, unique app use, unique strategy use, and personality traits. Frequency counts 

determined that 261 participants own their own mobile device, on average five unique apps were 

used to complete all mobile tasks and three unique strategies were used over all by each 

participant. A cluster analysis was conducted to identify two distinct clusters which emerged 

amongst the participants. The larger cluster (55%) ranked high in extraversion and openness, and 

low on unique strategy use while the smaller cluster (45%) ranked high in agreeableness, 

conscientiousness, and neuroticism as well as unique strategy use. Despite how close these two 

clusters seem to be, there is a difference as reported by the significant regression result. The 

implications of this study warrant further investigation of undergraduate students’ use of mobile 

strategies for mobile literacy development. Instructors, librarians, and curriculum developers 

need to consider using mobile devices to support diverse learning and mobile literacy 

development in postsecondary courses.   
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Glossary of Terms 

Applications (Apps) 

For the purpose of this study, applications (apps) are downloaded software programs onto a 

mobile device (Christensson, 2012).  

Agreeableness 

Agreeableness refers to an individual’s tendency to be sympathetic, good-natured, and forgiving 

(McElroy, Hendrickson, Townsend & DeMarie, 2007). These individuals are considerate, 

likable, helpful, and cooperative (Graziano & Eisenberg, 1997), and have a strong perceived 

belief that technology is useful (Devaraj, Easley, & Crant, 2008). They often use their 

smartphones for calling and texting (Lane & Manner, 2012), but the more disagreeable an 

individual is, the more time they spend playing games on their phone (Ehrenberg, Juckes, White 

& Walsh, 2008; Phillips, Butt & Blaszczynski, 2008).  

Big Five Inventory (BFI) 

The BFI is a framework that classifies an individual’s personality in the following traits: 

extraversion, conscientiousness, openness, neuroticism, and agreeableness (Digman, 1990; 

Goldberg, 1990; Gosling, Rentfrow & Swann, 2003). The BFI is a 44-item, 5-point Likert scale 

created by John and Srivastava (1999). It is considered one of the most reliable and valid short 

personality inventories that predict the Big Five dimensions of personality (McCrae & Costa, 

1999). 

Conscientiousness  

Conscientiousness refers to an individual’s tendency to actively plan and organize (McElroy et 

al., 2007), be persistent and seek high achievement (Costa, McCrae & Dye, 1991), while having 

a strong sense of purpose (Mark & Ganzach, 2014). Therefore, people consider using technology 

in ways that would allow them to be more efficient and perform better on a task (Barrick & 

Mount, 1991).  

Digital Literacy (d-literacy) 

D-Literacy is a term that has developed from different types of technology literacies such as 

computer literacy (c-literacy) and information literacy (IL) (Boechler, Dragon & Wasniewski, 

2014), and has emerged as an important and necessary asset when using technology in 

postsecondary education (Martin, 2005).   

Extraversion 

Extraversion refers to an individual’s tendency to be sociable with others, ambitious (McElroy et 

al., 2007), outgoing (Watson & Clark, 1997), effective in team settings (Barrick, Mount & Judge, 
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2001) and to have many friends, which is noted as a key motivator in using technology for 

communication (Devaraj et al., 2008). These individuals are more likely to own a smartphone 

(Lane & Manner, 2012), which leads to more time spent texting (Ehrenberg et al., 2008), but 

they are not inclined to gaming or listening to music, as these are isolated activities and these 

individuals prefer to be social (Bianchi & Phillips, 2005).    

Information Literacy (IL)  

IL is defined as a set of skills and knowledge that an informed learner needs to have in order to 

participate in postsecondary education, which includes the ability to access, analyze, and 

evaluate digital information (Pinto & Sales, 2010).   

Malleability of Personality 

Costa and McCrae (1999) first noted the theory that personality traits are soft like plaster. This 

theory states that personality traits change more slowly after age 30 than before age 30, and are, 

thus, soft like plaster. More currently, there is evidence to support that the age of hardening is 50 

or later (Elkins, Kassenboehmer & Schurer, 2017; Mroczek and Spiro, 2003; Roberts and 

Mroczek, 2008; Roberts et al., 2006). The notion that personality is malleable was also recently 

supported by Elkins et al., (2017) in their study of N=770 adolescence and young adults proving 

that personality traits are malleable.  

Prior Mobile Educational Experience 

Prior mobile educational experience was captured on the researcher generated Mobile Device 

Experience Questionnaire (MDEQ). Participants were asked to identify educational activities 

they have conducted using a mobile device. For the purpose of this study, mobile educational 

experience is a percentage of self-identified educational activities conducted out of a list of 21 

common activities.   

Prior App Diversity Score 

The prior app diversity score was captured using a researcher-generated Mobile Device 

Experience Questionnaire (MDEQ). Participants were asked to identify all of the different 

general common apps they have used out of a predetermined list of 51. For the purpose of this 

study, the prior app diversity score is a percentage of self-identified app use out of a list of 51.   

Mobile Learning (m-learning) 

M-Learning is a term that describes learning activities as well as accessing digital information on 

a mobile computing device (Caudill, 2007). Mobile devices have the power to increase the use of 

technologies in postsecondary educational settings while providing customized learning 

preferences for adult learners (Barnes & Herring, 2011).   

Mobile Literacy (m-literacy)  
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M-Literacy is an emerging definition that describes how a mobile handheld device can assists a 

learner in achieving their information goal (Novak & Wang, 2015). Additionally, it is the ability 

to navigate, interpret, contribute, and communicate information online (Hockly, Dudeney & 

Pegrum, 2014).   

Mobile Tasks 

Mobile tasks in this study were adapted from Park’s (2011) four levels in a mobility hierarchy. 

Park suggested that mobile devices can provide students technological affordances and different 

learning opportunities. Adapted from Gay, Rieger and Bennington (2002) the following 

hierarchy consists of contrasting attributes for mobile devices. The four levels are as follows: 

1. productivity 

2. flexible digital access 

3. capturing and integrating data 

4. communication and collaboration 

 

Neuroticism  

Neuroticism refers to an individual’s tendency to feel guilty or anxious (Mark & Ganzach, 2014), 

have a hard time managing stress (McElroy et al., 2007), view technology as a stressor (Devaraj 

et al., 2008) and often spend more time texting, which has been reported to lead to mobile 

addictive tendencies (Ehrenberg et al., 2008).  

Openness  

Openness refers to an individual’s tendency to be open to changes (Mark & Ganzach, 2014), 

flexible and tolerant of new ideas, actively seek new experiences and changes, and who are 

engaged learners (McCrae & Costa, 1997). These individuals are less threatened by adopting 

new technologies at work, as long as they understand how this new tool will assist them in 

completing their work effectively (Devaraj et al., 2008).  

Strategies 

Strategies are choices that a learner makes in order to learn. The Overlapping Wave Theory 

proposes that a learner moves between three or four different strategies to reach a desired 

outcome (Siegler & Svetina, 2002).  

Unique Apps (outcome) 

For the purpose of this study, the unique apps reported by participants were categorized into 21 

different apps which were used to complete each of the four different mobile tasks. Based on this 

coding, a percentage of different apps reported for each task was calculated. These apps were 

chosen by participants to help them navigate, interpret, contribute, and communicate information 
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using a mobile device. The percentage for Task One, Task Two, and Task Three was calculated 

out of two self-reporting options. For Task Four, there were three self-reporting options; 

therefore, an overall score out of nine has been calculated as a percentage. These calculations 

provide generalizability for comparison.    

 

Unique Strategies (outcome) 

For the purpose of this study, unique strategies reported by participants were categorized into 

five unique mobile strategies. These strategies were chosen to help participants navigate, 

interpret, contribute, and communicate information on a mobile device (Park, 2011). All unique 

apps were categorized based on four different strategies including a No Technology Used 

category, as developed for this study. Participants were awarded a score out of five per task:   

1. No Technology Used - no app was reported to be used. 

2. Productivity strategy - strategies used to manage time or organize an individual.  

3. Flexible digital access - strategies used to gain real-time information. 

4. Capturing and integrating data - strategies used to find static or published information. 

5. Communication and collaboration - strategies used to communicate or collaborate with 

others 

 

For Tasks One, Two, and Three, participants had two sub-questions to answer and they reported 

the strategy they used to find each of the answers. For Task Four, participants were asked which 

strategy they chose to communicate with family and friends, classmates and an instructor. For 

the purpose of this study, the unique strategies reported by participants to complete each of the 

four different mobile tasks using a mobile device is defined by a percentage of different 

strategies reported for each task, as well as an overall unique strategy percentage score calculated 

out of 9. 
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Introduction 

Everywhere you look, you can see someone using a mobile device, often a smartphone.  

Mobile devices are becoming more prevalent as mainstream tools in our society. Cellphones are 

used in almost every type of environment (Roberts & Pirog III, 2012), and young adults have 

been quick to adopt different cell phone brands and features as part of their developing self-

identity (Takao, Takahashi & Kitamura, 2009). The Catalyst (2015) by GroupM Next, conducted 

a Canadian survey about mobile device use and reported a 24% increase in mobile device 

ownership from 2014 to 2015 alone. The steady increase of mobile device ownership emphasizes 

the inevitable changes that are occurring as individuals have more access to searching, finding, 

and using information on the spot.  

This new and emerging field of study has been referred to as mobile literacy (m-literacy), 

but no formal definition has been agreed upon within relevant research (Caudill, 2007). To 

further investigate the mobile learning context and identify the different ways mobile devices are 

being used within an educational context, Park (2011) proposed four levels in a mobility 

hierarchy as a way to categorize educational mobile applications based on pedagogy. Level 1, 

productivity, identifies different individual learning activities conducted on a mobile device. 

Level 2, flexible digital access, and Level 3, capturing and integrating data, both increase 

interactions with others during mobile activities that promote the use of different mobile features. 

Level 4, communication and collaboration, is the highest level of technical affordance (Park, 

2011). Another way to categorize and understand individual technology approaches is to explore 

different personality traits. Research is slowly growing in the area of undergraduate adult 
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learners’ personality traits and smartphone use (Lane & Manner, 2012; Lepp, Li, Barkley & 

Salehi-Esfahani, 2015). In this study, the relationship between personality traits, unique apps use, 

unique strategy use on four different mobile tasks will be explored.    

Background of the Problem 

Without an accepted definition of m-literacy, it is difficult to determine the skill and 

knowledge required to become proficient. In 2008, Lankshear and Knobel compiled a book 

entitled Digital Literacies- Concepts, Policies and Practices. Their argument is that digital 

literacies need to be plural, and encompassing the past, present and future of skills, and 

knowledge. Many different authors list and define specific competencies one ought to have to be 

information literate (Bruce, 1994, 1997), computer literate (Shapiro & Hughes, 1996), and even 

digitally literate (Bawden, 2001). The problem with these definitions is that they are context and 

technology bound, therefore limiting the generalizability of the definition over time. Gilster 

(1997), on the other hand, proposed “that digital literacy involves ‘mastering ideas, not 

keystrokes’” (Lankshear & Knobel, 2008, p. 2). Therefore, researchers need to look beyond the 

limitations of technology functionality and investigate the conceptual understanding that an 

individual has in choosing and using technology to find desired information.  

Education is a field where students are asked to constantly find, use and reproduce 

information. As new educational technologies revolutionize our understanding of teaching and 

learning, new pedagogical approaches are emerging to support these changes (Heider, Laverick, 

& Bennett, 2009). Specifically, many postsecondary institutions are providing online supports 

and resources to learners that are altering the way course information is being accessed (CCOL, 
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2009). With an increased use of mobile devices in society, it is difficult to walk into a 

postsecondary lecture hall without noticing mobile devices being used or lying on tables. If we 

know and accept that literacy within an educational context can be viewed as one’s ability to 

search, find and use information, then what are the skills and knowledge needed to be successful 

with a mobile device and to develop m-literacy? What strategies are used to locate information 

on a mobile device, and how does a user determine a strategic approach? Siegler (1996) proposes 

that strategy use is based on an individual’s prior knowledge and experience. When applying this 

concept to mobile device use, individual students find information based on prior successes with 

a particular app or function. As postsecondary education moves away from traditional face-to-

face delivery, learners are developing their skills to tailor course information to meet their own 

learning needs. This can be done through online or blended learning, and most postsecondary 

courses have materials posted on a Learning Management System (LMS) (Hwang, Pu, Hsieh, 

Lee, Chung & Yang, 2007). Instructors and postsecondary institutions are struggling to provide 

pedagogically sound mobile experiences that meet the needs of individual adults’ just-in-time 

learning (Duffy & Jonassen, 2013). Just-in-time learning not only provides learners access to 

information and instruction on demand, it can also support real-world problem solving across 

disciplines (Duffy & Jonassen, 2013). Learning experiences are moving beyond the physical 

classrooms and LMSs, but research is struggling to keep up with the pedagogical potential of 

leveraging mobile devices to support learning (Herrington & Herrington, 2011).   

One way to support individual learners’ needs is for instructors to be aware of different 

personality traits and to use this information to help them create meaningful technology 
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supported learning experiences. Personality traits are innate characteristics which stabilize over 

time (Digman, 1990). Analyzing different personalities is one way that research has started to 

categorize different individual students’ knowledge of using different technologies. In mobile 

user research, demographic characteristics of smartphone users have been investigated, but not 

the relationship of personality on mobile device use (Lane & Manner, 2011).  

Allport (1961) investigated the idea that personality traits shape or affect a person’s 

behaviour. Allport was the first to propose that every person has a central and secondary trait 

which present differently, depending on circumstances and environments (Gosling, Rentfrow & 

Swann, 2003). In education, personality traits are often associated with learning preferences, and 

parallels in research have been drawn to understand which strategy best supports different 

learning preferences (Lefrancois, 2006). To date, most personality research has not been 

grounded in a defensible model of personality (Roberts & Pirog III, 2012), due to the lack of 

compatible approaches to categorizing personality traits. The Big Five framework suggests that 

most individual differences can be classified into five broad empirical traits (Gosling, Rentfrow 

& Swann, 2003). Goldberg (1990) proposed the following Big-Five personality traits, building 

on previous lexical research conducted: extraversion, conscientiousness, openness, neuroticism, 

and agreeableness. These five personality traits capture an individual’s personality (Digman, 

1990). John and Srivastava (1999) created the 44-item Big Five Inventory (BFI) that plots onto 

Goldberg’s Big-Five personalities. The BFI is one of the most reliable and valid short personality 

inventories which has also been used in studies predicting internet use (McCrae & Costa, 1999). 

The BFI has been well validated, and is consistent and comprehensive (Digman, 1990) across an 
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array of different frameworks, populations, and cultures (Conley, 1985; Barrick & Mount, 1991). 

Additionally, there is an ongoing discussion about the malleability of personality from the 

biological and contextual perspectives. Researchers from both perspectives disagree over gender 

differences and the changes of personality traits over life in particular (Srivastava, John, Gosling 

& Potter, 2003). Costa and McCrae (1994, 1999) introduced the idea that personality traits are 

like plaster, therefore changing until the age of 30. More currently, there is evidence that 

supports the notion that the age of change is 50 or later (Elkins et al., 2017; Mroczek and Spiro, 

2003; Roberts and Mroczek, 2008; Roberts et al., 2006). For the purpose of this study, 

personality traits are defined as malleable, especially for adolescents and young adults as 

described by Elkins et al., (2017).  

Another way to create a student-centered learning environment, which are individualized, 

is to incorporate different learning strategies and preferences into teaching approaches. Research 

has noted that when expert learners are completing a task, they use different cognitive strategies 

to achieve their learning as they move towards their goal (Rosenshine, 1997). Cognitive 

strategies activate prior knowledge so the learner can develop new knowledge (Lefrancois, 

2006). Successful learners rely on prior learning experiences to choose a learning strategy and 

they reflect on the effectiveness of the strategy in achieving their goals (Chinn & Chinn, 2009). 

Cognitive strategies can be general enough to apply to many different disciplines or specific 

enough to support a single task (Pressley & Woloshyn, 1995). Siegler (1996) was able to track 

and follow strategy choices made by learners in learning a new concept and noted that learners 

use up to four different strategies for each learning task. The Overlapping Wave Theory has 
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identified the process that learners make as they move between three to four different strategies 

to achieve a learning goal (Siegler, 1996).  

One limitation identified throughout cognitive research is the challenge of understanding 

and capturing the internal learning process (Lefrancois, 2006). Strategies usually require an 

individual to think about which procedural approach would work best to achieve a specific 

learning goal (Alexander, Graham & Harris, 1998; Hsiao & Oxford, 2002). Within 

postsecondary education, adult learners are expected to know different strategies that support 

their individual learning (Wald, Draffan & Seale, 2009), which includes the use of technologies. 

Different formats of learning materials will alter the strategy choices made by learners (Liaw, 

Hatala & Hung, 2010). For this study, apps are defined as software downloaded onto a mobile 

device that a learner may use, but a strategy is the way in which they use the app such as 

navigating, evaluating and finding digital information. By studying the relationship between 

personality traits, unique apps use, unique strategy use on four different mobile tasks, this 

research will add to the growing new body of knowledge of mobile device use in postsecondary 

education.   

Statement of the Problem  

With the increased use of mobile devices in postsecondary institutions, instructors, 

librarians, and researchers are trying to understand the impact mobile devices have on academic 

autonomy (Liaw et al., 2010) and the development of mobile skills and knowledge. As 

postsecondary institutions are providing more online course materials, this is altering the way 

course information is being accessed and processed by students (CCOL, 2009). However, while 
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postsecondary educators often assume that learners entering postsecondary education have a 

certain level of educational technology ability, research has indicated time and again that this is 

not the case (Wald et al., 2009). Millennials and older adults have been noted to have the 

confidence to use different tools for IL, but have not had the opportunity to learn it in formal 

education (Jeffery, Hegarty, Kelly, Penman, Coburn & McDonald, 2011). M-literacy is currently 

a conceptual understanding under digital literacy and using Gilster’s (1997) definition of 

“mastering ideas, not keystrokes” does not explicitly define the skills and knowledge needed to 

be proficient with a device. This leaves the learner to solely rely on their own prior knowledge 

and personality disposition to access course information on their own mobile device.       

Results from this research could assist instructors, librarians, curriculum developers, and 

researchers to better support active and meaningful learning in the postsecondary classroom. As 

technology changes the way we receive, process, and share information (Lefrancois, 2006), we 

will be able to understand individual approaches based on personality traits (John & Srivastava, 

1999).   

Purpose of the Study 

The purpose of this study is to identify the relationships between personality traits, 

unique app use and unique strategy use in this study on four mobile tasks. This research will help 

support our evolving understanding of how specific mobile devices are used by undergraduate 

students for learning, as well as the skills and knowledge they have in completing different 

mobile tasks.   
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Research Questions 

The following is the central research question:  

Is there a relationship between personality traits, unique apps used, unique strategies used, and 

mobile task performance by undergraduate students?  

The sub-questions are as follows: 

 What is the frequency of prior app diversity score and prior mobile educational 

experience of undergraduate students?  

 Is there a correlation between the prior app diversity score and the number of overall 

unique apps used across all current tasks?  

 Do undergraduate students apply unique apps to complete each mobile task? 

 Based on accuracy in completing each mobile task, do undergraduate students use 

unique apps across all tasks? 

 Do undergraduate students apply unique strategies during each mobile task?  

 Based on accuracy in completing each mobile task, do undergraduate students use 

unique strategies across all tasks? 

 Does the POMP (percentage of maximum possible) of one personality trait predict the 

number of overall unique apps used by undergraduate students?  

 Does the POMP of one personality trait predict the number of overall unique 

strategies used by undergraduate students?  

 Based on the POMP of each personality trait, are there homogenous clusters of 

participants and are these clusters associated with unique strategy use? 
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The answers to these questions will provide a new understanding of the impact that personality 

traits may have on the use of mobile devices, specifically the unique apps and unique strategies 

used by undergraduate students.   

Summary 

Technologies specifically for teaching and learning are not the only type of technology 

being used in postsecondary education classrooms anymore. With the steady increase of different 

personal devices and platforms being used by postsecondary students, instructors, and 

researchers are having difficulty reporting on the impact this has on teaching and learning (Liaw 

et al., 2010). One such example is the evolution of m-literacy and the unknown impacts it has on 

supporting adult learners’ m-learning. Instructors will not only need to teach course content, they 

will also need to support technology related questions as well as provide individualized learning 

support to all learners. By exploring the relationship between different personality traits of 

undergraduate students and unique apps and unique strategies use, this study will report on how 

mobile devices can be used to scaffold individualized learning. Instructors will then have a better 

idea as to which combination of personality traits influences students to choose different mobile 

educational technologies, as well as which functions they are more likely to use on their own 

personal device. As mobile technologies become more pervasive in society, postsecondary 

education is being inundated with personal mobile devices, and research needs to continue 

documenting the evolution of best approaches in teaching and learning.   
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Literature Review 

This chapter contains a literature review, which examines research on how personality 

traits influence an individual’s interaction with technologies, how m-learning has informed d-

literacy and m-literacy using mobile functions for information learning, as well as strategy 

choice. This will be accomplished by reviewing literature from the fields of personality traits, 

educational technologies, and educational psychology, all within a postsecondary educational 

context.  

Personality Traits and Mobile Use 

In the well-established field of personality traits and assessments, many researchers are 

starting to explore the correlated patterns of different traits and combinations of traits in relation 

to internet and mobile device use (Lane & Manner, 2012; Lepp et al., 2015). First, this section of 

the literature review will explore the research evolution of creating and validating the Big Five 

Personality Traits as well as the Big Five Inventory. Next, this literature review will highlight 

studies that report on postsecondary trends of technology use based on personality traits.    

The Evolution of the Big Five Taxonomy and Inventory 

Understanding the complexity of personality traits and the evolution of categorizing these 

traits into a scientific taxonomy has been an ongoing area of research, which has resulted in a 

number of different personality trait taxonomies (John & Srivastava, 1999). One of the most 

well-researched and adapted personality trait taxonomies is the Big Five and the Big Five 

Inventory. The creation of the current Big Five taxonomy started with Klages (1926), 

Baumgarten (1933), and Allport and Odbert (1936), clustering words that were identified from 
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the English Language Dictionary associated with personalities (John & Srivastava, 1999). 

During the same time, Allport and Odbert identified four major categories: personality traits 

(sociable, aggressive, and fearful), temporary states (afraid or rejoicing), highly evaluative or 

judgmental (worthy or irritating), and physical characteristics and talents (John & Srivastava, 

1999). Personality traits have proven to be stable and can be used to predict a person’s reaction 

(Maddi, 1989). These different reactions are being captured through research and organized into 

different matrixes of personality traits. Cattell (1943) attempted to reduce Allport and Odbert’s 

original list of traits by first using semantic and empirical reduction, followed by factor and 

correlation analysis (John & Srivastava, 1999). Cattell and others have worked on condensing 

personality factors, which uses a reduction analysis approach contributing to the formation of the 

Big Five personality factors (John & Srivastava, 1999). Building on Cattell’s variables, Norman 

(1963), Borgatta (1964), and Digman and Takemoto-Chock (1981) all researched and identified 

the following typical five factors: extraversion or surgency, agreeableness, conscientiousness, 

emotional stability versus neuroticism, and intellect or openness (John & Srivastava, 1999). In 

the mid-1980s, researchers increased testing the Big Five factors dramatically, and Goldberg 

(1990) was the first to replicate this first Five Factor list across different extractions and rotations 

(John & Srivastava, 1999). As research was growing in the lexical tradition supporting the Big 

Five, an integrative framework needed to be created with a personality questionnaire scale (John 

& Srivastava, 1999).  

In the 1980s, Costa and McCrae (1985) developed the NEO Personality Inventory that 

measures three broad personality dimensions: neuroticism, extraversion, and openness (John & 
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Srivastava, 1999). They then realized that these three dimensions fell within the Big Five Traits 

being identified by other researchers; therefore, they added agreeableness and conscientiousness 

to their preliminary scales of measurement (John & Srivastava, 1999). In 1992, Costa and 

McCrae published the 240-item NEO Personality Inventory-Revised (NEO PI-R), which 

differentiated measurements of each of the Big Five factors (Costa & McCrae, 1995). The NEO 

PI-R is a very lengthy inventory, so in 1995 Costa and McCrae shortened the inventory to NEO 

Five-Factor Inventory (NEO-FFEI), which is composed of 60 items correlated to the NEO PI-R 

(John & Srivastava, 1999). Even though there was a lot of research being done on the Big Five, 

there was no agreed upon inventory or definitions until the Big Five factors were proposed by 

John, Donahue and Kentle (1991), who also proposed the first version of the Big Five Inventory 

(BFI). John & Srivastava (1999) then took the BFI and created a 44 item questionnaire that 

would measure individual traits on the Five Dimensions. The typical range of the alpha BFI is 

.75 to .90, and in North America the average is above .80 with a mean of .85 (John & Srivastava, 

1999). Barrick, Mount, and Judge (2001) stated that it is the most useful taxonomy in personality 

research, and Briggs (1992) notes that the model represents the domain of personality broadly 

and systematically.  

The Big-Five framework suggests that most individual differences can be classified into 

five broad empirical traits (Gosling et al., 2003). These five factors theoretically capture the 

essence of one’s personality (Digman, 1990). Gosling et al., (2003) conducted two short studies 

and wrote a brief measurement of the Big-Five personality traits as proposed by Goldberg 

(1999). They investigated if it was possible to shorten a personality test to only five items, thus 
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taking less time to administer the assessment. Once the modifications were complete, the 

researchers compared their new Five Item Personality Inventory (FIPI) against the validity of 

John and Srivastava’s (1999) 44-item Big Five Inventory (BFI). The BFI proposed by John and 

Srivastava (1999) is one of the most reliable and valid short personality inventories that map 

onto Goldberg’s Big-Five personality traits. In the first study to examine a broad array of 

external correlates of the new FIPI and the BFI, three different scheduled data collection 

instances happened. First, 1,704 undergraduate students completed both instruments as well as a 

battery of other assessments to prevent carry over from the tests being compared. The Brief 

Loquaciousness and Interpersonal Responsiveness Test, the Social Dominance Orientation 

Questionnaire, the Rosenberg Self-Esteem Scale, the Beck Depression Inventory, the Math 

Identification Questionnaire, the Short Test of Musical Preferences, and single-item measures of 

political values, physical attractiveness, wealth, athletic ability, and intelligence were used 

(Gosling et al., 2003). Two weeks later, 118 of the original 1,704 were tested again. Overall, 

Gosling et al., reported that the BFI concisely yielded a stronger multi-item convergence (rs = 

.81 and rs = .73) than the FIPI’s average of .60s. The test-retest reliability was substantial for 

both, except for extraversion. The BFI had a mean of r =.80 and the FIPI had a mean of r =.68. 

The FIPI correlation patterns matched very closely to BFI, but the reliability consistently yielded 

a stronger correlation. The second study built on the 5-item FIPI into a Ten-Item Personality 

Inventory (TIPI). The same research approach was taken on this second study as in the first, with 

the addition of internal consistency estimates using Cronbach’s alpha. First, 1,813 undergraduate 

students participated in the first data collection, then six weeks later 180 were tested again. The 
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results showed that the convergence correlations across measures were substantial. Additionally, 

the test-retest showed that the TIPI has a mean of r = .72 and the BFI mean r = .80. Overall, the 

BFI still is the strongest and most reliable short multi-item personality inventory measure, but 

the TIPI and FIPI are sound. Due to the BFI’s higher reliability and validity reported in research, 

this tool was chosen as the personality assessment in this study.  

 Regarding technology specifically, McElroy, Hendrickson, Townsend, and DeMarie 

(2007) found that the BFI was a better predictor of personality traits for technology related 

applications than the Myers-Briggs Type Indicator. The Myers-Briggs Type Indicator (MBTI) 

was a tool developed by Isabel Briggs Myers in the 1940s, based on Jungian personality 

attributes, and identifies 16 distinctive personality types. In addition, Lane and Manner (2012) 

reported that the Big Five Personality Dimensions can be applied to smartphone technology use. 

The following is the Big Five personality trait definitions as they relate to technology use. 

Extraversion refers to an individual’s tendency to be sociable with others, ambitious 

(McElroy et al., 2007), outgoing (Watson & Clark, 1997), effective in team settings (Barrick et 

al., 2001), and have many friends, which is noted as a key motivator in using technology for 

communication (Devaraj et al., 2008). These individuals are more likely to own a smartphone 

(Lane & Manner, 2012), spend more time spent texting (Ehrenberg et al., 2008) but not gaming 

or listening to music as these are isolated activities (Bianchi & Phillips, 2005).    

Conscientiousness refers to an individual’s tendency to actively plan and organize 

(McElroy et al., 2007), be persistent and seek high achievement (Costa et al., 1991), while 

having a strong sense of purpose (Mark & Ganzach, 2014). Therefore, these types of people 
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consider ways to use technology that would allow them to be more efficient and perform better at 

work (Barrick & Mount, 1991).  

Openness refers to an individual’s tendency to be open to changes (Mark & Ganzach, 

2014), flexible and tolerant of new ideas, actively seek new experiences and changes, and who 

are engaged learners (McCrae & Costa, 1997). These individuals are less threatened by adopting 

new technologies at work, as long as they understand how the purpose of this new tool will assist 

them in completing their work effectively (Devaraj et al., 2008).  

Neuroticism refers to an individual’s tendency to feel guilty or anxious (Mark & 

Ganzach, 2014), have a hard time managing stress (McElroy et al., 2007), and view technology 

as a stressor (Devaraj et al., 2008). These individuals often spend more time text messaging, 

which has been reported to lead to mobile phone addictive tendencies (Ehrenberg et al., 2008).  

Agreeableness refers to an individual’s tendency to be sympathetic, good-natured and 

forgiving (McElroy et al., 2007). These individuals are considerate, likable, helpful and 

cooperative (Graziano & Eisenberg, 1997), and have a strong perceived belief that technology is 

useful (Devaraj et al., 2008). They often use their smartphones for calling and not texting (Lane 

& Manner, 2012), but the more disagreeable an individual is, the more time they spend playing 

games on their phone (Ehrenberg et al., 2008; Phillips et al., 2008).  

Currently, there is an emerging tension amongst personality psychologies about the 

“stability or change” of personality characteristics, specifically during adolescence and young 

adulthood (Elkins et al., 2017). Elkins et al., (2017) conducted a study and had collected 770 full 

data sets from adolescents and young adults (aged 15 and 24 years). Over eight years, 
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participants complete the Big Five Inventory three times, first in 2005, then in 2009, and finally 

in 2013. To measure the degree of stability in personality traits, the researchers decided to 

measure mean levels for each participant as well as for the group. This enabled the researchers to 

detect normative changes that may be driven by development and social change (Elkins et al., 

2017). The researcher reported a small to modest mean-level changes in most of the traits, but 

they did not find evidence of a dramatic normative shift, which attributed to small positive and 

negatives changes in individuals neutralizing the group change. Elkins et al. argue that despite 

the individual small mean changes, they demonstrated that most of the BFI traits show 

malleability between adolescence and young adults. This claim supports Costa and McCrae’s 

(1999) theory that personality traits are soft like plaster. This theory notes that personality traits 

change more slowly after age 30 than before age 30; thus, there is malleability of personality 

traits of adolescence and young adults. Finally, current reach has also identified that the pivotal 

age of personality stabilization or hardening like plaster is 50 or later (Elkins, Kassenboehmer & 

Schurer, 2017; Mroczek and Spiro, 2003; Roberts and Mroczek, 2008; Roberts et al., 2006). 

Ongoing research continues to examine the malleability of personality traits as well as 

which traits influence an individual’s choice in using technology and different mobile functions. 

The next section provides a review of research in the areas of internet use, technology acceptance 

and cellphone or smartphones usage, all based on the Big Five Personality Traits.   

Technology and Personality Traits  

Internet usage is an area of ongoing research as the World Wide Web becomes easier to 

access. Mark and Ganzach (2014) conducted a large-scale study to understand young adults’ 
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internet usage based on personality, and how personality traits might predict future internet usage 

and different facets of this usage. The random National Longitudinal Survey of Youth (NLSY97) 

identified 6,921 participants from across the United States to be surveyed. The NLSY97 provides 

names of participants that generate a fair representation of the current American ethnic and 

socioeconomic structure. There were three different measures used to collect data from the 

participants. First, information about the participants’ global internet use was self-reported on a 

six-point scale. Second, internet activities were listed, and participants were asked to identify 

which, if any, of the internet activities they have used to accomplish a set goal. Personality was 

measured using the Gosling et al. (2003) short measure of the Big Five Personality Dimensions. 

After conducting a standardized regression coefficient of the Big Five Dimensions controlling 

for sex, income, and education, Mark and Ganzach reported that extraversion, neuroticism, and 

conscientiousness are positively associated with global internet usage and economic behaviour. 

Extraversion, openness, and neuroticism were all positively related to online communication and 

academic activities. Extraversion, openness, and conscientiousness were related to leisure 

activities. These findings concluded that an individual’s innate personality traits will affect their 

current and future internet usage. It also indicated which activities they are more likely to use 

technology for.   

Since personality traits can be used to understand the internet use of young adults, 

Barnette, Pearson, Pearson, and Kellermanns (2015) explored if personality traits could indicate 

different technology acceptance by postsecondary learners. Using the factors from the Five 

Factor Personality Model, as proposed by Goldberg (1999), the research predicted perceived and 
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actual usage of a technology of Information Systems (IS), and Unified Theory of Acceptance, 

and Use of Technology (UTAUT). The researchers hypothesized that personality traits could 

potentially explain the variance in IT system adoption, over and above the UTAUT’s situational 

constructs. The researchers worked with an undergraduate business instructor to construct a class 

LMS system called m-web and encouraged students to use m-web for all class activities and 

communication. Throughout the term, students received information about this course on the 

course website, including lecture materials, an online gradebook and a class e-mail list. Using the 

system was voluntary, and in total 382 students completed the final self-assessment, 50 items 

from the International Personality Item Pool (Goldberg, 1999), and student analytics from the m-

web system. First, the researchers conducted a Confirmatory Factor Analysis (CFA) to obtain 

evidence related to the psychometric properties of the items; therefore, a few items needed to be 

eliminated from each personality measure. Self-reported usage of the system was assessed with 

3-item measure for a self-reported student’s weekly access to the course website, their online 

grading page, and the e-mail archive. The Cronbach’s alpha for the measure was 0.79. By linking 

the Factor Personality Model of personality directly to technology use, these researchers 

provided additional support for including individual difference variables Factor Personality 

Model in the UTAUT as an indicator of IT system use. 

With recurring differences reported on internet use and new technology acceptance, Lepp 

et al. (2015) classified college students based on the natural patterns exhibited through their 

cellphone use and their personality traits by conducting a cluster analysis using a person-centered 

approach. A second objective was to provide a richer description of how college students 
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perceived and experienced leisure activities on their cellphones. Data was collected from 454 

full-time undergraduate students. The self-administrated questionnaire was constructed of 

multiple sections: demographics; the Leisure Experience Battery (Caldwell et al., 1992); the 10 

item Big Five Personality Traits (Gosling et al., 2003); and a researcher generated daily 

cellphone use questionnaire (Lepp et al., 2015). To ensure the stability of the cluster analysis, the 

researchers took the entire data set and split it into two sets, running the same cluster analysis to 

compare similar clustering variables. In total, six different cluster variables emerged in the 

model: extraversion, agreeableness, conscientious, and emotional stability. Openness had no 

effect on cluster formation. Next, an ANOVA was run using the groups identified in the cluster 

analysis. The researchers concluded that the three distinct groups were significant in their 

differences of perception and experience of leisure activities as defined by four dimensions: 

boredom, challenge, distress, and awareness. When considering the internet use, technology 

acceptance, and leisure activities of postsecondary students, personality clearly has a vast impact 

on choices made around using different technologies.    

Social media is one function that is regularly used on mobile devices. Specifically, 

Instagram is one platform that individuals can upload pictures to share different personal 

experiences. Ferwerda and Tkalcic (2018) investigated the relationship between personality traits 

as reported on the BFI and picture features posted on Instagram. The researchers used Amazon 

Mechanical Truk to recruit 233 participants and asked them to grant access to their Instagram 

accounts. After cleaning the data from fake entries, 193 complete responses were confirmed 

between the ages of 18-64, with 104 males and 89 females that were adequately distributed 
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(Ferwerda & Tkalcic, 2018). Using Google Vision API, the researchers retrieved 4,090 unique 

labels from the pictures and used k-mean clustering to identify 17 different picture categories. 

Then, the researchers used Spearman’s correlation to analyze the picture categories and 

personality traits. They adjusted the alpha levels using Bonferroni correct to limit Type 1 error 

and reported a significant level of p<.001 (Ferwerda & Tkalcic, 2018). The researchers noted 

that: openness was found correlated positively with music; conscientiousness was correlated 

positively with clothing purchases and watching sport; extraversion was correlated positively 

with electronics use; agreeableness was correlated positively with clothing purchases and leisure 

activities, and; neuroticism correlated negatively with clothing purchases but positively with 

jewelry purchases. This research is the first step in understanding unobtrusive personality 

detection and personalization of picture posting using a social media software.   

On many postsecondary campuses, it is hard not to spot a smartphone being used by a 

student. With the increasing ownership of smartphones in the world, an increasing amount of 

demographic information can be tracked to support business decisions and the marketing of 

products. The choice of owning a smartphone as well as which functions are most important to 

that user was examined by Lane and Manner (2012), who based their research on different 

personality types. In total, 312 completed questionnaires were collected from mobile phone 

owners 18 years of age and older. Participants were asked if they owned a smartphone, and to 

rate it on a 5-point scale of importance in six functions: phone calls, texting, internet, e-mail, 

music, and games. Then, participants were asked to complete John et al.’s (1991) Big Five 

Personality Inventory. The researchers initially conducted a hierarchical (blocked) ordinary least 
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squared (OLS) linear regression analysis to determine which factors influenced the use of 

smartphone functions and conducted a logical regression (because the dependent variable is 

dichotomous) to analyze smart phone ownership. Their analysis concluded that extroverts place a 

significantly greater importance on the texting function of smartphones, and neuroticism is 

positively associated with the e-mail function. However, the Big Five did not add significantly 

more predictive power beyond that explained by the demographic control variables for both the 

internet and e-mail functions.   

Stachl, Hibert, Au, Buschek, De Luca, Bischl, Hussmann, and Buhner (2017) 

investigated personality traits, fluid intelligence and app use. The researchers recruited 137 

participants from their university. Overall, the age range was 18-50 years old, with 87 women 

and 15 men responding to social media, blackboard, and flyer recruitment campaigns (Stachl et 

al., 2017). The study was conducted in two stages: first, the participants attended a lab session 

where they completed the German versions of the Big Five Structure Inventory (BFSI), 

Intelligence Structure Battery (INSBAT) and a demographic questionnaire, as well as 

downloaded an app that logged frequency and use duration of other apps use. Second, after 6 

days, the participants came back to the lab, and the data was downloaded from participants’ 

personal devices. A two-step analysis for factors was conducted, followed by a stability selection 

procedure (Hofner, Boccuto, & Goker, 2015; Meinshausen & Buhlmann, 2010) in combination 

with the Least Angular Shrinkage Selection Operation penalized regression (Stachl et al., 2017). 

In total, the participants used 2,835 different apps, averaging 12 to 42 different apps per day 

(Stachl et al., 2017). Extraversion showed the highest number of positive associations with 
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various app categories, with the highest being calls, photography, and communication. 

Agreeableness was associated with transportation apps, while conscientiousness was associated 

with entertainment apps but not with gaming apps. Openness and neuroticism were not 

predictive for any app use category. Stachl et al. concluded that self-reported personality traits 

predict a range of different apps use.       

Xu, Frey, Fleisch, and Ilic (2016) explored the impact of personality traits on mobile app 

adoption. Using an app, the researchers recreated the BFI and a demographic questionnaire to 

retrieve mobile data. The app was listed on the Google Play Store for participants to download. 

When the app was opened for the first time, a unique code was generated that represented that 

participant’s analytic data. The only recruitment for this study was the participants’ internal 

motivation to know their own personality trait and compare their results to others (Xu et al., 

2016). Overall, 2,092 participants downloaded the app, with 2,008 completing the BFI and 

demographic questions. The age range of participants varied from 10-60 years of age, with 77% 

of participants being female, and 23% being male (Xu et al., 2016). A MANOVA was first 

performed to protect against the Type 1 error, followed by ANOVAs and post-hoc comparisons.  

Based on personality, different apps used by participants on their mobile app were reported.  

Specifically, neurotic participants adopted mobile photography and personalization apps, but this 

was not significant, though the use of mobile social and shopping apps were. Agreeable 

participants were less likely to adopt social apps and were found to be negatively associated with 

personalization apps. Conscientious participants were negatively associated with the adoption of 

mobile music and video, and personalization apps, but did not adopt finance apps. Finally, open 



 

23 

 

 

participants in this study did not use app categories used in this study. Overall, the researchers 

reported that more participants are precise in using specific app especially if they need to 

purchase them. 

A negative side that needs to also be considered is that of cellphone addiction. With the 

increase of ownership of cellphones by young adults, Roberts, Pullig, and Manolis (2015) 

researched the relationship between Mowen’s (2000) elemental traits and cellphone addiction. In 

order to determine if a relationship existed, 346 university students self-reported on seven 

personality factors, the Barratt Impulsiveness Scale and on the Cell Phone Addiction Scale. 

Psychometric properties of each of the three different tests were measured by estimating two 

measurement models, first using the seven personality factors and the cellphone addiction 

measure, and second including the three impulsiveness factors and the cellphone addiction 

measure. The findings reported suggested that Mowen’s Hierarchical Model of Personality has 

three personality factors that are significantly associated with cell phone addiction: emotional 

instability, introversion, and materialism. Roberts et al. also reported that openness to 

experience, conscientiousness, and a need for arousal had no direct relationship with cellphone 

addiction but were instead associated with impulsiveness. 

As research has indicated, each individual has innate and stronger personality traits that 

will affect their internet usage, technology acceptance and cellphone or smartphone use. By 

further exploring different mobile educational technology contexts, researchers will be able to 

track and report on the effects this has on evolving teaching and learning approaches that meet 

the needs of tech savvy and not so tech savvy students. Educational technology use will only be 
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increasing as more mainstream technologies enter the classroom, but understanding which type 

of student, based on their personality trait combination, will or will not choose to engage with a 

specific tool can assist instructors and administrators in strategic planning for future revisions to 

curriculum and upgrades to mobile educational technology systems.    

Making the Connection from M-Literacy to M-Learning  

In educational technology, m-literacy is an emerging area of research. Currently no 

research exists exclusively about m-literacy, but inferences can be made from digital literacies 

(d-literacies) and m-learning research. First, this literature review will explore components of d-

literacy that have led to our presumptions about m-literacy. Next, m-learning experiences and 

perspectives explained in research will be explored to understand pedagogical best practices that 

foster a positive m-literacy experience for adult learners in postsecondary education and the use 

of mobile tasks in research.   

The History of D-Literacies 

Digital literacy or D-literacy has evolved from computer literacy (c-literacy) starting in 

the mid-1970s to information literacy (IL) in the late 1970s (Boechler et al., 2014).  

Traditionally, c-literacy was one’s ability to write small codes (using a dossier program) and the 

ability to manipulate digital information for programming (Leahy & Dolan, 2010). The usability 

of older computer programs required very specific knowledge and skill in order to be able to 

access and manipulate digital information.   

 IL is defined as a set of competencies that an informed citizen needs to have in order to 

participate in society (Pinto & Sales, 2010). The skills and knowledge needed for IL include the 
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cognitive ability to access, analyze, and evaluate information. The field of library studies has 

been a catalyst in investigating the importance and relevance of IL, which is constantly evolving 

and changing with technology and society. For example, Mackey and Jacobson (2011) noted that 

IL is a metaliteracy because it supports multiple literacy types as social media and collaborative 

online communities change. Jeffery et al. (2011) explored the development of digital information 

literacy through a case study and suggested that simple exposure to technology is not sufficient 

for d-literacy acquisition. Jeffrey et al. argue that digital skills of millennials and older adults 

have been developed outside the education system, specifically, in the workplace, which is why 

Jeffery et al. provided professional development opportunities for staff to develop digital 

information skills, knowledge and confidence. Confidence is the key, as millennial learners and 

older adults may have developed skills after postsecondary, which does not mean we should not 

be including it now. D-literacy, IL, c-literacy all require lifelong learning due to the changing 

digital society space, with postsecondary needs being at the forefront. 

D-literacies is a term that encompasses many different types of technology literacies, 

such as m-literacy, e-literacy, and multimedia literacy (Boechler, et al., 2014). This research will 

focus on m-literacy and m-learning to provide a context for the use of mobile devices in 

education. To be literate, traditionally, involves the ability to navigate static text (e.g. a paper 

newspaper, a paper book or a paper map) (Pinto & Sales, 2010). However, with the abundance of 

digital materials and text currently available, d-literacy has emerged as an important and 

necessary asset when using technology in postsecondary education (Martin, 2005). One of the 

more comprehensive definitions of d-literacy, proposed by Martin (2005), states that: 
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Digital Literacy is the awareness, attitude, and ability of individuals to appropriately use digital 

tools and functions to identify, access, manage, integrate, evaluate, analyze, and synthesize digital 

resources, construct new knowledge, create media expressions, and communicate with other, in 

the context of specific life situations, in order to enable constructive social action, and to reflect 

upon this process (p. 135-136).   

 

Martin’s (2005) definition of d-literacy can be categorized into three different 

components: 1) the user’s ability to appropriately use a digital tool, which includes an awareness 

of the different features accessible on different devices; 2)  the user’s ability to identify, access, 

manage, evaluate, analyze or synthesize digital information as the skills needed for digital 

knowledge creation and digital communication, and; 3) the required knowledge and skills needed 

for d-literacy will change based on different context-specific variables. 

  Even though d-literacy is a newer field, it has evolved from c-literacy and IL with a new 

extension to other digital contexts, such as m-literacy (Bawden, 2001; Boechler et al., 2014; 

Childers, 2003; Martin, 2005). M-literacy has been noted to be a specific subset of d-literacy and 

it requires the technical knowledge of c-literacy (Childers, 2003) with the skills identified in IL 

(Pinto & Sales, 2010).    

Exploring D-literacy in the Postsecondary Context. To understand d-literacy, two 

types of d-literacy will be explored, Digital Information Literacy (DIL) and Digital Media 

Literacy (DML). Both of these literacies reflect specific skills needed by adult learners to 

succeed in different digital postsecondary learning environments (Jeffrey, Hegarty, Ky, Penman, 

Coburn & McDonald, 2011; Park & Burford, 2013).   

DIL skills are essential for adult learners to participate in postsecondary and lifelong 

learning (Jeffrey et al., 2011). These skills enable a learner to find, understand, and evaluate 
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electronic information (Bundy, 2004). It is important to understand the supports needed by 

students and the obstacles they encounter in order to facilitate the development of DIL in 

postsecondary learning (Jeffrey et al., 2011). Jeffrey et al. (2011) state that adult learners come 

with prior knowledge of digital skills, but most DIL skills are developed outside of 

postsecondary experiences - at home and in the workplace. In order to support the development 

of DIL skills, Jeffrey et al. provided 10 (two-hour) workshops at four postsecondary institutions 

where participants were instructed to use a range of digital tools (e.g. online blogs, social 

networking or emailing). They evaluated the supports and issues students faced while engaging 

in these DIL activities and reported that the key supportive strategy that participants found most 

useful was having designated time to explore different technologies, thus increasing their 

confidence and skill ability. The key issue reported by participants was the challenge of taking 

the risk on their own, as some participants were unfamiliar with different technologies and did 

not understand how to use the tools for learning (Jeffrey et al., 2011). Within this specific 

postsecondary context, it appears that adult learners are not gaining the skills needed to 

successfully navigate the postsecondary d-literacy environment. The researchers’ solution was to 

provide workshops on the different digital activities and support their learners’ use of identified 

programs for personal learning. DIL is still not explicitly taught in most postsecondary classes, 

but there is an expectation that adult learners will have the technical knowledge and skills 

required for active engagement (Wald et al., 2009).   

The second type of d-literacy, DML, defines a broad set of skills that are essential for 

using different digital technologies to communicate with others online. These skills can be 
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categorized into three different dimensions: accessing digital information, understanding digital 

information, and creating digital information (Park & Burford, 2013). Park and Burford (2013) 

proposed that by providing postsecondary students with iPads to use in their courses, an increase 

in DML would be achieved. To test this hypothesis, they conducted a yearlong study with first 

and second-year undergraduate students. Participants completed a pre-, mid- and post-survey 

measuring the three dimensions of DML and tracked the time spent on activities using an iPad. 

Of the three dimensions, for these participants, access to information had the greatest increase in 

DML, followed by understanding and creating (Park & Burford, 2013). The overall time spent 

on iPads did not contribute to improvement in DML (Park & Burford, 2013). The overall time 

using a mobile device (iPad) was not as important as the specific activities students engaged in 

when developing DML. In order to ensure desired levels of DML, purposeful planning for 

increasing DML needs to be embedded into the postsecondary curriculum, thereby supporting 

adult learners to move beyond simply accessing digital information into a deeper understanding 

of the creation of new digital information.   

The Link to M-literacy. Specifically, m-literacy is the ability to retrieve information and 

successfully use information found on a mobile device (Caudill, 2007). DIL and DML are 

required for adult learners to navigate the digital postsecondary environment. Kalemis (2011) 

notes the importance of embedding d-literacy into the postsecondary curriculum as more 

institutions move towards online teaching environments, but how is it possible to bring d-literacy 

to the learner? One avenue, I believe, is through the use of mobile devices in postsecondary 

education, as this can provide the time for adult learners to explore and start developing their m-
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literacy. There are many different skills and knowledge that adult learners need to have - turning 

on a device and troubleshooting (c-literacy), navigating to a website or course content (IL) and 

creating digital information or communicating with others online (d-literacy), that all contribute 

to a learner’s m-literacy skills and knowledge.   

The Impact of M-Learning  

To understand the skills and knowledge of m-literacy for teaching and learning, this 

literature review also explores m-learning. M-learning is a term that describes participation in 

learning activities on a mobile computing device that can access digital information (Caudill, 

2007). Postsecondary learners are starting to bring their own devices into the classroom 

(BYOD), but institutions and instructors are not always ready to integrate these devices for 

learning (Liaw et al., 2010). Herrington and Herrington (2011) caution postsecondary educators 

not to ignore the pedagogical potential of mobile devices, but to see this as an opportunity to 

redesign online active learning activities. With newly designed courses, instructors can transfer 

information to their learners using mobile devices and cutting-edge strategies such as online 

multimedia activities (Heider et al., 2009). As instructors start incorporating online, digital or 

mobile teaching into their classroom, postsecondary institutions will need to change their 

infrastructure to support more mobile devices for teaching and learning (Herrington & 

Herrington, 2011). The following sections will explore m-learning experiences, the development 

of m-learning materials, as well as the effects of m-learning on language development.   

Exploring the Postsecondary M-learning Experience. Learning has been defined as 

any break from routine where the learner can reflect on the current situation, resolve a problem, 
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share ideas or gain understanding (Hwang et al., 2007). M-learning has been noted as being 

situational, by building on the act of learning in a specific environment, using specific digital 

tools, and accessing specific digital resources (Hwang et al., 2007). To understand adult learners’ 

m-learning experiences, Hwang et al. (2007) identified barriers that negatively impacted the 

postsecondary learners’ experiences. A total of 1,290 adults participated by completing a 

questionnaire online. Over 96% of the participants reported owning a cell phone that could 

function as a Personal Digital Assistant (PDA) and 63% reported being highly motivated to 

participate in m-learning for their courses. Hwang et al. held focus groups to gain an 

understanding of the participants’ m-learning needs. Unanimously, focus group participants 

reported the importance of having a fixed flat rate or free Wi-Fi to access with their mobile 

devices at their institution. Better access to Wi-Fi will support the reported preference in m-

learning for exploratory learning activities that have a problem-solving approach. This 

preference is due to the extensive free learning resources and reference tools available on the 

web, which allow instructors to teach learners how to access resources.   

In order to understand the evolving changes for postsecondary instructors, Liaw et al., 

(2010) investigated the m-learning experiences of university students specifically in system 

satisfaction, system activities, learner autonomy, and system functions. In total, 152 participants 

demonstrated how to use an information search program, created for the institution, on their 

mobile device. Participants were asked to report their m-learning experiences (i.e. attitude and 

knowledge). Liaw et al. reported that satisfaction with the mobile search system was a predictor 

of attitude in using a mobile device. Additionally, knowledge needed for using the system 
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decreased due to the simple design and easy navigation for finding relevant information. By 

creating seamless m-learning experiences, learners will be able to develop mobile skills with the 

knowledge that they bring to the postsecondary classroom.    

Developing M-Learning and E-Learning Materials. There are many different 

perspectives for developing m-learning materials to assist instructors, librarians, and curriculum 

developers in executing purposeful m-learning teaching. Koole and Ally (2006) propose the 

Framework for the Rational Analysis of Mobile Education (FRAME), which outlines the 

relationship between mobile learning, human learning capacities, and social interaction. The 

three main aspects of this framework that influence m-learning are: device usability, the learner’s 

knowledge and social interactions (Koole & Ally, 2006). This framework specifically supports 

learning in a postsecondary environment as learners need to use their prior knowledge to 

problem solve and navigate new information.    

First, device usability and navigation highlight the need for access to information and 

resources. Learners will only try to find information a few times before they give up and move 

onto something else or ask for help if they cannot find what they are looking for (Koole & Ally, 

2006). From an m-learning perspective, this stops the learning process and can lessen the 

learners’ positive perceptions of their m-learning experience.   

Second, the learner brings prior knowledge and experience to any new m-learning 

activity. Koole and Ally (2006) noted that instructors, librarians, and curriculum developers need 

to consider content readability, learning styles, and communicating with strong pedagogical 

alignment for m-learning. A learner who has more experience with mobile devices will have an 
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easier time troubleshooting and navigating their device to find digital information (Lam, Lee, 

Chan & McNaught, 2011).   

Third, social learning interactions can happen through synchronous or asynchronous 

communication using a mobile device. Learners need to feel supported in exploring the use of 

their mobile devices for collaborative learning: general m-learning and specific m-learning 

contexts need to be examined on an ongoing basis, which must include strong pedagogical 

materials and effective activities for postsecondary learners.   

In an attempt to synthesize current m-learning guidelines, Teall, Wang, and Callaghan 

(2011) reviewed m-learning research and proposed that curriculum developers need to 

conceptualize m-learning from a technical device design perspective that embeds learner-

centered activities. Teall et al.’s research built on Koole and Ally’s (2006) FRAME by providing 

more detail in the three main components: device usability, the learner’s knowledge, and social 

interactions. Specifically, there are six different features listed by Teall et al. for m-learning: 

choosing a technology, usability, platform and format, tools and user interface, the design of 

content, and range of user technology. One of the key functions of m-learning that Teall et al. 

stressed is that there is a need for user-centric m-learning activities that can increase the 

transferability of skills and knowledge.    

Making the Connections to M-literacy Development 

With m-literacy still being developed, d-literacies and m-learning provide some direction 

into the skills and knowledge needed by adult learners in postsecondary. As postsecondary 

learning environments move towards integrating m-learning with sound pedagogical principles, 
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more research is needed to examine these new learning contexts. Mobile devices have the power 

to increase the use of technologies in postsecondary educational settings, while providing 

individual learning preferences for adult learners (Barnes & Herring, 2011). Mobile technologies 

have increased accessibility to course content, anytime, and anyplace, thus enhancing just-in-

time learning for the learner outside the classroom. Some of the challenges noted in research are 

the additional learning curve of new technologies, feeling isolated through cyber silence, and 

access to out-of-date software or incompatible computer programs, to list a few (Byrne, 2009). 

The most interesting aspect of m-learning research is that despite barriers with access to 

information and content, learners still want to be able to use their mobile devices (Kalemis, 

2011).   

Mobile Tasks in Research 

Technological demands on adult learners and instructors are increasing with every new 

mobile device released. There is no one size fits all approach to teaching and learning with 

mobile devices. Thus, research is needed to collect evidence and support theory development for 

pedagogical mobile educational technology change. Currently, little research identifies any m-

literacy strategy approaches of undergraduate learners. In order to identify different m-literacy 

strategies, first Ng’s (2012) three-dimensional framework of d-literacy will be explored followed 

by Park’s (2011) mobility affordance. These frameworks identify different d-literacy educational 

activities and m-learning educational activities which are pediment in postsecondary education.  

Ng’s (2012) framework identifies and defines the three dimensions of a digitally literate 

individual as technical, cognitive, and social-emotional.   
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Figure 1: The dimensions of digital literacy (Ng, 2012, p. 56). 

 

Based on Ng’s (2012) research, the technical dimension for d-literacy is the most basic 

skills a digitally literate person needs to have. A key aspect of technical dimension skills is the 

ability to use different software applications and tools successfully (Ng, 2012). Success for 

different digital activities can be defined as a strategic approach that has a specific goal in mind 

(Alexander et al., 1998; Hsiao & Oxford, 2002). The following table identifies the skills and 

knowledge needed to be successful in the technical and functional skill dimension. 

Table 1: The technical dimension of digital literacy associated with desktop/laptop and 

mobile learning (Ng, 2012, p. 40-41). 
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Skills & 

Knowledge 

Literacy Desktop/Laptop learning 

literacy 

m-Learning literacy 

Technical: 

Technical 

and 

Functional 

Skills 

Able to 

connect and 

use input 

and 

peripheral 

devices 

For example: mouse,  

QWERTY keyboard, 

earphones/headset, VGA 

connector, printer, USB drive, 

external speakers, Smartboard 

Such as touch screen keypads,  

navipad, stylus, half-QWERTY 

keyboard, earphones, Bluetooth 

headset, USB connector  

 

Knowledge 

of working 

parts 

In particular the common ones 

in ‘Control Panel’; for 

example: wireless, sound, 

display; use of multiple 

windows for multitasking  

 

For example: infra-red, 

Bluetooth, wireless, memory 

card, data synchronization, use 

‘Settings’ to control features 

such as sound, brightness; use 

of multiple windows. General 

understanding of standard 

device keys and controls such as 

soft-keys/navipad, how they 

differ for various devices and 

ability to successfully locate the 

equivalent keys on new devices 

to make calls or send SMS 

Able to 

troubleshoot 

by 

Reading manuals, accessing 

local Help functions and/or 

web-based resources (e.g. 

YouTube) for assistance   

Reading manuals, accessing 

local  

Help functions and/or web-

based resources (e.g. YouTube) 

for assistance  

Able to 

operate 

adequately 

Understanding file structures 

e.g. folders and directories and 

managing where files are 

located in the drive, managing 

data transfer that includes 

understanding file sizes e.g. 

audio/video files often in MB 

and space to hold files; 

finding, downloading and 

installing applications  

(and uninstall when not 

needed), update/change user 

account information on the 

Internet; understand data 

charge costs associated with 

Understanding file structures 

e.g. folders and directories and 

managing where files are 

located in the drive/memory 

card and how to access your 

drive via your computer 

(understanding about operating 

system compatibility), 

managing data transfer that 

includes understanding file sizes 

e.g. audio/video files often in 

MB and space to hold files; 

finding, downloading and 

installing applications (and 

uninstall or delete), 
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downloading data; creating 

shortcuts, embedding links, 

sending and retrieving 

attachments via email and/or 

Dropbox, opening them with 

appropriate applications, 

unzipping folder; creating a 

CD; for computers/laptops 

with infra-red and Bluetooth, 

use them for file transfer; cut, 

copy, paste, save and knowing 

where to find them later; 

knowing about and able to 

locate frequently used user 

interface elements i.e. cues 

that define interactivity e.g. 

menu, sizing, dragging, 

scrolling, using sliders, 

collapsible lists; understanding 

tabs and their relationship to 

content; use of multiple 

windows for multitasking set 

up and use 

communication/social 

networking tools e.g. emails, 

web mail, VOIP (e.g. Skype), 

blogs, wikis, Facebook etc.; 

ensuring that anti-virus 

software is regularly updated 

to avoid spam and viruses. 

 

update/change user account 

information on the device and 

on the Internet; understand data 

charge costs associated with 

downloading data; sending and 

retrieving attachments via email 

and/or Dropbox, opening them 

with appropriate applications, 

unzipping  

(e.g. using Pocket RAR), use 

infrared and Bluetooth for file 

transfer; understand limitations 

of word processing, spreadsheet 

and presentation tools and 

compatibilities of operating 

systems and transferability of 

files between systems; knowing 

about and able to locate 

available user interface elements 

i.e. cues that define interactivity 

e.g. menu, sizing, scrolling, 

using sliders, understanding tabs 

and their relationship to content; 

use of multiple windows for 

multitasking set up and use 

communication tools e.g. 

emails, web mail, VOIP, blogs, 

wikis, Facebook, Twitter, send 

SMS, MMS; ensuring that anti-

virus software is regularly 

updated to avoid spam and 

viruses.  

 

Next, the cognitive dimension of digital literacy is the ability to evaluate and select the best 

program that supports an individual’s learning (Ng, 2012). One critical skill in the cognitive 

dimension is the ability to find and access the right information online. Ng (2012) notes that 

choosing the correct application is critical in the process as the number of applications have 
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similar functionality. The following table identifies the skills and knowledge needed for the 

cognitive dimension.  

Table 2: The cognitive dimension of digital literacy associated with desktop/laptop and 

mobile learning (Ng, 2012, p. 48). 

 

Skills & 

Knowledge 

Literacy Desktop/Laptop learning 

literacy 

m-Learning literacy 

Cognitive: 

Critical 

Thinking & 

Evaluative 

Skills 

Use the 

Internet 

effectively 

for 

information 

gathering 

and 

synthesis 

by: 

Being able to search, locate 

and assess web-based 

information i.e. use 

appropriate browser and 

search engine, critique 

information through analysing 

and evaluating the digital 

content for accuracy, currency, 

reliability and level of 

difficulty; being able to 

navigate through hypermedia 

environments to construct 

knowledge; understanding that 

people behind the scene 

writing the information have 

their own motivations and 

being able to critically 

evaluate whose voice is heard 

and whose is not is important 

for learning as neutrally as 

possible; knowing about the 

ethical and moral issues 

associated with writing that 

uses web-based resources, for 

example copyrights and 

plagiarism; synthesising new 

understandings using 

appropriate online (e.g. wiki) 

or offline (e.g. Word, 

PowerPoint) tools that will 

convey the meanings in the 

best manner; understand the 

Being able to search, locate and 

assess web-based information 

i.e. use appropriate browser and 

search engine, critique 

information through analysing 

and evaluating the digital 

content for accuracy, currency, 

reliability and level of difficulty; 

understanding that most 

websites are not mobile friendly 

and created for mobile devices 

and a fair amount of scrolling 

(up and down, left and right) 

will be needed to read 

information on the web; 

understanding that mobile web 

pages could contain reduced 

versions of non-mobile web 

pages and that the balanced 

perspective of the article may 

not be complete; understanding 

that people behind the scene 

writing the information have 

their own motivations and being 

able to critically evaluate whose 

voice is heard and whose is not 

is important for learning as 

neutrally as possible; knowing 

about the ethical and moral 

issues associated with writing 

that uses web-based resources, 

for example copyrights and 
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terms and conditions well so 

that legal liability is avoided, 

ensuring safety e.g. when 

meeting the purchaser or seller 

either online or offline to 

exchange goods and 

payment(e.g. eBay) 

 

plagiarism; synthesising new 

understandings using 

appropriate online (e.g. wiki) or 

offline (e.g. Word, PowerPoint) 

tools that will convey the 

meanings in the best manner and 

understand that the capacity of 

productivity application are 

reduced in mobile devices; 

understand the terms and 

conditions well so that legal 

liability is avoided, ensuring 

safety e.g. when meeting the 

purchaser or seller either online 

or via mobile phone to exchange 

goods and payment (e.g. eBay) 

Be 

multiliterate 

in being 

able to: 

Decode information that is 

text-based and information 

from images, sound bytes (e.g. 

podcasts), videos, maps and 

models – these involve 

multiliteracies skills that are 

linguistic, visual, audio, 

spatial, gestural (as captured in 

videos) and multimodal (as in 

multimedia resources)  

Decode information that is text-

based and information from 

images, sound bytes (e.g. 

podcasts), videos, maps and 

models – these involve 

multiliteracies skills that are 

linguistic, visual, audio, spatial, 

gestural (as captured in videos) 

and multimodal (as in 

multimedia resources) 

 

The final dimension is social-emotional. This dimension captures digital literacy skills 

needed to read and understand chats, idea exchanges, communication, and collaboration in a 

digital environment. Even with adult learners, it is imperative to have safe cyberspaces for 

students to connect and communicate as part of their learning experience. According to Ng 

(2012), part of being a digitally literate person is being aware and cyber safe.  

Table 3: The social-emotional dimension of digital literacy associated with desktop/laptop 

and mobile learning (Ng, 2012, p. 52). 
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Skills & 

Knowledge 

Literacy Desktop/Laptop learning 

literacy 

m-Learning literacy 

Social-

Emotional: 

Online 

Social 

Skills & 

Safety 

Use the Internet 

responsibly for 

communicating, 

socializing and 

learning by: 

Observing ‘netiquette’ by 

applying the similar rules as 

in face-to-face; 

communication such as 

respect and using 

appropriate language and 

words to avoid 

misinterpretation and 

misunderstanding; balancing 

the amount of time spent on 

social networking sites in 

managing costs, time to do 

other things and prevention 

of social networking 

addiction; protecting own 

safety and privacy by 

keeping personal 

information as private as 

possible and not disclosing 

any more personal 

information than is 

necessary; interpreting social 

network messages in terms 

of the tone of the message 

(e.g. use of bold letters and 

symbols) and underlying 

meanings correctly; 

recognising when (s)he is 

being threatened and know 

how to deal with it, for 

example whether to ignore, 

report or respond to the 

threat 

 

Observing ‘netiquette’ by 

applying the similar rules as in 

face-to-face; communication 

such as respect and using 

appropriate SMS language to 

avoid misinterpretation and 

misunderstanding; being 

aware that SMS language can 

impact formal language usage 

in classroom situations; 

balancing the amount of time 

spent on social networking 

sites and the amount of text 

messages sent in managing 

costs, time to do other things 

and prevention of social 

networking addiction; 

protecting own safety and 

privacy by keeping personal 

information as private as 

possible and not disclosing 

any more personal 

information than is necessary; 

interpreting SMS and social 

network messages in terms of 

the tone of the message (e.g. 

use of bold letters and 

symbols) and underlying 

meanings correctly; 

recognising when (s)he is 

being threatened and know 

how to deal with it, for 

example whether to ignore, 

report or respond to the threat. 

 

 To further investigate the m-learning context and identify the different ways mobile 

devices are being used within an educational context, Park (2011) proposed four levels in a 
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mobility hierarchy as a way to categorize educational mobile applications based on pedagogy.  

This research was based on Gay et al.’s (2002) hierarchy of contrasting attributes for mobile 

devices. Level 1, productivity, identifies different individual learning activities conducted on a 

mobile device. Level 2, flexible digital access, and Level 3, capturing and integrating data, both 

increase interactions with others during mobile activities that promote the use of different mobile 

device features. Level 4, communication and collaboration is the highest level of technical 

affordance (Park, 2011). In his framework, Park took these four levels and provided samples of 

mobile educational activity applications. He then suggested technological affordances that would 

provide students with different learning opportunities when using a mobile device many being 

currently used in postsecondary and the workplace. The following figure was adapted by Park 

from Gay et al.   

Figure 2: Mobile hierarchy, sample application, and technological affordances (Park, 2011, 

p. 82). 
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Based on this research, m-learning is represented on each level of the mobility hierarchy. 

Therefore, when looking to identifying different strategies associated with technological 

affordance, mobile tasks need to move from simple to more complex. In Park’s diagram above, 

Level 1 is the simplest strategy. 

In this portion of the literature review, there are many different aspects of m-learning that 

need to be considered in order to ensure that the learner is able to reach their desired mobile 

goals. With changing technologies, guidelines, and best practices are being developed for m-

learning and m-literacy specifically. M-literacy can be considered d-literacy on a mobile device 

as well as using c-literacy’s and IL skills and knowledge for completing a mobile task. It is 

necessary when attempting to identify different strategies for m-literacy development to 

understand the history of and current research in d-literacy and m-learning.    

Strategy Selection and Categorization 

Strategy selection for learning is a conscious and unconscious cognitive process 

(Lefrancois, 2006). In an attempt to understand the strategies used by adult learners for m-

literacy, it is necessary to identify the different strategies being used and then propose a 

categorization structure similar to other prior cognitive research. The following section will 

explore Siegler’s (1996) work on strategy selection in relation it to how learners may choose 

different strategies for learning, as well as research using personality traits to understand strategy 

choice.   
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Exploring Strategy Selection through a Cognitive Perspective  

The use of mobile tools for learning requires two cognitive steps; first a decision about 

which mobile device to use needs to be made, and then a decision about which strategy/strategies 

or app/apps will be applied to support learning. For the first step, prior learning experiences 

inform the formulation of hypotheses and decisions made about learning - in this case, what 

mobile tool is most advantageous for the learning process.  

For the second step, Siegler’s (1996) Overlapping Waves Theory explains the cognitive 

process of selecting a strategy. This theory identifies five dimensions of strategy selection: 

acquiring, mapping, problem solving, refining choices, and using the strategy (Siegler, 1996). 

Siegler attempts to describe how a student selects a specific strategy and then uses the strategy to 

achieve their goal. Additionally, learners need to decide if a new strategy can be either superior 

or inferior to an existing one, which contributes to their decision on which strategy to use 

(Siegler, 2004). Consequently, strategies may become more specialized over a period of time as 

the learner develops a stronger conceptual understanding of the task they are trying to complete. 

The following diagram illustrates Siegler’s Overlapping Waves Theory. 

Figure 3: The Overlapping Waves Model (Siegler, 2002, p. 34) 
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The above figure is the development of problem-solving skills done by learner to achieve 

their learning goal (Siegler, 2002). As learners become older and gain experience, randomly 

chosen strategies (strategy 1 and 2) becomes less frequent, and as the learner progresses, some 

strategies are chosen to be used more frequently over a longer period of time (strategy 4 and 5) 

(Siegler, 2002). Siegler (2002) noted that adults also continue to formulate strategies over a 

prolonged period of time and, as more efficient strategies become available, an ‘adaptive’ 

approach is used to select them. Anzai and Simone (1979) also noted that adults, similar to 

children, use new strategies that are similar to previous ones.   

A Further Exploration of the Overlapping Wave Theory. There are many different 

approaches to exploring strategy selection. Siegler (1996), attempts to describe how and why a 

student selects a specific strategy during a learning phase. Cognitive development has illustrated 

this learning as a number of different trajectories, each representing different strategies used 
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which creates an overlapping waves effect (Sharp, Sinatra & Reynolds, 2008). In order to detect 

this overlapping pattern, Siegler, proposed the Microgenetic Method, which has three primary 

characteristics: observation, process of change, and change in performance. These three aspects 

of the Microgenetic Method all provide the depth of data necessary to examine cognitive growth 

and change (Siegler & Svetina, 2002). The Microgenetic Method was developed on the premise 

that the learner is actively learning and using different strategies in new contexts, and is, thus, 

always testing out the transferability of each new learning strategy. Investigating this cognitive 

process is very challenging, but by observing the rate of change over a certain period, 

conclusions can be made by identifying the number of different strategies used in response to a 

certain learning challenge (Siegler & Svetina, 2002). Another simpler approach to investigating 

strategy use is collecting self-reported responses of participants. Self-reporting is mainly done 

with older learners, as they have the awareness to identify and report the cognitive choice they 

made in completing a task. Additionally, older/adult learners do not go through rapid cognitive 

changes like younger learners/children do, therefore the Microgenetic Method of observation 

will not capture change quickly in adult learning, but self-report will.  

The Microgenetic analysis framework distinguishes five dimensions of cognitive growth: 

its path, rate, breadth, source, and variability (Siegler & Svetina, 2002). Siegler and Svetina 

(2002) investigated how elementary students learn and use strategies for learning. Two groups of 

elementary students were broken into a control group (N=38) and experiment group (N=30). All 

of the participants completed a pre- and post-test matrix problem-solving task and an IQ test. 

Data was collected during seven different sessions in which the experiment group was given 
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more strategy direction than the control group. Siegler and Svetina reported that participants in 

the experiment group improved their marks from the pre- to post-test, but the control group did 

not. This study supports the idea that learners will reject an existing strategy that they are using 

for a new one that supports their learning (Siegler & Svetina, 2002). New strategies that are 

taught and adopted more gradually have a higher accuracy when being used by learners. To 

become a proficient learner, learners need an opportunity to practice different learning strategies 

in different learning contexts. Through repetition of strategy use, strategies become more useful 

to the learner and this increases the possibility of the learner using the strategy again in a similar 

context. Literacy development is one area that has a lot of repetition built into different literacy 

activities, thus providing the learner time to apply their skills and knowledge using different 

strategies in finding and using information. 

To explore language development, Sharp et al. (2008) explored elementary learners’ 

spelling strategy use. 31 first graders received four months of spelling strategy instruction before 

being asked to complete a baseline measurement. Participants were randomly assigned to two 

condition groups and at the end of each week, a spelling test was given and recorded. The 

recording provided data about the strategy used to find out each response and to verify 

participants self-reporting. Sharp et al. reported a significant difference between accuracy and 

spelling solution response time. To establish the reliability of the learners’ self-reported data, 

Sharp et al. applied the overlapping wave model. There was a correlation between word 

difficulty and strategies used, showing the adaptive approach of fewer strategies used on difficult 

words than easier words. Sharp et al. observed an increase in learners’ adaptive use of strategies 
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that linked their growing knowledge about spelling and language. By providing practice in a 

low-stakes environment, students were able to start developing an abstract understanding of 

word meanings and applying the strategy to other contexts.   

Since Siegler (1996) has mainly investigated children's strategy selection, research into 

adult learning needs to expand as the cognitive process in adults may not be as drastic but does 

follow the same learning process (Siegler, 2004). There is an assumption that adults have the 

ability to learn and use educational technologies for learning, but based on their prior experience, 

it is challenging to know what additional supports an adult learner may need. Strategies as noted 

by Siegler indicated that scaffolding is necessary for learning a new concept, and students move 

between three to four different strategies during this new learning process. Identifying different 

strategies will provide a more comprehensive picture of the different skills and knowledge 

needed for m-literacy development.   

Using Siegler’s (1996) Overlapping Waves Theory, Dowker, Flood, Griffiths, Harris, and 

Hook (1996) investigated the strategy choices made by adult mathematicians, accountants, 

psychology, and English students. The main objective of this research was to identify if prior 

knowledge makes it easier for an individual to correctly estimate the answers to a set of 

mathematical questions. Dowker et al. confirmed that regardless of the individual’s prior 

knowledge, once they reach a high level of cognition, strategic variability enables them to 

respond more effectively to the mathematical questions. This means that adult learners move 

through strategy selection at a faster rate once they reach a high level of cognition because they 

do not need as much time to learn a new strategy. Siegler (2004) observed that learners choosing 
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a strategy, regardless of age, used at least three to four different strategies during a learning 

experience. 

Linking Cognitive Learning to M-literacy. Cognitive researchers like Siegler (1996) 

often focus on child participants. Children are at a time of rapid cognitive change and are often in 

classes creating homogeneous sample of convenience that are motivated to participate. Even 

though most of the research has been conducted with children, the theories and understanding the 

development of strategy choices does apply to adults. M-literacy brings together the mobile tools 

and different m-learning approaches to support learning. This study will shed new light on 

undergraduate learners’ strategy choice within the context of m-literacy activities.   

Summary 

There are a number of factors and perspectives that need to be considered when exploring 

m-literacy strategy selection of undergraduate learners. Cognitivists have been attempting to map 

out and list the different traits of strategy choices selected by learning during a learning activity 

(Lefrancois, 2006). Capturing strategy choices is very challenging for researchers, as this is often 

an unconscious internal decision process. Siegler (1996) has proposed that learners use three to 

four different learning strategies while completing one specific learning task. Research has noted 

that for adult participants, self-reporting tools are the most conclusive method of collecting 

information about strategy use as the participant can consciously report on the strategy choices 

they have made (Cohen, 2000; Oxford, 1986; Rubin, 1981). Using a cognitivist perspective, this 

research will track self-reported strategies being used on personal mobile devices while 

completing m-literacy activities and comparing to different personality traits of participants.      
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The literature review has not uncovered any research that identifies strategy use for m-

literacy, personality traits or mobile strategy use for learning. Currently, discussions and new 

evidence in research suggests the potential power that mobile devices could have in the 

classroom to increase teaching and learning engagement (Koole & Ally, 2006). As the 

prevalence of Bring Your Own Device (BYOD) increases, this new field of m-literacy strategy 

use based on personality traits in educational psychology will inform best practices for adult 

learning specifically starting with undergraduate learners. 
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Methodology 

Introduction 

This chapter describes the methodology used in this study. A quantitative methods 

approach was used to collect self-reported prior app use, unique app use, unique strategy use and 

personality traits. The organization is divided into seven sections: (a) research design, (b) 

participants and setting, (c) ethical considerations, (d) instruments, and (d) data analysis 

Research Design 

A quantitative research approach was used to collect and analyze the self-reported apps 

use of participants. This study was designed based on pervious research of mobile device use and 

personality traits. Lepp et al. (2015) conducted a cluster analysis to report on the new technology 

acceptance of college students’ perceived and experienced leisure mobile activities. Ferwerda 

and Tkalcic (2018) investigated the relationship between personality traits as reported on the BFI 

and picture features posted on Instagram. Finally, Lane and Manner (2012) investigated the 

different personality types of young adults that chose to own their own smartphone. Each of 

these studies used a survey approach that requested self-reporting by participants as well as 

completing a standardized personality assessment.   

Specifically, an online survey tool (Google Forms) was used for data collection. There 

are three different sections to the online questionnaire: prior mobile experiences, personality 

traits, and mobile tasks. The first section, Mobile Device Experience Questionnaire (MDEQ), 

collected demographic information about the individual’s mobile experiences, including an app 

recognition test based on the premise of Boechler et al.’s (2014) Software Recognition Test. The 
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second section included the BFI created by John and Srivastava (1999) that consisted of 44 

questions, which uses a 5-point Likert scale. Finally, participants were asked to complete four 

different mobile tasks on their personal device while answering online questions about the apps 

they used. In Task 1, participants were asked to search for the date and day the Fall 2016 

semester started. In Task 2, participants were asked to search for a bus number and address of 

another campus, to attend a class on a specific day and time. In Task 3, participants were asked 

to search for a specific article and identify the page number on which the methods section 

started. In Task 4, participants were asked to communicate winning an award, managing a group 

assignment, and connecting with an instructor about a grade.  

This research took place at a postsecondary institution with a student population of over 

30,000. The institution chosen for this study offers a wide range of programs from bachelor’s 

degrees, applied degrees, diplomas, certificates, university/college preparation, English as a 

second language, and non-credit programming. A sample of convenience was collected from 

students enrolled in first and second-year courses offered by the School of Business and Faculty 

of Arts and Science, but some students from different faculties were asked to participate if they 

were enrolled in one of the courses selected for recruitment. Many of these students were new to 

the postsecondary system and, therefore, they may not have taken any undergraduate classes 

prior to this study.   

Data analysis includes descriptive and inferential statistics. Descriptive statistics were 

reported to inform demographic information and strategy use interpretation (Raykov & 

Marcoulides, 2011). Correlation analysis was used to investigate the relationship between m-
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literacy strategy use (skills and knowledge) and personality traits of undergraduate 

learners. Regression analysis was then used to predict the impact of the premeasured traits on the 

tasks’ outcomes. (Cohen, Cohen, West & Aiken, 2002). A sample of N=262 complete data sets 

were collected. Subsequent to these analyses, a cluster analysis was conducted to help identify 

student profiles that may be associated with certain outcomes. 

Participants and Setting 

The following section will describe the participants and setting in which this research was 

conducted.   

Participants 

Learners enrolled in a course offered by the School of Business as well as students in the 

Faculty of Arts and Science were asked to participate as a group of convenience. For this study, 

instructors were approached and asked to give permission for recruitment of student participants 

from their classes. The researcher attended different classes and requested participation during 

the last 15 minutes of a lecture, without the instructor present. During this brief introduction to 

the study, participants were taken through the Letter of Information and Consent (Appendix E), 

and provided time to ask questions. Potential participants were informed that if they participated 

and completed the online questionnaire by May 30, 2016, their e-mail would be placed in the 

draw to win one of four $25.00 iTunes gift cards. If they agreed to participate, they were given a 

Participant Information Sheet (Appendix F). It was explained that the questionnaire would take 

participants approximately 30-45 minutes. Due to low participation N=78, this study was 

included in the participating University’s Business Undergraduate Research Participation pool. 
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Recruitment using this pool happened during the Fall 2016 term and students were awarded 1 

credit for participating in this study through the online business school research pool system. 

Using the online participant pool, participants self-registered for the research project they would 

like to participate in by selecting a session time slot to access the link to any of the online 

questionnaires. If a student chose not to participate in any of the online participant pool studies 

as there were a number of different studies requesting participants, an alternative assignment 

would be assigned by the instructor to be awarded the 1 credit. For students that chose to 

participate in a study, they were asked at the end of the questionnaire to provide their e-mail to 

be awarded a participation credit, which was validated in the system by the researcher. It was 

estimated that participants would complete the MDEQ in 5-10 minutes, the BFI in 10-15 minutes 

(John & Srivastava, 1999), and the four mobile tasks in an estimated 20 minutes.    

For the correlation analysis, a power and Pearson’s r were calculated to help maximize 

the potential significance results of this sample size (Polit, 1996). By using a table of power (1-

 𝛽) as a function of 𝛿 and 𝛼 two-tailed test, the researcher would need 𝛿 be at 2.8 to achieve a 

power of .80 (conventional standard) when 𝛼 is at .05 (Polit, 1996). A sample size of 117 

subjects or more reduces the risk of a Type II error to .20 (Polit, 1996). For multiple regression, 

Tabachnick and Fidell (1989) suggest a ratio of 20 to 1 for each independent variable for 

standard and hierarchical regression and a ratio of 40-1 for stepwise. Using Tabachnick and 

Fidell’s suggestion, a minimal sample of 120 participants is needed and for cluster analysis, 

Formann (1984) recommends a sample size of at least 2m, where m = number of clustering 
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variables (Formann, 1984; Mooi & Sarstedt, 2010). Based on these different power factors, 

N=262 full data sets were collected from participating undergraduate students.   

Setting 

This study took place at an undergraduate university in Western Canada. The university 

is defined as a midsized university with five different Faculties and Schools. The departments of 

Psychology and Business Management were the primary areas for recruitment, but participants 

could have been from other departments as the first-year courses chosen were electives in many 

different programs across the university.  

Ethical Considerations 

Before recruiting participants, the researcher submitted a Research and Ethics 

Management Online (REMO) application to the University of Alberta. This proposal outlined the 

different ethical considerations that needed to be addressed to ensure participant safety and 

wellbeing.   

Once clearance was granted, the Letter of Approval as well as a second ethics application 

was submitted to the Applied Research Manager at the university where the study was being 

conducted, and approval was granted. The researcher then began planning with chairs and 

instructors, and a schedule was created to invite participants to the study. Once the schedule was 

confirmed, the researcher introduced the study and provided potential participants an opportunity 

to ask questions.    

Due to low participation, the researcher was able to have this study included for a second 

round of recruitment through an Undergraduate Research Participation pool. Participants had a 
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choice of participating in a number of different studies listed in the pool as well as completing a 

short assignment for the same credit. An ethical amendment was sought and awarded from both 

institutions prior to posting the study on the online recruitment system.   

To ensure anonymity of all participants, neither the chair nor instructors knew which 

students had participated in the study. All identifying participant information was stripped and a 

study code was assigned to each data set. All documents and data were kept in a locked and 

secure location at the University of Alberta. All electronic files were password protected. 

Information linking research participants’ identity on hard copy documents that were collected 

were deleted and will be shredded five years from the start of the project. Data will not be stored 

electronically past five years from the start of the project. 

Instruments 

For the quantitative data collection phase, the two different questionnaires used in this 

study were the MDEQ, and the BFI. Both of these questionnaires were the basis for correlation 

and cluster analysis.   

 Mobile Device Experience Questionnaire (MDEQ). The MDEQ is a researcher-

generated questionnaire that collected data about the participants’ prior experience using mobile 

devices for personal and learning purposes. There are three different sections: demographics, 

prior app experiences, and prior educational activity completion (Appendix B). The first section 

has seven questions about the participants’ demographics such as age, years in university, mobile 

device use, and device access. The second section includes eight questions that asked 

participants about the frequency of their personal mobile device use. This included three 
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different periods in order to establish the amount of prior mobile device use: prior to university, 

current personal use, and in-class use of mobile devices. This is followed by a selection that 

identifies previous app use, and the last section identifies educational activities that participants 

have completed on a mobile device prior to this study. The MDEQ provided data about the 

participants’ prior mobile technology experience.   

The Big Five Inventory (BFI). The BFI is a well-researched and reliable short 

personality questionnaire (John & Srivastava, 1999; McCrae & Costa, 1999) (Appendix C). Each 

of the 44 Likert scale items maps onto one of the five different personality traits. It is estimated 

that the BFI takes about 10-15 minutes to complete (John & Srivastava, 1999). Cronbach's 

alpha has been used for most BFI coefficient of reliability reporting. For samples in the US and 

Canada, the alpha reliabilities of the BFI typically range from .75 to .90 (John & Srivastava, 

1999). Based on the number of questions associated with each of the different personality traits, 

POMP was used to standardize the percentages across the traits.  

It needs to be acknowledged that there are some limitations of using a self-reporting 

instrument, but it was deemed to be the best way to collect strategy use from adult learners. 

Some difficulties noted include, but are not limited to, inconsistency with interpretation, strategy 

definition, reliability of the instrument or subscales, and limited diagnostic capabilities (Oxford, 

1986; Weinstein & Rogers, 1984). Self-reporting questionnaires dominate the research literature 

in adult strategy use, and they have notable psychometric problems (Nyikos & Oxford, 1993) of 

reliability and generalizability. Finally, surveying undergraduate students is a narrow sample of 

the entire adult population but provides a glimpse into mobile device use. 
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Mobile Tasks. The following is the list of mobile tasks selected for this study based on 

prior research (Appendix D). 

In Task 1, participants were asked to complete a technical and cognitive dimension task. 

This task asked participants to search when the Fall 2016 semester started and which day it fell 

on. The participants were then asked to identify the different strategies (apps, functions) they 

used to find both the date and day of the week that the Fall 2016 term started on. Participants 

were also asked to submit their answers for both questions.   

In Task 2, participants were asked to complete a technical and cognitive dimension task. 

This task asked participants to search for the number of the bus that would take them from one 

campus to the other campus on a specific day and time. Participants were then asked to identify 

the different strategies (apps, functions) they used to find the address of the other campus and the 

number of the bus that would get them there on time. Participants were also asked to submit the 

bus number they believed is the correct answer. 

In Task 3, participants were asked to complete a technical and cognitive dimension task. 

This task asked participants to search for an article and submit the page number that a subtitle of 

the article was located. One way to access the article was to use the university’s library website. 

The participant was then asked to identify the different strategies (apps, functions) they used to 

find the article and open the article to find the methods section.  

In Task 4, participants were asked to read three different scenarios, each evoking a 

different type of communication using a mobile communication function that supports their 

learning. The first scenario asked participants to share news about receiving a scholarship from 
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the university and identify who they would communicate with and which communication 

platform they would use. The next scenario asked participants to identify how they would 

communicate with group members around scheduling a group meeting to work on a class 

project. The final scenario asked participants to identify how they would communicate with their 

instructor if they had questions about a mark they received on an assignment.  

All of the mobile tasks increase in complexity and evoke the different dimension of 

critical literacy for participants to engage in, therefore collecting a variety of different m-literacy 

strategies. All apps were categorized into 1 of the 21 unique app categories and then transposed 

onto one of the 5 unique strategy categories permitting participants to use whatever app they 

chose. The difference between unique apps and unique strategies is that apps are defined as 

software downloaded onto a mobile device that a learner uses, but strategies are the cognitive 

process of choosing an approach to use the app to accomplish a goal.   

Data Analysis 

For all of the data analysis, data were cleaned and uploaded into Statistical Package for the 

Social Sciences (SPSS) for further investigation.   

Quantitative data was collected on four different variables: prior app use, unique app use, 

unique strategy use and personality traits. A number of different parametric and nonparametric 

correlation approaches were used, such as Pearson’s r or Kendall’s rank-order correlation (Chen 

& Popovich, 2002). This would categorize the strengths between all four variables and describe 

the direction of the relationship (Chen & Popovich, 2002). By conducting a product-moment 

correlation, Pearson’s r, linear interdependence between the variables was explored, and null 
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hypothesis testing was also conducted (Chen & Popovich, 2002). Due to the risk of committing a 

Type 1 error, the researcher limited the number of null hypothesis tests reported in the 

correlation matrix (Chen & Popovich, 2002). In order to characterize the effect size, Cohen’s 

(1988) definition of small (0.1), moderate (0.3), and large (0.5) correlation was used. 

Additionally, the following assumptions were checked to ensure valid test results: 

1. The variables are measured at the interval or ratio level. 

2. Test for linearity in a scatterplot graph (not transformation or Spearman’s 

correlation). 

3. There are no significant outliers. 

4. Assumptions of bivariate normality by conducting a Shapiro-Wilk test 

(Lund, 2013) 

 

Next, regression analyses were conducted to investigate how unique app use and unique 

strategy use were influenced by personality traits of participants. The goal of regression analysis 

is to build a regression model that produces the smallest error of prediction so inferences can be 

made about the dependent variable (m-literacy strategy use) (Bowerman, O’Conn & Murphree, 

2014). In order to run a regression analysis, the independent variable can be either continuous or 

categorical, and the dependent variable is continuous (Lund, 2013).  

Additionally, the following assumptions were checked to ensure valid test results, report on 

the accuracy of predictions, test the regression model, determine variation of the dependent 

variable and test the regression equation:   

1. Independence of errors (residuals). 

2. A linear relationship between the predictor variables (and composite) and the 

dependent variable. 

3. Homoscedasticity of residuals (equal error variances). 

4. No multicollinearity is when any independent variable is correlated that affects the 

variance 

5. No significant outliers or influential points. 
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6. Errors (residuals) are normally distributed.  

(Lund, 2013) 

 

The above assumptions were checked for each regression analysis.   

Clustering 

Finally, clustering can segment participants into different groups (Mooi & Sarstedt, 

2010). This analysis compares means that were previously not significant by creating different 

cluster means that can account for personality trait overlapping. Additionally, the Big Five 

structure was never meant to limit personality differences to only five traits, but that these traits 

represent personality at the broadest level of specific personality characteristics (John & 

Srivastava, 1999). Regression analyses may not always account for the changes in personality 

traits; thus, analysis between observed and unobserved variables may create new groupings. As 

Green, Carmone, and Smith (1989) note,  

Cluster analysis is concerned with the similarity of the subjects–that is, the resemblance 

of their profiles over the whole set of variables. These variables may be the original set 

or may consist of a representation of them in reduced space (i.e., factor scores). In either 

case the objective of cluster analysis is to find similar groups of subjects, where 

“similarity” between each pair of subjects is usually construed to mean some global 

measure over the whole set of characteristics–either original variables or derived 

coordinates, if preceded by a reduced space analysis (p. 1).  

 

Cluster analysis then creates different groups based on commonalities within the set of observed 

variables (Green et al., 1989).  

In marketing research, clustering is used to explore and find new market segments, and 

cluster analyses allows segments to be formed that are based on less dependent data (Mooi & 

Sarstedt, 2010). In conducting cluster analysis, deciding on cluster variables is the first step. 
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Wedel and Kamakura (2000) note that there are two main types of clustering variables: 

observable (directly measured) and unobservable (inferred). The variable of unique strategy use 

is observable, as it was directly measured based on the unique strategy categories assigned to 

each participant, while POMP personality traits are unobservable. Unobservable variables, such 

as personality traits, are defined as perceived attitudes (Mooi & Sarstedt, 2010; Wedel & 

Kamakura, 2000). McCrae and Costa (1999) noted that personality traits are insulated from the 

environment and exclusively biological; thus, as an individual matures, the personality hardens. 

The plaster hypothesis states that after 30 years of age, personality traits change more slowly, 

thus hardening like plaster (Srivastava et al., 2003). In the current study, since N=237 (90%) of 

the participants are under the age of 30, cluster analysis provides an opportunity to explore new 

segments that are natural or real (Mooi & Sarstedt, 2010). Clustering could provide a statistical 

way to detect any relationships between the fluidity of personality traits (unobserved) and overall 

unique strategy use (observed). By combining unobserved and observed variables together, each 

variable can benefit from the other variables’ strengths (Mooi & Sarstedt, 2010).   

There have been two studies that have specifically explored the clustering of BFI 

personality traits with observable variables. First, Seibokaite and Endriulaitiene (2012) proposed 

three clusters of professional drivers, based on personality traits, work motivation, and 

organizational safety. They noted that personality traits are interconnected; therefore, they 

“presumed that personality traits compose different profiles of personality” (Seibokaite & 

Endriulaitiene, 2012, p 109). In their study, they first transform the BFI results to T scores and 

start with a two-cluster solution. Manually, from the two-cluster approach, they added clusters 
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until the solution became meaningless. Second, Halim, Atif, Rashid & Edwin (2017) proposed 

two clusters of gamers, based on personality traits. They noted that “good clusters are formed by 

means of decreasing the inter-cluster similarity and increasing intra-cluster similarity” (Halim et 

al., 2017, p.7). Their research question explored unsupervised learning through gaming; 

therefore, all of their categorical variables were assigned to integer numbers, and four different 

clustering techniques were used to generalize the results. The approaches they used were k-

means, kmedoids, fuzzy c-mean, and hierarchical clustering (Halim et al., 2017). The researchers 

identified two clusters from the four different data sets. 

To determine clusters for this study, hierarchical and nonhierarchical analyses were 

conducted, followed by an ANOVA for valuation, as well as a regression to predict unique 

strategies use. Hierarchical clustering has been defined as “a set of nested clusters that are 

organized as a tree” (Tan, Steinbach & Kumar, 2006, p. 492). Each cluster is a node that has sub-

clusters or leaves that group the data set into smaller clusters (Tan et al., 2006). Therefore, each 

participant is assigned its own cluster, and, through iterative algorithm processing, each 

individual cluster joins a similar cluster until there is just one, a tree (Murtagh & Legendre, 

2014). This process is then repeated, each time fusing clusters together to create ever-larger 

clusters until the maximum number of clusters has been reached (Everitt, Landau, Leese & Stahl 

2011; George & Mallery, 2016). It has been noted that if lower clustering balances can be 

created, a hierarchical clustering algorithm is the best (Jung, Park, Du & Barry, 2003). In this 

analysis, Ward’s was used to determine the number of hierarchical clusters. Ward’s is one of the 

only agglomerative clustering methods that minimize within-group distributions based on 
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classical sum-of-squares criterion (Murtagh & Legendre, 2014). Ward’s also examines clusters 

in multivariate Euclidean space, which calculates the difference for each variable for each 

participant’s score and then squares the differences and sums them together (George & Mallery, 

2016). Based on this approach, Ward’s analysis was conducted to create a dendrogram, and then 

a frequency group association was examined to determine the number of clusters formed.   

To facilitate hierarchical clustering, a Squared Euclidean approach has been used to 

calculate the difference for each variable, squaring the differences, and summing them together 

(George & Mallery, 2016). This determines the distance between each cluster when conducting 

agglomerative hierarchical cluster analysis (Murray & Hunfalvay, 2017; Nielsen & Yezierski, 

2016). Squared Euclidean was selected when running Ward’s hierarchical cluster analysis in 

SPSS to determine the distance between clusters.   

Non-hierarchical or partitional clustering simply divides a set of data objects into 

overlapping clusters. Specifically, k-mean clustering was used in an attempt to identify user 

specific clusters based by their centroids (the center point of each cluster). To validate the 

centroids, an illative process fluidly moved cases between clusters (Tan et al., 2006; Yim & 

Ramdeen, 2015). Given that there is a certain fixed threshold where the algorithm terminates, k-

means usually is in a Euclidean (n-dimensional) continuous space (Tan et al., 2006). This forms 

clusters by rearranging boundaries and keeping new clusters to ensure best final ‘fit’ (Everitt et 

al., 2011). The drawback is that there is no consensus among researchers as to the optimal 

number of clusters (Tan et al., 2006, Anic & Toncic, 2013, Yim & Ramdeen, 2015). Therefore, it 

has been recommended to use the results from Ward’s hierarchical analysis to confirm the 
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number and nature of the clusters results of the non-hierarchical k-means analysis (Elwin, 

Schröder, Ek, Wallsten, & Kjellin, 2017; Murray & Hunfalvay, 2017). Once non-hierarchical 

clusters were created, an ANOVA was conducted to validate the cluster, as well as a regression 

to predict the use of unique strategy used by clusters.   
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Analyses and Findings 

This study collected and analysed personality traits as well as self-reported use of mobile 

application (apps) by undergraduate student participants. As stated in chapter one, premeasures 

of prior app diversity score and personality traits as well as outcome measures of unique app use 

and unique strategy use were collected in this study from participants. This chapter is organized 

into six sections: (a) introduction, (b) missing data and demographics, (c) prior app diversity 

score, (d) unique apps use, (e) unique strategies use, (f) personality traits, and (g) summary. 

Introduction 

A quantitative research methodology used both descriptive and inferential statistics to 

analyse data. Specifically, an online survey tool (Google Forms) was used to collect data on two 

premeasure tools, Mobile Device Experience Questionnaire (MDEQ) (researcher generated), and 

the Big Five Inventory (BFI), and one outcome measure tool, Mobile Tasks (researcher 

generated). The central research question for this study was as follows: is there a relationship 

between personality traits, unique apps used, unique strategies used, and mobile task 

performance by undergraduate students? The following structure frames this investigation based 

on four different variables.  

Prior App Diversity Score was collected with the self-reported MDEQ. Participants 

reported which educational activities they completed on a mobile device, as well as the different 

apps they have used on a mobile device prior to this study. The following two sub-questions 

investigate this: 
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1. What is the frequency of prior app diversity score and prior mobile educational 

experience of undergraduate students?  

2. Is there a correlation between the prior app diversity score and the number of overall 

unique apps used across all current tasks?  

Unique Apps were defined by the self-reported apps used to complete the four different 

mobile tasks. They were categorized into 21 different common apps. A percentage of different 

apps was calculated for each mobile task as well as an overall score. The following two sub-

questions investigated this: 

3. Do undergraduate students apply unique apps to complete each mobile task?  

4. Based on accuracy in completing each mobile task, do undergraduate students use unique 

apps across all tasks? 

Unique Strategies were defined by the self-reported apps used to complete the four 

different mobile tasks that were transposed onto five unique strategy categories (no technology 

use, productivity strategy, flexible digital access, capturing, and integrating data, communication 

and collaboration). The following two sub-questions investigated this: 

5. Do undergraduate students apply unique strategies during each of the mobile tasks?  

6. Based on accuracy in completing each mobile task, do undergraduate students use unique 

strategies across all tasks? 

Personality Traits were defined by the self-reported BFI. The following three sub-

questions investigated this: 
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7. Does the POMP of one personality trait predict the number of overall unique apps used 

by undergraduate students?  

8. Does the POMP of one personality trait predict the number of overall unique strategies 

used by undergraduate students?  

9. Based on the POMP of each personality trait, are there homogenous clusters of 

participants, and are these clusters associated with unique strategy use? 

Missing Data 

In total, 274 students participated in the study. The percentage of missing data was 

0.04%. Missing data was the result of missing information collected via the online survey, as 

some participants did not answer all of the questions. Therefore, those incomplete data sets were 

not included in any further analysis.   

Demographics 

The study population consisted of N=262 undergraduate students who were enrolled at a 

mid-sized university during the time of the study. The demographic variables that were collected 

were age, gender, program of study, semester at time of study, and high school GPA. The 

following graphs present each characteristic of the demographic information. 
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Graph 1: Demographic Statistics: Age 

The highest frequency of participant age was 19 years of age at 20.6%, followed by 21 

years of age at 16.0%, 20 years of age at 15.6%, and 18 years of age at 11.8%. The range of 

participant ages were 17 to 60 years of age at the time of the study. 

Participants were asked to identify their gender as one of the following: female, male, and 

other. No participants identified themselves as ‘other’ and Graph 2 breaks down gender 

identification.  
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 Graph 2: Demographic Statistics: Gender 

Overall, the breakdown of gender identification was 55.7% female and 44.3%, male. 

Due to the two different recruitment sessions, a mix of different student participants from 

various program areas were recruited. Graph 3 breaks down student participants based on 

program area.  

 

Female Male
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Graph 3: Demographic Statistics: Faculty or School 

Most participants identified as being part of the School of Business at 60.7 %, followed 

by the Faculty of Arts and Science at 27.1%, and Open Studies at 5.7%.  

To understand participants’ postsecondary experience, students were asked to identify 

which term they were currently enrolled in at the time of data collection. Graph 4 breaks down 

participants’ term enrolment at the time data was collected.  
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Graph 4: Demographic Statistics: Semester 

Most participants identified as being in their first semester of postsecondary studies at 

32.4%, followed by being in their third semester of postsecondary studies at 25.6% and, finally, 

by both second and fifth semesters of postsecondary studies, each at 9.2%.   

The final demographic identifies participating students’ high school overall Grade Point 

Average (GPA).   
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Graph 5: Demographic Statistics: GPA 

Most student participants reported having a high school GPA of 60%-69% at 43.5%, 

followed by 70%-79% at 42.7%.   

Prior App Diversity Score 

 To create a baseline of prior mobile experience, participants’ prior mobile educational 

experience, and prior app diversity score was collected for this study. Two sub-questions were 

developed, first to investigate the frequency of mobile usage and second to identify if there is a 

relationship between prior and overall apps reported to be used. 

The first sub-question explored the frequency of prior mobile educational experience and 

prior app diversity score. Prior mobile educational experience was calculated as a percentage 

score, based on the number of different educational activities participants self-reported as having 

completed using a mobile device prior to this study. The prior app diversity score was calculated 

as a percentage of participant identified apps, out of a predetermined list of 51, prior to this 

study.  

>60% 60%-69% 70%-79% 80%-89%
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The second sub-question identified the relationship of the prior app diversity score and 

the overall unique apps score. The overall unique app score is a percentage calculated based on 

the reported apps used to complete the four different mobile tasks created for this study. A 

correlation analysis was conducted to determine the relationship between prior app diversity 

score and overall unique apps use.   

Question 1: What is the frequency of prior app diversity score and prior mobile 

educational experience of undergraduate students? 

Data was pulled from the researcher generated MDEQ survey, which collected 

demographic information as well as participants’ prior mobile experiences. Participants noted 

owning and using a number of different mobile devices. For N=262, 261 participants owned a 

mobile device, but one participant did not. Graph 6 shows the different kinds and number of 

mobile devices owned by participants. 

 

Graph 6: Mobile Devices Owned by Undergraduate Students  
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 Overall, most participants owned two different mobile devices, as 541 different 

devices were identified as being owned by the N=261. Apple smartphones were the device with 

the highest number owned, followed by Apple tablets and then Windows/Android Smartphones. 

Graph 7 identifies the different mobile devices used by participants.   

 

Graph 7: Mobile Devices Used by Undergraduate Students 
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Apple tables and mobile music devices. 
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Listen to Music 251 96% 

Search the Net 251 96% 

Post a Picture 249 95% 

Read the News 242 92% 

Take a Video 242 92% 

Use a Dictionary 235 90% 

Watch a Movie 206 79% 

Post a Video 206 79% 

Use a Learning Management System like 

Blackboard 
205 78% 

Speak to the device (e.g. Siri) 188 72% 

Have the device speak to you (e.g. Siri) 171 65% 

Register for a Course 160 61% 

Read a Book 139 53% 

Finish an Assignment 137 52% 

Search the Library Databases 117 45% 

Read a Magazine 114 44% 

Total 4395 100% 

 

On average, the N=262 participants experienced all 21-predetermined educational 

activities listed on the MDEQ, at a frequency of 4395. In total, 260 participants (99%) 

experienced sending a text message for educational purposes, followed by 259 participants 

(99%) having taken a photo for educational purposes, and 253 participants (98%) having used a 

map.    

Graph 8 reports on the percentages of participants who have completed educational 

activities on a mobile device.    
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Graph 8: Prior Mobile Educational Experience Score 

Overall, the mean is 79%, median is 81%, and mode is 86% of reported educational 

experiences that participants have had on a mobile device. This positively skewed result 

indicates that around 80% of participants have used their mobile device for educational activities. 

It is important to note that 11 out of the 21 listed educational activities were reported to have 

been done by 90% of the participants. Specifically, text messaging, taking a picture, e-mailing, 

making a phone call, using a map, listening to music, searching the internet, posting a picture, 

reading the news, taking a video, and using a dictionary were most frequently used for 

educational purposes.   

Table 5 reports the number of prior apps used by undergraduate participants.  

Table 5 

Prior Apps Used by Undergraduate Students  
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Prior Apps Use Frequency Percent 

YouTube 253 97% 

Facebook 251 96% 

Skype 246 94% 

Chrome 235 90% 

Adobe Reader 218 83% 

Google Earth 218 83% 

Pinterest 213 81% 

Dropbox 203 77% 

Spotify 200 76% 

Weather Channel 171 65% 

iTunes U 170 65% 

IMDb 169 65% 

Yelp 152 58% 

Kindle 139 53% 

WebMD 125 48% 

Find My Friends 111 42% 

Evernote 100 38% 

Calculator for iPad Free 96 37% 

Flipboard 76 29% 

Allrecipes 56 21% 

TheScore Mobile 49 19% 

Wolfram Alpha 44 17% 

TuneIn Radio 38 15% 

Air Display 36 14% 

StumbleUpon 35 13% 

CloudOn 32 12% 

Mint 31 12% 

TV Guide 31 12% 

Photo Editor by Aviary 28 11% 

Imo 22 8% 

LogMeIn 20 8% 

Waze 17 6% 

Tweetbot 15 6% 

Paper 14 5% 

The Essentials 13 5% 
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Join.me 13 5% 

Comics 12 5% 

Pocket 10 4% 

Newsy 9 3% 

FastZip 8 3% 

Pinnacle Studio 8 3% 

Feedly 6 2% 

Hipmunk 5 2% 

Interior Design 4 2% 

Blogsy 3 1% 

Catalog Spree 3 1% 

Titan Downloader 2 1% 

TripIt 2 1% 

ZenView 1 0% 

Fanhattan 0 0% 

IntoNow 0 0% 

     Total 1310   100% 

 

Overall, the N=262 participants experienced using 48 out of the 51 predetermined mobile 

apps listed on the MDEQ. The top five apps reported to be used by undergraduate student 

participants were: YouTube at 97%, Facebook at 96%, Skype at 94%, Chrome at 90%, and 

Adobe Reader at 83%.   

Graph 9 reports on the percentages of participants’ use of the 51 different apps. 
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Graph 9: Prior App Diversity Score 

Overall, 29% (mean, median, and mode) of items on the prior apps list were reported to 

be used by participants. Additionally, there were four apps - YouTube, Facebook, Skype, and 

Chrome - that were reportedly used by 90% of the participants, therefore supporting the notion 

that participants predominantly use the same apps.  

Question 2: Is there a correlation between the prior app diversity score and the number of 

overall unique apps used across all current tasks? 

In this second sub-question, the relationship between the prior app diversity score was 

correlated with the overall unique apps used to complete the four different mobile tasks in this 

study. Preliminary analyses were performed to ensure that there were no violations of 
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was chosen to measure the strength of a linear relationship between these two continuous 

variables. It has been noted that even though percentage data is on a scale of 0-100, it is often 

treated in research as a continuous variable due to the large point range (Riley, Ensor, Jackson & 

Burke, 2018). For the purpose of this study, all percentage results will be treated as continuous 

variables to maintain consistency across all analyses. The results of this analysis are reported in 

the following table.  

Table 6 

Pearson Correlation   

  Prior App Diversity Score Overall Unique Apps 

Prior App Diversity 

Score 

Pearson Correlation 1 .155* 

Sig. (2-tailed)  .012 

N 262 262 

Overall Unique Apps  Pearson Correlation .155* 1 

Sig. (2-tailed) .012  

N 262 262 

*Correlation is significant at the 0.05 level (2-tailed). 

 

A small positive correlation between prior app diversity score and overall unique apps score was 

found (r = .155, N=262, p < .012).   

Unique Apps  

Now that a baseline of prior app use has been created in the previous section, this section 

will explore the unique apps used by participants in this study. Two sub-questions were 

developed. The first investigated the unique apps used to complete each of the four mobile tasks. 

The second investigated if participants used the same app with accuracy across all mobile tasks.  

The first sub-question explored the frequency of unique apps used by participants to 

complete each mobile task. The unique app score was calculated based on participants’ self-
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reported use of different apps to complete the four different mobile tasks. The apps were then 

coded into 21 different app categories based on each mobile task. The following is a list of the 21 

different app categories: 

 No technology used  

 Calendars 

 Siri 

 My student system (University student system) 

 Google Maps  

 ETS (Edmonton Transit Service) 

 Google Chrome 

 Safari 

 University Site 

 Blackboard (LMS) 

 University Library 

 iBook/ Adobe Reader/ PDF Reader/ Google Books 

 Google Scholar 

 Dictionary/ Wikipedia  

 SMS 

 Email 

 Facebook Messenger 

 Google Docs  

 Phone 

 WhatsApp/ Snapchat/WeChat 

 Skype/Google Hangouts 

The second sub-question identified the accuracy of mobile tasks completed and the apps reported 

to be used by participants.    

Question 3: Do undergraduate students apply unique apps to complete each mobile task? 

To answer this question, a frequency count was derived based on the four-researcher 

generated mobile tasks. Participants reported on the different apps used to complete each of the 

different tasks. For Tasks One, Two, and Three, participants had two sub-questions to answer, 
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and they reported the apps they used to find each of the answers. For Task Four, participants 

were asked which apps they chose to communicate with family and friends, classmates, and an 

instructor. The unique apps reported by participants to complete each of the four different mobile 

tasks is defined by the percentage of different apps reported for each task.  

For Task One, Part A, participants were asked to find the date the semester started, and 

for Part B they were asked to identify the day of the week. The following table reports the 

frequency of unique apps reported by participants to complete mobile Task One.    

Table 7 

Unique Apps Used in Task One  

Unique App Part A Percent Part B Percent Total Percent 

Google Chrome 117 45% 25 10% 142 27% 

My Student System 46 18% 28 11% 74 14% 

Safari 44 17% 9 3% 53 10% 

University Site  14 5% 3 1% 17 3% 

BlackBoard 14 5% 9 3% 23 4% 

Calendar  11 4% 178 68% 189 36% 

No Technology 10 4% 8 3% 18 3% 

iBook/ Adobe/ PDF/ 

Google Books 
2 1% 0 0% 2 0% 

Dictionary/ Wikipedia 1 0% 1 0% 2 0% 

SMS 1 0% 0 0% 1 0% 

Phone 1 0% 0 0% 1 0% 

WhatsApp/ We Chat/ 

SnapChat 
1 0% 1 0% 2 0% 

Total 262 100% 262 100% 524 100% 

 

For Task One, Part A, Google Chrome was used by 117 (45%) participants to find the 

date classes started for a particular term, followed by using My Student System app, with 46 

(18%) participants, and finally Safari with 44 (17%) participants. Overall, 161 (61%) participants 

used Google Chrome or Safari to search for the date the semester started. For Task One, Part B, 
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178 (68%) participants used Calendar to identify the day of the week on which the semester 

started, followed by My Student System app with 28 (11%) participants, and Google Chrome 

with 25 (10%) participants. Overall, the mean frequency of participants using the same app for 

Part A and B is 79 (30%), with 183 (70%) participants changing apps to answer Part A and B.   

For Task Two, Part A, participants were asked to find the bus number they would need to 

take to get to another campus on a specific day for a specific time, and for Part B they were 

asked to identify the address of the university building located in a different part of town. The 

following table reports the frequency of unique apps reported by participants to complete mobile 

Task Two.    

Table 8 

Unique Apps Used in Task Two  

Unique App Part A Percent Part B Percent Total Percent 

ETS 103 39% 40 15% 143 27% 

Google Maps 92 35% 78 30% 170 32% 

Google Chrome 32 12% 88 34% 120 23% 

Safari 19 7% 10 5% 29 7% 

No Technology 14 5% 40 15% 54 10% 

My Student System 1 0% 0 0% 1 0% 

Dictionary/ Wikipedia 1 0% 2 1% 3 1% 

University Site 0 0% 1 0% 1 0% 

Total 262 100% 262 100% 524 100% 

       

 For Task Two, Part A, the ETS app was used by 103 (39%) participants to identify the 

bus number that would take them from one campus to another in time for a class, followed by 

Google Maps with 92 (35%) participants, and Google Chrome with 32 (12%) participants. For 

Task Two, Part B, 88 (34%) participants used Google Chrome to identify the address of the other 

campus, followed by Google Maps with 78 (30%) participants, and ETS as well as No 
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Technology were both used by 40 (15%) participants. Overall, the mean frequency of 

participants using the same app for Part A and B is 117 (45%), with 145 (55%) participants 

changing apps to answer Part A and B.  

For Task Three, Part A, participants were asked to find an article, and for Part B they 

were asked to identify the page number the methods section started. The following table reports 

the frequency of unique apps reported by participants to complete mobile Task Three.    

Table 9 

Unique Apps Used in Task Three  

Unique App Part A Percent Part B Percent Total Percent 

Google Chrome 156 60% 84 32% 240 46% 

Safari 46 18% 33 13% 79 15% 

University Library 26 10% 15 6% 41 8% 

Google Scholar 18 7% 9 3% 27 5% 

No Technology 9 3% 76 29% 85 16% 

Siri 3 1% 1 0% 4 1% 

My Student System 2 1% 0 0% 2 0% 

BlackBoard 1 0% 0 0% 1 0% 

iBook/ Adobe/ PDF/ 

Google Books 
1 0% 43 16% 44 8% 

Calendar 0 0% 1 0% 1 0% 

Total 262 100% 262 100% 524 100% 

       

For Task Three, Part A, most participants reported using Google Chrome with 156 (60%) 

participants, followed by Safari with 46 (18%) participants, and finally the University Library 

app with 26 (10%) participants. Overall, 202 (77%) participants used Google Chrome or Safari 

to search for an article online using a mobile device. For Task Three, Part B, 84 (32%) 

participants used Google Chrome to identify the page the methods section started on, followed 

by No Technology with 76 (29%) participants, and iBook/Adobe/PDF/Google Books with 43 
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(16%) participants. Overall, the mean frequency of participants using the same app for Parts A 

and B is 123 (47%), with 129 (53%) participants changing apps to answer Parts A and B.   

For Task Four, participants were asked to identify the different communication strategies 

used to share news of winning an award from the university (Part A), to meet with classmates to 

work on a project (Part B), and to request to meet with an instructor (Part C). The following table 

reports the frequency of unique apps reported by participants to complete mobile Task Four. 

Table 10 

Unique Apps Used in Task Four  

Unique App Part A Percent Part B Percent Part C Percent Total Percent 

SMS 105 40% 53 20% 3 1% 161 20% 

Phone 99 38% 2 1% 5 2% 106 13% 

Facebook Messenger 28 11% 94 36% 0 0% 122 16% 

WhatsApp/ WeChat/ 

SnapChat 

20 8% 73 28% 0 0% 93 12% 

No Technology 6 2% 0 0% 4 2% 10 1% 

Google Chrome 2 1% 0 0% 1 0% 3 0% 

Email 1 0% 35 13% 247 94% 283 36% 

Skype/Google 

Hangouts 

1 0% 2 1% 0 0% 3 0% 

Google Docs 0 0% 2 1% 0 0% 2 0% 

Calendar 0 0% 1 0% 0 0% 1 0% 

BlackBoard 0 0% 0 0% 2 1% 2 0% 

Total 262 100% 262 100% 262 100% 786 100% 

         

Based on the unique apps reported to communicate with family and friends on winning a 

university award to complete Task Four, Part A, undergraduate student participants reported 

using SMS with 105 (40%) participants, followed by phone calling with 99 (38%) participants, 

and finally using Facebook Messenger with 28 (11%) participants. For Task Four, Part B, 94 

(36%) participants used Facebook Messenger to communicate with a group of students, followed 

by WhatsApp/WeChat/SnapChat with 73 (28%) participants, and SMS with 53 (20%) 
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participants. For Task Four, Part C, 247 (94%) participants used email to communicate with an 

instructor, followed by phone calling with 5 (2%) participants, and No Technology with 4 (2%) 

participants. Overall, the mean frequency of participants using the same app for Parts A, B, and 

C was 179 (68%) participants, followed by 82 (31%) participants who used two different apps 

for the three communication questions, and 1 (1%) participant changed apps for the three 

communication questions. 

Question 4: Based on accuracy in completing each mobile task, do undergraduate students 

use unique apps across all tasks? 

In this fourth sub-question, further analysis was conducted to report the different, unique 

apps used accurately by participants to complete each of the four mobile tasks. Similar to the 

previous sub-question, participants identify different apps used to complete Task One Parts A 

and B, Task Two Parts A and B, and Task Three Parts A and B. Task Four was not included in 

this analysis as none of the sub-questions had right or wrong answer to code. To explore the 

unique apps used by undergraduate participants on a specific mobile task accurately, a chi square 

analysis was conducted to explore cases. The chi square was chosen to determine if there is an 

association between the unique app score and the accurate responses in completing Tasks One, 

Two, and Three.    

Accuracy was calculated for the first three tasks by assessing answers submitted and 

marking them incorrect “0”, or correct “1”.  An overall success score was calculated based on 

both responses being correct. For Task One, participants were asked to identify the date and the 

day of the week that a particular term started. For Task Two, students were asked to identify the 
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bus number required to reach a specific campus, as well as identify the correct address of the 

campus. Finally, on Task Three, participants were asked to find a specific article and identify the 

page number of the methods section. The dependent variable is each task’s unique app score 

awarded to each undergraduate student participant. This was calculated by determining if the 

same or different app was used to complete a specific task, creating an individual task unique 

app score. The following hypothesis was applied to mobile Tasks One, Two, and Three. 

 Ho: Participants used unique apps accurately to complete a mobile task.  

 Ha: Participants did not use unique apps accurately to complete a mobile task. 

For Task One, a chi-square test for independence (with Yates Continuity Correction) 

indicated no significant association between success and Task One unique app score, X2 (1, n = 

262) = .55, p < .46, phi= -.06. Overall, 78% of participants completed both Parts A and B of 

Task One accurately, with 24% using the same app and 53% using different apps. 

For Task Two, a chi-square test for independence (with Yates Continuity Correction) 

indicated no significant association between success and Task Two unique app score, X2 (1, n = 

262) = 2.22, p < .14, phi= -.10. Overall, 34% of participants completed both Parts A and B of 

Task Two accurately, with 13% using the same app and 21% using different apps. 

For Task Three, a chi-square test for independence (with Yates Continuity Correction) 

indicated no significant association between success and Task Three unique app score, X2 (1, n = 

262) = 3.00, p < .08, phi= -.12. Overall, 20% of participants completed both Parts A and B of 

Task Three accurately, with 12% using the same app and 8% using different apps. 
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Therefore, depending on the mobile task, participants chose if the same app or a different 

app would support the successful completion of a task.   

Unique Strategies  

This section explores and reports the unique strategies used by undergraduate student 

participants. Participants identified different apps used to complete each of the four different 

mobile tasks. All unique apps were mapped on to specific strategies based on Park’s (2011) four 

level mobility hierarchy, with the addition of a No Technology Used category: 

1. No Technology Used - no app was reported to be used. 

2. Productivity Strategy - strategies used to manage time or organize an individual.  

3. Flexible Digital Access - strategies used to gain real-time information. 

4. Capturing and Integrating Data - strategies used to find static or published information. 

5. Communication and Collaboration - strategies used to communicate or collaborate with 

others. 

Based on the above five unique strategy categories, the unique strategies reported by 

participants is defined by a percentage of different strategies reported for each task, as well as an 

overall unique strategy score.  

The first sub-question identified the frequency of unique strategies reported by 

participants to complete each of the four mobile tasks. The second sub-question identified the 

accuracy of mobile tasks completed and the strategies reported to be used by participants.    

Question 5: Do undergraduate students apply unique strategies during each mobile task? 

Participants identified different apps used to complete each of the different tasks, which 

were then transposed onto one of the five possible unique strategies categories, based on Park’s 

(2011) four levels in a mobility hierarchy, with the inclusion of a No Technology Used strategy 
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developed for this study. For Tasks One, Two, and Three, participants had two sub-questions to 

answer, and they reported the strategy they used to find each of the answers. For Task Four, 

participants were asked which strategy they chose to communicate with family and friends, 

classmates, and an instructor. Unique strategy scores have been calculated for each task and 

presented in the following frequency tables.   

For Task One Part A, participants were asked to find the date the semester started and for 

Part B they were asked to list the day of the week. The following table reports the frequency of 

unique strategies reported by participants to complete mobile Task One.    

Table 11 

Unique Strategies Used in Task One  

Unique Strategy Part A Percent Part B Percent Total Percent 

Capturing & 

Integrating Data 
178 68% 38 15% 216 41% 

Productivity Strategies 71 27% 215 82% 286 55% 

No Technology Used  10 4% 8 3% 18 3% 

Communication & 

Collaboration  
3 1% 1 0% 4 1% 

Total 262 100% 262 100% 524 100% 

 

Based on the unique strategies reported by participants to complete Task One Part A, 

Capturing and Integrating Data was used by 178 (68%) participants to find the date classes 

started for a particular term, followed by Productivity Strategies used by 71 (27%) participants, 

and No Technology Used by 10 (4%) participants. For Task One, Part B, 215 (82%) participants 

used Productivity Strategies to identify the day of the week the semester started, followed by 

Capturing and Integrating Data used by 38 (15%) participants, and No Technology Used by 8 
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(3%) participants. Overall, the mean frequency of participants using the same strategy for Part A 

and B is 148 (56%), with 114 (44%) participants changing strategy to answer Parts A and B.   

For Task Two Part A, participants were asked to find the bus number they would need to 

take to get to another campus on a specific day for a specific time, and for Part B they were 

asked to identify the address of the university building located in a different part of town. The 

following table reports the frequency of unique strategies reported by participants to complete 

mobile Task Two.    

Table 12 

Unique Strategy Used in Task Two  

Unique Strategy Part A Percent Part B Percent Total Percent 

Flexible Physical 

Access 
195 74% 118 45% 313 60% 

Capturing & 

Integrating Data 
52 20% 104 40% 156 30% 

No Technology Used 14 5% 40 15% 54 10% 

Productivity Strategies 1 0% 0 0% 1 0% 

Total 262 100% 262 100% 524 100% 

 

Based on the unique strategies reported by participants to complete Task Two, Part A, 

Flexible Physical Access was used by 195 (74%) participants to identify the bus number that 

would take them from one campus to another in time for a class. This was followed by Capturing 

and Integrating Data used by 52 (20%) participants and No Technology Used by 14 (5%) 

participants. For Task Two, Part B, 118 (45%) participants used Flexible Physical Access to 

identify the address of the other campus, followed by Capturing and Integrating Data, used by 

104 (40%) participants, and No Technology Used by 40 (15%) participants. Overall, the mean 
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frequency of participants using the same strategy for Parts A and B is 127 (48%), with 135 

(52%) participants changing strategies to answer Parts A and B.   

For Task Three Part A, participants were asked to find an article, and for Part B they 

were asked to identify the page number the methods section started on. The following table 

reports the frequency of unique strategies reported by participants to complete mobile Task 

Three.   

Table 13 

Unique Strategy Used in Task Three  

Unique Strategy Part A Percent Part B Percent Total Percent 

Capturing & 

Integrating Data 
248 95% 184 70% 432 82% 

No Technology Used 9 3% 76 29% 85 16% 

Productivity Strategies 5 2% 2 1% 7 1% 

Total 262 100% 262 100% 524 100% 

 

For Task Three Part A, participants reported using Capturing and Integrating Data, used 

by 248 (95%) participants, followed by No Technology Used with 9 (3%) participants, and 

Productivity Strategies used by 5 (2%) participants. For Task Three, Part B, 184 (70%) 

participants used Capturing and Integrating Data to identify the page the methods section started, 

followed by No Technology Used by 76 (29%) participants, and Productivity Strategies used by 

2 (1%) participants. Overall, the mean frequency of participants using the same strategy for Parts 

A and B is 72 (27%), with 190 (73%) participants changing strategies to answer Parts A and B.   

For Task Four participants were asked to identify different communication strategies to 

share news of winning an award from the university for Part A, meeting with classmates to work 

on a project for Part B, and requesting to meeting with an instructor for Part C. The following 



 

91 

 

 

table reports the frequency of unique strategies reported by participants to complete mobile Task 

Four.    

Table 14 

Unique Strategy Used in Task Four  

Unique 

Strategy 

Part A Percent Part B Percent Part C Percent Total Percent 

Communication 

& Collaboration 
254 97% 261 100% 256 98% 771 98% 

No Technology 

Used 
6 2% 0 0% 4 2% 10 1% 

Capturing & 

Integrating Data 
2 1% 0 0% 0 0% 2 0% 

Productivity 

Strategies 
0 0% 1 0% 2 1% 3 0% 

Total 262 100% 262 100% 262 100% 786 100% 

 

For Task Four Part A, 254 (97%) undergraduate student participants reported using 

Communication and Collaboration, followed by No Technology Used with 6 (2%) participants, 

and Capturing and Integrating Data used by 2 (1%) participants. For Task Four Part B, 261 

(100%) participants used Communication and Collaboration to communicate with a group of 

students, followed by Productivity Strategies used by 1 (0%) participant. For Task Four Part C, 

256 (98%) participants used Communication and Collaboration to communicate with an 

instructor, followed by No Technology Used by 4 (2%) participants, and Productivity Strategies 

used by 2 (1%). Overall, the mean frequency of participants using the same strategy for Parts A, 

B and C was 253 (97%) participants, followed by 9 (3%) participants using two different 

strategies for the three communication questions.   
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Question 6: Based on the accuracy in completing each mobile task, do undergraduate 

students use unique strategies across all tasks? 

Similar to the previous sub-questions, participants identified different apps used to 

complete Task One Parts A and B, Task Two Parts A and B, and Task Three Parts A and B.  

Apps were categorized and then transposed based on Park’s (2011) four levels in a mobility 

hierarchy, with the addition of a No Technology Used strategy category. To explore the unique 

strategies used by undergraduate participants in a specific mobile task successfully, a chi square 

analysis was conducted to explore cases. The chi square was chosen to determine if there is an 

association between the unique strategy score and accurate responses in completing Tasks One, 

Two, and Three. Task Four was not included in this analysis as there were no correct or incorrect 

answer to code.  

Accuracy was calculated for the first three tasks by assessing answers submitted and 

marking them incorrect “0”, or correct “1”.  An overall success score was calculated based on 

both responses being correct. The dependent variable is each task’s unique strategy score 

awarded to each undergraduate student participant, by determining if the same or different 

strategy was used to complete a specific task, creating an individual task unique strategy score. 

The following hypothesis was applied to mobile Tasks One, Two, and Three. 

 Ho: Participants used unique strategies accurately to complete a mobile task.  

 Ha: Participants did not use unique strategies accurately to complete a mobile task. 

For Task One, a chi-square test for independence (with Yates Continuity Correction) 

indicated no significant association between accuracy and Task One unique strategy score, X2 (1, 
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n = 262) = .42, p < .52, phi= .049. Overall, 78% of participants completed both Parts A and B of 

Task One correctly, with 43% using the same strategy and 35% using different strategies. 

For Task Two, a chi-square test for independence (with Yates Continuity Correction) 

indicated no significant association between accuracy and Task Two unique strategy score, X2 (1, 

n = 262) = 1.01, p < .31, phi= -.07. Overall, 34% of participants completed both Parts A and B of 

Task Two correctly, with 18% using the same strategy and 16% using different strategies. 

For Task Three, a chi-square test for independence (with Yates Continuity Correction) 

indicated no significant association between accuracy and Task Three unique strategy score, X2 

(1, n = 262) = 3.05, p < .08, phi= .12. Overall, 20% of participants completed both Parts A and B 

of Task Three correctly, with 3% using the same strategy and 17% using different strategies. 

Personality Traits 

This section explores and reports on the premeasure of personality traits, as defined by 

the Big Five Inventory (BFI). The BFI is a framework that classifies an individual’s personality 

in the following traits: extraversion, conscientiousness, openness, neuroticism, and agreeableness 

(Digman, 1990; Goldberg, 1990; Gosling et al., 2003). The BFI is considered one of the most 

reliable short personality inventories (McCrae & Costa, 1999) and John and Srivastava (1999), 

created a 44-item, 5-point Likert scale of it. 

In the field of BFI research there is no consensus on using a specific unit of measure to 

interpret and analyze the five different personality traits. Cohen, Cohen, Aiken & West (1999) 

conducted a review to identify a predominate scale of units used in publications from the Journal 

of Consulting and Clinical Psychology (JCCP) and the Journal of Personality and Social 
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Psychology (JPSP). Based on this literature review, Cohen et al., reported five different scale 

units used, which are as follows: 

1. Scores without intrinsic or supplied meaning (Item Sums): Studies reporting unnamed 

item sums, or scales for which no information was reported on the means (Ms) and 

standard deviations (SDs). 

2. Single or averaged items: Studies reporting single items or other scores for which the 

potential range was provided, including average item scores. 

3. Standardized (z) scores: Studies reporting z-scores based on sample data. 

4. Percentages: Studies using percentages rather than scaled variables. Percentages were 

almost always based on dichotomous or dichotomized variables such as the percent of 

subjects with a particular disorder. 

5. Meaningful units: Studies that used units with established meaning, typically based on 

physical measurements (e.g., blood pressure, weight) and studies reporting units for 

which a referent meaning was provided (e.g. the Beck Depression Scale for which the 

authors provide “normal”, “marginal”, and “clinical” ranges based on previous work) 

(pp. 318-319). 

 

Based on this evaluation of work published from 1996-1999, Cohen et al. (1999) 

concluded that meaningful units are the most commonly used approach to define scaled units. 

Based on this assessment, Cohen et al., (1999) proposed the POMP, in which scores assigned to 

each participant reflects a Percent of the Maximum Possible score.  They proposed that when a 

set of items are combined to produce a scale, a maximum of 100 and a minimum of 0 is possible 

to be created. The POMP = [(observed - minimum)/(maximum - minimum)] × 100, where 

observed = the observed score for a single case, minimum = the minimum possible score on the 

scale, and maximum = the maximum possible score on the scale (Cohen et al., 1999). This linear 

transformation, similar to other scaling methods, will remain constant when defining statistical 

outcomes and power, which is based on standardized effect size. Finally, Cohen et al., offer four 

criteria for judging the operationalization scores: 
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1. Commonly used summary statistics on single variables should convey immediate 

meaning. 

2. The coefficients by which relationships between variables are expressed should have 

immediate meaning.  

3. Scoring should be free of sample characteristics so that comparisons of scores across 

populations can be readily accomplished.  

4. Comparisons of scores across constructs or across alternative measures of the same 

construct should be facilitated by the scoring (pp. 326-327).   

 

Based on these criteria, the POMP was used to standardize the percentage of each 

personality trait score on the BFI. The main reasonfor this was to create a similar scale of units to 

compare all five personality traits. The BFI is made up of 44 Likert questions that are 

categorized into five different personality traits. The following is the number of questions per 

category: extraversion - 8 questions; agreeableness - 9 questions; conscientiousness - 9 

questions; neuroticism - 8 questions, and; openness - 10 questions (John & Srivastava, 1999).  

Due to the inconsistency of questions per category, it was imperative to standardize the units, 

thus POMP was chosen.  Since the BFI is a standardized inventory (Digman, 1990; Goldberg, 

1990; Gosling et al., 2003; Zillig, Hemenover & Dienstbier, 2002) this premeasure was used to 

investigate if personality traits predict unique app and strategy use. 

Question 7: Does the POMP of one personality trait predict the number of overall unique 

apps used by undergraduate students?   

To determine whether there is any relationship between the POMP of the five different 

personality traits and selecting unique apps to complete each of the four mobile tasks, a 

regression analysis was conducted. A regression analysis was chosen to determine whether the 

different personality traits predict the overall unique apps selected by undergraduate participants 

in completing a mobile task.    
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To determine the number of unique apps used by each undergraduate participant, apps 

reported by participants to complete each of the four different mobile tasks were sorted into 21 

different app categories and a percentage was calculated. To calculate the overall unique app 

score, the individual unique app scores were averaged to create an overall percentage score of 

unique apps used.   

A simple linear regression was calculated to predict overall unique app use based on 

POMP Extraversion, POMP Agreeableness, POMP Conscientiousness, POMP Neuroticism, and 

POMP Openness. A non-significant regression equation was found (F (5,256) = .232, p = .948), 

with an R² of .005. Participants’ predicted overall unique app use was equated to 63.539 + .313 

(POMP Extraversion) + .870 (POMP Agreeableness) + .150 (POMP Conscientiousness) + 1.146 

(POMP Neuroticism) - .034 (POMP Openness) percentage.  

Question 8: Does the POMP of one personality trait predict the number of overall unique 

strategies used by undergraduate students? 

Similar to the previous sub-question, POMP was used to generalize the five different 

personality trait scores. A regression analysis was conducted for the four mobile tasks to 

determine whether the different personality traits predict overall unique strategy use by 

undergraduate participants.    

To calculate unique strategies, apps used to complete the four mobile tasks by 

participants were coded and transposed onto Park’s (2011) mobility hierarchy, with the addition 

of a No Tech Use strategy category. A percentage of different strategies reported for each task 
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was calculated, as well as an overall unique strategy score was averaged from each of the 

individual task’s unique strategy scores.  

A simple linear regression was calculated to predict overall unique strategy use based on 

POMP Extraversion, POMP Agreeableness, POMP Conscientiousness, POMP Neuroticism, and 

POMP Openness. A non-significant regression equation was found (F (5,256) = 1.998, p = .079), 

with an R² of .038. Participants’ predicted overall unique strategy use was equated to 23.202 -

2.976 (POMP Extraversion) + 2.503 (POMP Agreeableness) + 5.408 (POMP Conscientiousness) 

+ .895 (POMP Neuroticism) - 3.299 (POMP Openness) percentage. 

Question 9: Based on the POMP of each personality trait, are there homogenous clusters of 

participants and are these clusters associated with unique strategy use? 

The final analysis conducted explored grouping participants based on their POMP 

personality traits and unique strategy use.  

In order to develop Ward’s case summary, SPSS was used to generate Ward’s analysis of 

the six variables. This approach was chosen to divide N observations, overall unique strategies, 

and the POMP of each of the five personality traits. The POMP was used to standardize the 

percentage of each personality trait score on the BFI. In addition, based on the researcher 

generated mobile task questionnaire, the overall unique strategy percentage score was calculated. 

Therefore, the six variables were POMP Extraversion (EXT), POMP Agreeableness (AGR), 

POMP Conscientiousness (CON), POMP Neuroticism (NEU), POMP Openness (OPE), and 

Unique Strategies (UNS).   
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The specific procedure undertaken in SPSS was used to run an agglomerative hierarchical 

cluster analysis to procedure between group-linkage. The most common hierarchical method 

using the smallest possible sum of squares that focused on identifying groups within a population 

is Ward’s agglomerative hierarchical method (Murray & Hunfalvay, 2017; Nielsen & Yezierski, 

2016; Roman & Maxim, 2017). Therefore, using the hierarchical between group-linkage method, 

a test case was first performed, followed by a second Ward’s method comparison. Ward’s links 

groups by calculating the mean values within each cluster and then assessing the difference 

between each cluster, summing results and repeating the process until the largest clusters have 

been created (Tan et al., 2006). The optimal number of clusters is between two and ten 

depending on the sample size and variable correlation (Krieger & Green, 1999). For this study, 

initial Ward’s cluster generated results showing two and four clusters. As suggested by Everitt et 

al., (2011), a dendrogram was visually inspected and a line of best cut revealed the largest 

difference in heights was between two clusters. It needs to be noted that since Ward’s method is 

an agglomerative hierarchical method, once an individual case has been fused, the fusion is 

unchangeable (Everitt et al., 2011). Hierarchical clustering process created clusters that are 

unchangeable; thus, once they are assigned to a cluster, they do not move to another cluster in 

different iterations (Everitt et al., 2011; George & Mallery, 2016).   

To determine if the Ward’s analysis is the most optimal at four or two clusters, a k-means 

analysis was conducted to confirm the distinct clusters. To validate the significance of the four 

clusters, the k-means analysis included an ANOVA. The results revealed that the variables were 

not statistically significant at .05 level, indicating a high degree of overlapping variability. This 
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means that the four-cluster solution was not based configuration of variables, and a two-cluster 

k-means analysis and ANOVA was performed. At the .05 level, two variables were significant – 

POMP Conscientiousness (CON), and overall unique strategies. Harb, Makhoul, and Couturier 

(2015) noted that an ANOVA measures the data sets to find nodes that generate redundant data 

sets that have low or no variance between their measures. Therefore, having a significant 

ANOVA does not ensure significance, due to overlapping variables, but it determines how low 

duplicated data sets are based on the variance (Harb et al., 2015).  Specifically, the two 

significant variables at the .05 level are CON (F (1, 260) = 2.033, p < .014)) and Overall Unique 

Strategies Used (F (1, 260) = 91111.184, p < .000)). A post-hoc Tukey test reported the distance 

between the cluster means for each variable. The Tukey test confirmed that the distances 

between the different personality traits, CON and overall unique strategy use were significant at 

a .05 level.  

Several researchers caution the reliance of internal cluster replicability when using 

methods such as k-means (Johnson, 1988; Helsen & Green, 1991; Krieger & Green, 1991). 

When using a non-hierarchical k-means cluster analysis, it is deemed less reliable than a 

hierarchical Ward's clustering approach (Krieger & Green, 1991). As mentioned above, the 

interpretation of cluster analysis is open to researcher interpretation; thus, conducting a Ward's 

analysis first provides unchangeable hierarchical clusters (Everitt et al., 2011, George & Mallery, 

2016), which then can be used to increase internal cluster replicability by using unchangeable 

cluster numbers (Krieger & Green,1991). This is important to note when interpreting the 

significance of non-hierarchical k-means clusters.  
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Data from the six variables of EXT, AGR, CON, NEU, OPE, and UNS was collected 

from N=262 participants. Two distinct clusters emerged during Ward’s method of agglomerative 

hierarchical cluster analysis, and the two-cluster solution was validated by application of the k-

means algorithm. The number of participants in each cluster, the mean scores achieved by each 

cluster on each variable, and the range between cluster means are shown in the following table. 

Table 15 

Cluster Means  

      N EXT AGR CON NEU OPE UNS 

Cluster 1  119 3.19 3.77 3.72 2.94 3.36 54 

Cluster 2  143 3.26 3.68 3.54 2.91 3.40 17 

Range between 

highest and lowest 24 .07 .09 .18 .03 .04 37 

        

To categorize and explain the two clusters, BFI personality traits identified the different 

types of groups.  It needs to be noted that the low effect size for each of the personality traits is 

significant, but the clusters are probably identified more so by the unique strategy use.  However, 

these results support the notion that personality traits are fluid and each individual has all five 

traits as part of their personality.  Cluster One, Discovery Adopters: This first cluster identified 

by the analysis was the smaller of the two clusters, having only 119 members (approximately 

45%). In Cluster One, participants reported having the highest level of overall unique strategy 

use (M=54) and, therefore, they were the most likely to use unique strategies when completing 

mobile tasks. Participants in this cluster ranked the highest overall in agreeableness (M=3.77), 

conscientiousness (M=3.72), and neuroticism (M=2.94), but the lowest in extraversion (M=3.19) 

and openness (M=3.36). Based on high levels of agreeableness, conscientiousness, and 

neuroticism, these participants are defined as discovery adopters. Discovery adopters are learners 
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that need more time or experience before the use of a new strategy (Siegler, 2005). These 

participants do not often ask for help, as they would like to figure out solutions on their own. 

Therefore, they use many different strategies to complete mobile tasks.  

Cluster Two, Uptake Adaptors: This second cluster identified by the analysis was the 

larger cluster, having 143 members (approximately 55%). In Cluster Two, participants reported 

having the lowest level of overall unique strategy use (M=17) and, therefore, they were the most 

likely to use the same unique strategy when completing mobile tasks. Participants in this cluster 

ranked the highest overall in extraversion (M=3.26) and openness (M=3.40), but the lowest in 

agreeableness (M=3.68), conscientiousness (M=3.54), and neuroticism (M=2.91). Based on the 

high level of extraversion and openness, these participants are defined as uptake adopters. These 

participants are confident in what they are doing and know which strategy will assist them in 

completing the task. Uptake adopters needed less time or experience in using a new strategy 

(Siegler, 2005).  When participants in this cluster find a unique strategy that works, they are 

more likely to continue using the same strategy, as they know which strategies have worked for 

them in the past.   

Finally, as Halim et al. (2017) suggest, a simple linear regression was calculated to 

predict overall unique strategy use based on the two-cluster membership. A significant 

regression equation was found (F(1,260) = 781.539, p = .000), with an R² of .750. Participants’ 

predicted overall unique app use was equated to 91.865 - 37.454 (two-cluster membership) 

percentage. Participants’ overall unique app use decreased by 37.454 for each cluster case. 
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Data from the cluster analysis was used to identify two distinct clusters which emerged 

amongst the N=262 undergraduate student participants. A higher number of participants (55%) 

were identified in Cluster Two and ranked high in extraversion and openness. Cluster One had 

lower membership (45%), but ranked high in agreeableness, conscientiousness, and neuroticism. 

Despite how close these two clusters seem to be, there is a difference as reported by the 

significant regression result. Therefore, it can be concluded that undergraduate student 

participants are more likely to use unique strategies if their predominant personality traits are 

agreeableness, conscientiousness, and neuroticism. As well, undergraduate student participants 

are more likely to use the same unique strategies if their predominant personality traits are 

extraversion and openness.   

Summary 

In this chapter, data were analyzed based on four different categories: prior app diversity 

score, unique apps used, unique strategies used, and personality traits. These categories were 

defined by the central research question for this study: is there a relationship between personality 

traits, unique apps used, unique strategies used, and mobile task performance by undergraduate 

students? This question will be explored in the next discussion chapter.   
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Discussion 

To discuss the impact of unique app and unique strategy use by undergraduate learners, this 

section will interpret the results presented earlier, while referring to literature to support findings.  

This final chapter is organized into six sections: (a) introduction, (b) prior app diversity score and 

educational activities, (c) unique apps, (d) unique strategies, (e) personality traits, and (f) overall 

research question.   

Introduction 

With mobile technologies, smartphones and tablets are being coined as ubiquitous 

(Keskin & Metcalf, 2011), there is an increased use of devices, not only in society, but also in 

education. Given that the K-12 system in Alberta has started to support individual devices being 

used in the classrooms for learning (Alberta Education, 2012), postsecondary institutions can 

soon expect students coming from this system being ready to continue learning on mobile 

devices. Recent graduates from high school already have experience incorporating advanced 

technologies to support their learning, but there is a lack of innovative technologies being used in 

university classes (Farley, Murphy, Johnson, Carter, Lane, Midgley, Hafeez-Baig; Dekeyser, and 

Koronios, 2015). Some postsecondary instructors have started using cutting-edge learning 

strategies with technologies that promote individualized technology learning and increase 

engagement (Heider et al., 2009). Researchers are starting to realize the potential to enhance 

learning through mobile technology use (Keskin & Metcalf, 2011). As this new field of research 

emerges, this study has added to the growing body of knowledge about prior apps use, 
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personality traits, as well as the unique apps and unique strategies use of undergraduate 

participants, shedding light on the use of mobile devices to support learning.   

In order to investigate m-literacy, this study defined two components of m-literacy as 

unique apps and unique strategies use. Caudill (2007) noted that m-learning describes how 

participants use a mobile computing device to access digital information. Ng (2012) noted three 

dimensions for d-literacy; technical, cognitive, and social-emotional. Park (2011) proposed four 

levels in a mobility hierarchy, as a way to categorize educational mobile applications, based on 

pedagogy: productivity, flexible physical access, capturing & integrating data, and 

communication & collaboration. Finally, personality traits were explored to see if they could 

predict use of unique apps and unique strategy use. John and Srivastava’s (1999) BFI proposed 

the following five personality traits: extraversion, conscientiousness, openness, neuroticism, and 

agreeableness. Previous research explored and applied the Big Five Personality Dimensions 

applied to smartphone technology use (Stachl et al., 2017), but not for education or learning 

purposes.  Based on theses variables, the following overall research question was formed: is 

there a relationship between personality traits, unique apps used, unique strategies used, and 

mobile task performance by undergraduate students?  To further investigate the connection of 

these variables the following sub research questions were explored. 

Prior App Diversity Scores and Education Activities 

1. What is the frequency of prior app diversity scores and prior mobile educational 

experience of undergraduate students?  
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2. Is there a correlation between the prior app diversity score and the number of overall 

unique apps used across all current tasks?  

Unique Apps  

3. Do undergraduate students apply unique apps to complete each mobile task?  

4. Based on accuracy in completing each mobile task, do undergraduate students use unique 

apps across all tasks?  

Unique Strategies  

5. Do undergraduate students apply unique strategies during each mobile task?  

6. Based on accuracy in completing each mobile task, do undergraduate students use unique 

strategies across all tasks?  

Personality Traits  

7. Does the POMP of one personality trait predict the number of overall unique apps used 

by undergraduate students?  

8. Does the POMP of one personality trait predict the number of overall unique strategies 

used by undergraduate students?  

9. Based on the POMP of each personality trait, are there homogenous clusters of 

participants, and are these clusters associated to unique strategy use? 

For this study, data was collected from N=262 undergraduate participants who self-reported 

the apps they used to complete four specific mobile tasks. It is important to note that all but one 

participant owned their own mobile device, but all participants have used more than one different 

mobile device prior to this study. This supports the finding reported by Bomhold (2013) and 
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Wai, Ng, Chiu, Ho, and Lo (2016), who noted that almost all of their university undergraduate 

student participants owned a mobile phone. The next sections will discuss the results and provide 

responses to these research questions based on the results of this study. 

Prior App Diversity Score and Educational Activities 

In this study, prior app diversity score as well as prior educational activity diversity was 

collected through the researcher generated MDEQ. Participants were asked to identify prior apps 

used from a predetermined list of 51 and were also asked to identify prior educational activities 

completed from a predetermined list of 21. Once a percentage for both variables was calculated, 

further analysis was conducted.   

In the first sub research question, the frequency of prior mobile education and prior app 

diversity scores were calculated. By creating a baseline, assumptions about participants’ prior 

mobile use can be explored. Overall, N=262 participants identified using all of the different (21) 

predetermined educational activities for a total of 4,395 different activities being reported as 

being completed. On average, each participant had used their mobile devise to conduct between 

16-17 different educational activities, which equates to 79%-80%. This high percentage supports 

the notion that participants are knowledgeable about using their mobile devices for educational 

purposes, including text messaging, taking a picture, e-mailing, making a phone call, using a 

map, listening to music, searching the internet, posting a picture, reading the news, taking a 

video, and using a dictionary. Farley et al.’s (2015) study noted that undergraduate students 

obviously use mobile devices for learning, based on the educational activities reported by 

learners, but educators are still not purposefully using mobile devices for learning. Based on the 
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high reported frequency of prior educational activities completed by participants, this study 

aligns with Farley et al.’s (2015) results as well as echoes the need for further explorations of 

educator-led mobile educational activity integration for learning.   

In this study, participants identified using 48 different predetermined prior apps out of 51 

listed, for a total frequency of 1,310 apps being reported to have been used prior to this study. On 

average, each participant used about five different prior apps to manage educational digital 

information. This equates to about 10% of different prior apps used, which seems low but speaks 

to how students have a tendency to use apps they are familiar with to find the digital information 

they are looking. The top five apps reported to be used by undergraduate student participants 

were: YouTube, Facebook, Skype, Chrome, and Adobe Reader. Wai et al. (2018) also explored 

the use of mobile apps by undergraduate students and reported that the top three apps used were 

WhatsApp, dictionary apps, and Google Drive. The functionally of these apps are similar to the 

ones reported in this study, as they cover the areas of communication, defining or finding 

information, and accessing or creating information.   

The second sub-question explored the relationship between prior app diversity score and 

overall unique apps used. A small positive correlation was reported between the prior app 

diversity score and overall unique apps used. This suggests that participants who have a higher 

use of mobile apps prior to this study are slightly more likely to use different mobile apps to 

assist them in finding and using new information. Lam et al. (2011) noted that learners who have 

more experience with mobile devices will have an easier time troubleshooting and navigating 

their device to find digital information. Additionally, Leep et al. (2015) noted that college 
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students are the most rapid adopters of cell phone technology, as reported in the Pew Center’s 

Internet and American Life Project. This confirms the idea that undergraduate students not only 

have experience using mobile devices but have the disposition to adopt new types of technology, 

including apps, as part of the growing functionality.   

In conclusion, participants in this study own or have used a number of different mobile 

devices as well as have used their mobile device for different educational activities.  

Significantly, participants use a handful of different apps to gain access to digital information 

and are more likely to use a mobile app to assist them if they have used it before. 

Unique Apps  

In this study, unique apps were defined as a percentage of participants’ self-reported app 

use on each of the four different mobile tasks out of 21 different app categories. Once coded, an 

overall percentage of unique apps was calculated for all four mobile tasks.   

In the first sub research question, the frequency of unique apps used to complete each 

mobile task by participants was reported. In Task One (productivity) and Task Four 

(communication), participants used multiple apps to complete the tasks. On the other hand, for 

Task Two (flexible physical access) and Task Three (capturing and integrating data), participants 

were evenly distributed for staying with one app or choosing another. Stachl et al. (2017) noted 

that their participants averaged using 12 to 42 different apps per day, and that this range 

highlighted the different types of activities done on a mobile device by undergraduate students. 

This supports the idea that participants have a range of different apps they use, and they will 

choose the app they feel that will best support them in completing a mobile activity. Wai et al. 
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(2018) reported that there was no significant difference between the usage and purchase patterns 

of apps by undergraduate students to complete learning activities. Therefore, undergraduate 

students have access to a variety of apps, both paid and free, that can support their learning.   

The second sub research question explored the association between unique app scores 

and the accurate responses in completing three mobile tasks. No association was reported, which 

is similar to the sub-question before. It appears that apps did not hinder participants in 

completing tasks and, depending on their prior mobile app experience, they either chose the same 

app or a different app to support them in completing a task. Dowker et al. (1996) noted that once 

adults learners reach a high level of cognition, strategic variability enables them to respond more 

effectively to learning challenges. This means that the more a student experiences learning in a 

mobile environment, the more precise they are in choosing an app to assist them. It is interesting 

to note that as the mobile tasks became progressively harder, from productivity to capturing and 

integrating data tasks, participants continued to use the same app, which once again reaffirms 

that the type of activity dictates the app chosen to assist. 

In conclusion, participants in this study often used unique apps to assist them in 

completing different types of tasks but tended to stay with the same app during a task. There was 

no association between accuracy and unique app use, which validates the idea that students will 

choose what app they think will assist them the most in completing a task.    
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Unique Strategies  

In this study, unique strategies reported by participants to complete each of the four 

different mobile tasks using a mobile device is defined by a percentage of different strategies 

reported for each task out of five different categories. 

In the first sub research question, frequency of unique strategies used for each mobile 

task was presented. Participants in this study determined the type of strategy to use based on the 

information they are seeking or sharing, as well as to whom they are communicating. Based on 

Parker’s (2011) four levels of mobility hierarchy, with the addition of a No Technology Used 

strategy category, participant responses were coded for unique strategies used. For Task One, a 

productivity task, most participants changed strategies from capturing data to using the 

information to be productive. For Task Two, a flexible physical access question, most 

participants stayed with the same strategy to access flexible physical spaces. For Task Three, a 

capturing and integrating task, most participants stayed with the same strategy to find static or 

published information. For Task Four, a communication and collaboration task, almost all 

participants stayed with the same strategy to communicate different information to different 

people. Overall, most participants changed unique strategy approaches to complete all four 

different mobile tasks. Even through participants stayed with the same approach for 50% of part 

A and B on certain tasks, overall when the objective of the task changed so did the strategy use.  

Successful learners rely on prior learning experiences to choose a learning strategy, and they 

reflect on the effectiveness of the strategy in achieving their goals (Chinn & Chinn, 2009). In this 
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study, the mobile environment provided similar results as learners chose the unique mobile 

strategy that would best assist them in achieving their learning goal.   

In the second sub research question, the accuracy of mobile tasks completed, and the 

unique strategy reported by participants was explored. Again, there was no significant 

association reported when looking at the accuracy of completing a mobile task to that of the 

unique strategy selected, supporting the idea that, depending on the mobile task, participants will 

use the strategy they think will give them the best result. Research has noted that when expert 

learners are completing a task, they will use different cognitive strategies to achieve their 

learning goal (Rosenshine, 1997). In this study the results were no different, and as the task 

changed so did the strategic approach. In Siegler’s (1996) Overlapping Wave Theory, he notes 

that a learner moves between three to four different strategies during an attempt to achieve a 

specific learning goal, supporting the notion of variability of strategy use, adaptive choices 

among strategies, and the process for discovering new strategies (Siegler, 2016).  

Personality traits 

In this study, personality traits were defined by the BFI as proposed by John and 

Srivastava (1999). The five traits are as follows: extraversion, conscientiousness, openness, 

neuroticism, and agreeableness.  

Sub research questions one and two both explored if there was a relationship between the 

POMP of the five different personality traits and overall unique app use and unique strategy use. 

There was no significance when either simple linear regressions were run. Therefore, overall 

unique apps and overall unique strategies do not predict POMP Extraversion, POMP 
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Agreeableness, POMP Conscientiousness, POMP Neuroticism or POMP Openness. A number of 

studies have started to report that the impact of personality on app adoption is becoming weaker 

or non-significant, with the growing popularity of apps and technology (Ellison, Steinfield, & 

Lampe, 2007; Xu et al., 2016). Therefore, this study supports that the fluidity of personality as 

well as the prevalence of technologies are less determinant factors on unique app or unique 

strategy use.    

In the third sub research question, grouped participants based on their POMP personality 

traits and overall unique strategy use were investigated to see if different clusters inform unique 

strategy use. Data from the cluster analysis identified two distinct clusters which emerged 

amongst the participants. A majority of participants (55%) were identified in Cluster Two, 

uptake adopters, and ranked high in extraversion and openness. Cluster One, discovery adopters, 

had lower membership (45%), but ranked high in agreeableness, conscientiousness, and 

neuroticism. The notion of uptake and discovery adaptors comes from the rate of learning, which 

is one aspect of the Overlapping Wave Theory. There are five dimensions of the Overlapping 

Wave Theory: path, rate, breadth, source, and variability (Siegler, 2005). The path of learning is 

the knowledge and representation that a learner develops. The rate is the amount of time or 

experience needed to acquire knowledge. Breadth is the range of problems based in the context, 

and source is the cause that started the learning. Finally, variability are the changing strategies 

used by a learner (Siegler, 2005). Therefore, in this study, the path was the prior apps 

participants reported, rate is their predisposition of using a strategy, breadth was the four 

different mobile tasks, source was the study and variability were the unique strategies reported.   
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To elaborate, Cluster One, discovery adopters, are agreeable participants who have a 

strong perceived belief that technology is useful (Devaraj et al., 2008) and use their smartphones 

with purpose (Ehrenberg et al., 2008; Lane & Manner, 2012; Phillips et al., 2008). Conscientious 

participants have the tendency to actively plan and organize (McElroy et al., 2007), are high 

achievers (Costa et al., 1991), and have a strong sense of purpose (Mark & Ganzach, 2014). 

Finally, neurotic participants view technology as a stressor (Devaraj et al., 2008), but spend more 

time text messaging, which can lead to mobile phone addictive tendencies (Ehrenberg et al., 

2008). All three of these personalities have a tendency to be very purposeful, prescriptive and 

coconscious of the purpose they are using a mobile device for to assist them in completing a task 

or learning; thus, they take their time and build experience (discovery) before the uptake of a 

new strategy (Siegler, 2005). 

On the other hand, Cluster Two, uptake adopters, are more spontaneous and adventurous 

in using their mobile device to complete tasks. Extraverted participants use technology mainly to 

communicate with others (Devaraj et al., 2008) and are more likely to own a smartphone and 

participate in social apps (Ehrenberg et al., 2008; Lane & Manner, 2012). Open participants are 

individuals that are open to change because they are flexible in tolerating new ideas (Mark & 

Ganzach, 2014; McCrae & Costa, 1997), but are cautious of new technologies, since they need to 

understand how the purpose of this new tool will assist them in completing their work effectively 

(Devaraj et al., 2008). Both these personality traits are less likely to use unique strategies, as they 

are more likely to stay with the same unique strategy when completing a mobile task. Though 
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they have a lower discovery of new strategies, they are quick to try a new strategy out (Siegler, 

2005).    

Overall Research Question 

The overall research goal of this study was to explore the relationship between 

personality traits, unique apps used, unique strategies used, and mobile task performance of 

undergraduate students. In this study, prior app diversity illustrated the range and depth of 

different apps participants have used prior to this study, which suggests that undergraduate 

students do have the prior experience to use mobile devices for learning, but not always in the 

presented digital context. The struggle is that many postsecondary instructors still assume that 

undergraduate learners do not have a certain level of educational technology ability, but research 

has indicated repeatedly that this is not the case (Wald et al., 2009) including this study. Thus, 

postsecondary instructors, librarians, and curriculum developers need to continue investigating 

the use of mobile devices in the classroom, since owning a mobile device is not a barrier. All but 

one participant noted in this study that they owned at least one mobile device. This supports 

Farley et al.’s (2015) findings that only a very small proportion of students do not own or have 

access to a smartphone. As the use and functionality of mobile devices increase, so should 

research in the area of mobile use for learning especially in the postsecondary context. More and 

more students will be entering postsecondary expecting to use their mobile devices and, 

therefore, we need to ensure that students have choices when learning.   

Next, participants in this study had a tendency to stay with the same unique app when 

completing a specific task, but changed unique apps when the mobile task changed, suggesting 
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that undergraduate students are thoughtful and purposeful when using apps, and only change 

apps if they feel it will not help them be accurate in completing the task. Similarly, unique 

strategy use was different for only half of the subtasks but overall, undergraduate students 

changed their unique strategic approach from task to task. Participants first determined what the 

purpose of the activity was and then determined which strategic approach to use, suggesting that, 

contrary to many assumptions, undergraduate students do know how to do some basic general 

educational tasks on their mobile device.  

Finally, in personality research, a growing number of studies are examining how the use 

of technology can be predisposed based on personality traits (Stachl et al., 2017). However, in 

this study only participants that were high on conscientiousness were more likely to use unique 

strategies, but all personality traits did change their unique app and unique strategy use to 

complete different mobile tasks, illustrating the fluidity of personality traits. This result could be 

because the specific mobile tasks that were asked to be completed in this study were evoking a 

more conscientious approach or this study captured a change in new postsecondary learners 

being more open to using mobile devices for learning. Regardless, further research is needed to 

determine that personality does not limit technology use. If anything, the results of this study are 

encouraging in that a dominant personality trait will not hinder a student from mobile learning 

and opens the door for educators to be more innovative in their teaching approaches.  
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Conclusion 

This study explored and examined personality traits and the use of unique apps and unique 

strategies on mobile tasks by undergraduate student. As m-learning is being explored in different 

educational contexts, a new definition of m-literacy is emerging. M-literacy is currently a 

conceptual understanding under digital literacy and using Gilster’s (1997) definition of 

“mastering ideas, not keystrokes” it does not explicitly define the skills and knowledge needed to 

be proficient with a device. This leaves the learner to solely rely on their own prior knowledge of 

unique app and unique strategy use to access course information on their own mobile device.  

Strategies usually require an individual to think about which procedural approach would 

work best to achieve a specific learning goal (Alexander et al., 1998; Hsiao & Oxford, 2002). 

Within postsecondary education, adult learners are expected to know different strategies that 

support their individual learning (Wald et al., 2009), which includes the use of technologies and, 

in this case, mobile devices. Different formats of learning materials will alter the strategy choices 

made by learners (Liaw et al., 2010), and, in this study, different mobile tasks altered strategy 

choice as well, supporting Gilster’s (1997) definition that the use of technology in m-literacy 

needs to be mastering ideas, not just using a device without purpose. If students are given the 

opportunity to try different learning activities and are encouraged to find and share information 

in different platforms, the student is then in control over their m-literacy development and 

success in school. Some instructors have even started using cutting-edge learning strategies with 

technologies that promote individualized technology learning to increase engagement (Heider et 

al., 2009). Many different variables could be explored further to understand the changing 
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understanding of m-literacy in postsecondary. An extension of this study could collaborate with 

instructors to better understand and report the use and benefit of mobile activity integration.  

Once an instructor identifies different mobile strategies that they have used in class, students 

could be surveyed through mobile tasks and asked which strategies they felt was most successful 

for that activity. Thus, by exploring the interconnection between teaching and strategy use with a 

mobile device, m-literacy can continue to be developed.    

Despite the fact that personality traits did not predict the use or success undergraduate 

learners had on the four mobile tasks, it reaffirms that undergraduate learners have prior 

knowledge and confidence when using mobile devices. The finding in this study enables 

instructors and librarians working with undergraduate learners to be more creative and pull out 

their own mobile device to show different strategies on becoming a stronger mobile learner.  

More research needs to be conducted in postsecondary to continue capturing the evolution of 

technology in the classroom and the changing skills and knowledge of m-literacy. The high 

number of mobile devices being used for educational purposes is encouraging, and instructors, 

librarians, curriculum developers, and researchers now have evidence to support the idea that 

undergraduate students can and do use their mobile devices for learning. 
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Appendix A: Definitions 

BFI - Big Five Inventory that is made up of 44-items to identify different personality traits (John 

& Srivastava, 1999). 

BYOD - Bring your own Device 

c-literacy - computer literacy was traditionally defined as the ability to use tools for data and 

code writing (Leahy & Dolan, 2010). 

Cluster Analysis - explores meaningful data by simplification, or relationship identification 

(Everitt et al., 2011).   

Coefficient alpha - an estimated reliability coefficient of the internal consistency of a scale 

(Nunnally & Bernstein, 1994).   

Cognitivism - an approach in psychology that is concerned with decision making, thinking, and 

problem-solving observable behaviour (Lefrancois, 2006).   

Content literacy - the ability to read and write to acquire new content in a specific discipline 

(McKenna & Robinson, 1990). 

Content validity - evaluated by showing how the content of a test samples a specified class of 

situations or subject matter. It is usually assessed in terms of expert opinion (Raykov & 

Marcoulides, 2011). 

d-Learning - learning from a distance (Georgiev, Georgieva & Smrikarov et al., 2004). 

d-Literacy - Digital Literacy has emerged as a new type of skill and knowledge needed to be 

successful when learning with technology (Martin, 2005). 
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Digital Divide - explores the discrepancy between the people that have access to technology and 

those that do not (Park & Burford, 2013).   

DIL - Digital Information Literacy (Jeffrey, Hegarty, Ky, Penman, Coburn & McDonald, 2011). 

DML - Digital Media Literacy (Park & Burford, 2013).   

e-Learning - learning through computing devices by accessing electronic media (Caudill, 2007). 

e-Literacy - the awareness and understanding of evaluative approaches to understand 

information rich environments (Martin, 2005). 

F2F - Face-to-face instruction. 

FRAME - Framework for the Rational Analysis of Mobile Education (Koole & Ally, 2006).   

IL - information literacy is a set of literacies or competencies that an informed citizen needs in 

order to participate in society (Pinto & Sales, 2010).   

Just in Time Learning - provides learners access to information and instruction on demand 

(Duffy & Jonassen, 2013). 

LMS - Learning Management System. 

m-Literacy - Mobile literacy is the skills and knowledge needed to be successful in locating 

information using a mobile device (Caudill, 2007). 

m-Learning - learning through mobile computing devices by accessing electronic media 

(Caudill, 2007). 

Mobile Device - access to remote resources by using mobile or handheld devices (Liaw et al., 

2010).   
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Network Literacy - the ability to navigate systems and to find information that could be 

separated into knowledge and skills (McClure, 1994). 

Overlapping Wave Theory - cognitive development that can be more accurately characterized 

by a pattern of overlapping waves representing different strategy use (Siegler, 1996).  

PDAs - Personal Digital Assistants. 

Personality Traits - are malleable between adolescence and young adulthood (Elkins et al., 

2017). 

POMP - Percent of the Maximum Possible score (Cohen et al., 1999). 

Regression Analysis - to build a regression model that produces the smallest error of prediction 

so inferences can be made about the dependent variable (m-literacy strategy use) (Bowerman et 

al., 2014).   

Reliability- consistency of a research study or test (Creswell, 2009). 

Strategy - the use of an approach to reach a desired goal of information (Hsiao & Oxford, 2002).   

Validity - the degree to which empirical evidence and theory support the test (Creswell, 2009). 

  



 

138 

 

 

Appendix B: Mobile Device Experience Questionnaire 

User ID generated by online survey tool. 

 

In this section, please write or choose the best answer that represents you as a student. 

 

1. Are you 18 years old or older? Y/N 

 

2. How old are you? ___________ 

 

3. Please indicate your gender. ______________ 

 

4. How many semesters have you been studying at university? 

1 

2 

3 

4 

5  

6 

7 and more 

 

5. What was your High School GPA?  

Below 59% 

60%-69% 

70%-79% 

80%-89% 

90%-100% 

 

6. Have you ever taken a course that used a mobile device during class time? 

Yes 

No 

 

7. If yes how many courses were there? 

1 

2 

3 

4 

5 

More than 5 

8. Do you own your own mobile device? 

Yes 

No 
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9. What kind of mobile devices to you own? Please check off all that you own. 

PC tablet (e.g. surface pro) 

Mac tablet (e.g. iPad) 

Android tablet (HTC) 

Mac smartphone (iPhone) 

Android smartphone (HTC) 

e-Reader (Kobo) 

Mobile music (iPod) 

Other (list):_____________ 

 

10. What kind of mobile devices have you used? 

PC tablet (e.g. surface pro) 

Mac tablet (e.g. iPad) 

Android tablet (HTC) 

Mac smartphone (iPhone) 

Android smartphone (HTC) 

e-Reader (Kobo) 

Mobile music (iPod) 

Other (list):_____________ 

 

In this section, please circle the letter that most applies to you.   

 

1. When you were in high school, how often did you use your mobile device during the course 

of one day? 

A) Not at all   B) 1 – 3 times    C) 4– 6 times   D) 7 – 10 times E) >10 times 

 

2. Now, how often do you use your mobile device during the course of one day? 

A) Not at all   B) 1 – 3 times    C) 4– 6 times   D) 7 – 10 times E) >10 times 

 

3.  When you were in high school, how often did you use your mobile device during class time 

throughout the course of one day? 

A) Not at all   B) 1 – 3 times    C) 4– 6 times   D) 7 – 10 times E) >10 times 

 

4.  In your university classes, how often do you use your mobile device throughout the course 

of one day? 

A) Not at all   B) 1 – 3 times    C) 4– 6 times   D) 7 – 10 times E) >10 times 

 

5. When you were in high school, how often do you use your mobile device to go onto social 

networks during the course of one day (e.g. Facebook, MSN, Twitter)? 

A) Not at all   B) 1 – 3 times    C) 4– 6 times   D) 7 – 10 times E) >10 times 
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6.  Now, how many times did you go onto social network using a mobile device during the 

course of one day (e.g. Facebook, MSN, Twitter)? 

A) Not at all   B) 1 – 3 times    C) 4– 6 times   D) 7 – 10 times E) >10 times 

 

7. When you were in high school, during class, how many times did you go onto social 

networking using a mobile device during the course of one day (e.g. Facebook, MSN, 

Twitter)? 

A) Not at all   B) 1 – 3 times    C) 4– 6 times   D) 7 – 10 times E) >10 times 

 

8.  When you are in a University class, how many times did you go onto social networking 

using a mobile device during the course of one day (e.g. Facebook, MSN, Twitter)? 

A) Not at all   B) 1 – 3 times    C) 4– 6 times   D) 7 – 10 times E) >10 times 

 

App Recognition  

In this section, please check all of the Apps you recognize.  

 

The Essentials 

Adobe Reader 

Air Display 

Allrecipes 

Blogsy 

Calculator for iPad Free 

Catalog Spree 

Chrome 

CloudOn 

Comics 

Dropbox 

Evernote 

Facebook 

Fanhattan 

FastZip 

Feedly 

Find My Friends 

Flipboard 

Google Earth 

Hipmunk 

IMDb 

Imo 

Interior Design 

IntoNow 

iTunes U 

Join.me 
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Kindle 

LogMeIn 

Mint 

Newsy 

Paper 

Photo Editor by Aviary 

Pinnacle Studio 

Pinterest 

Pocket 

Skype 

Spotify 

StumbleUpon 

TheScore Mobile 

Titan Downloader 

TripIt 

TuneIn Radio 

TV Guide 

Tweetbot 

Waze 

Weather Channel 

WebMD 

Wolfram Alpha 

Yelp 

YouTube 

ZenView 

 

 

 

 

 

In this section, please check off all the activities you have done with a mobile device: 

__ e-mail 

__ text message 

__ watch a movie 

__ listen to music 

__ search the net 

__ use a map 

__ have the device speak to you 

__ speak into the device 

__ read a magazine 

__ read a book 

__ make a phone call in English 
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__ search the library databases 

__ register for a course 

__ take pictures 

__ post pictures 

__ take a video 

__ post a video 

__ finish an assignment 

__ use a dictionary  

__ use a learning management system like Blackboard 

Other (list):_____________ 
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Appendix C: Personality Traits 

The Big Five Inventory (BFI) 

Here are a number of characteristics that may or may not apply to you. For example, do you 

agree that you are someone who likes to spend time with others? Please write a number next to 

each statement to indicate the extent to which you agree or disagree with that statement.  

1-Disagree strongly, 2- Disagree a little, 3- Neither agree nor disagree, 4-Agree a little, 5-Agree 

Strongly  

I see myself as someone who...  

____1. Is talkative 

____2. Tends to find fault with others  

____3. Does a thorough job  

____4. Is depressed, blue 

____5. Is original, comes up with new ideas 

____6. Is reserved 

____7. Is helpful and unselfish with others  

____8. Can be somewhat careless 

____9. Is relaxed, handles stress well 

____10. Is curious about many different things 

____11. Is full of energy 

____12. Starts quarrels with others 

____13. Is a reliable worker  

____14. Can be tense  

____15. Is ingenious, a deep thinker 
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____16. Generates a lot of enthusiasm  

____17. Has a forgiving nature 

____18. Tends to be disorganized  

____19. Worries a lot  

____20. Has an active imagination 

____21. Tends to be quiet  

____22. Is generally trusting 

____23. Tends to be lazy 

 ____24. Is emotionally stable, not easily upset  

 ____25. Is inventive 

 ____26. Has an assertive personality  

____27. Can be cold and aloof 

 ____28. Perseveres until the task is finished  

____29. Can be moody  

____30. Values artistic, aesthetic experiences  

____31. Is sometimes shy, inhibited  

____32. Is considerate and kind to almost everyone 

 ____33. Does things efficiently 

 ____34. Remains calm in tense situations  

____35. Prefers work that is routine  

____36. Is outgoing, sociable 

 ____37. Is sometimes rude to others  
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____38. Makes plans and follows through with them  

____39. Gets nervous easily 

____40. Likes to reflect, play with ideas  

____41. Has few artistic interests  

____42. Likes to cooperate with others  

____43. Is easily distracted  

____44. Is sophisticated in art, music, or literature  

Scoring: BFI scale scoring (“R” denotes reverse-scored items): 
Extraversion: 1, 6R, 11, 16, 21R, 26, 31R, 36  
Agreeableness: 2R, 7, 12R, 17, 22, 27R, 32, 37R, 42  
Conscientiousness: 3, 8R, 13, 18R, 23R, 28, 33, 38, 43R  
Neuroticism: 4, 9R, 14, 19, 24R, 29, 34R, 39  
Openness: 5, 10, 15, 20, 25, 30, 35R, 40, 41R, 44 
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Appendix D: Mobile Tasks 

The following mobile task sequence are the four different mobile tasks participants were asked to 

complete on their mobile device and answer questions about.  

 

You are now entering the Mobile Task section of this survey.  

Please use your mobile device to complete all activities and answer the question before 

clicking to move to the next activity. 

Click to Start 

Task #1 

 

Using your mobile device, please answer the following questions: 

  What date does the Fall 2016 term start? 

   What strategy did you use to find the answer? 

   Did you find it on the first try? 

   What other strategies did you use to find the answer?  

  Which day of the week does the Fall 2016 term start on? 

   What strategy did you use to find the answer? 

   Did you find it on the first try? 

   What other strategies did you use to find the answer? 

Based on this task, are there any other strategies you would have used on your 

mobile device to answer these questions?   

Click when finished this task to move to the next.   

Task #2 

 

Using your mobile device, please answer the following questions: 

You are taking a class at a different campus and it starts at 9:00 am. Leaving the 

main campus, which bus do you need to catch to make it to class on time on 

April 11, 2016? 

   What is the bus number? 

   What strategy did you use to find the answer? 

   Did you find it on the first try? 
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   What other strategies did you use to find the answer?  

  How did you find the address for the other campus? 

   What strategy did you use to find the answer? 

   Did you find it on the first try? 

   What other strategies did you use to find the answer? 

Based on this task, are there any other strategies you would have used on your 

mobile device to answer these questions?   

Click when finished this task to move to the next.   

Task #3 

 

Using your mobile device, please answer the following questions: 

Find the following article, Psychosocial Factors Predicting First-Year College 

Student Success written by  Krumrei-Mancuso,  Newton, Kim, & Wilcox, 2013. 

Which Journal is the article published in? 

   What strategy did you use to find the answer? 

   Did you find it on the first try? 

   What other strategies did you use to find the answer?  

  What page number does the methods section start on? 

   What strategy did you use to find the answer? 

   Did you find it on the first try? 

   What other strategies did you use to find the answer? 

Based on this task, are there any other strategies you would have used on your 

mobile device to answer these questions?   

Click when finished this task to move to the next.   

Task #4 

 

Using your mobile device, please answer the following questions based on three 

different scenarios: 

1) You have just found out that you won a university award, how would 

you use your mobile device to share this great news? 

  Who did you communicate with? 

http://muse.jhu.edu/results?searchtype=regular&filtered_content=author&search_term=%22Elizabeth%20J.%20Krumrei-Mancuso%22
http://muse.jhu.edu/results?searchtype=regular&filtered_content=author&search_term=%22Fred%20B.%20Newton%22
http://muse.jhu.edu/results?searchtype=regular&filtered_content=author&search_term=%22Eunhee%20Kim%22
http://muse.jhu.edu/results?searchtype=regular&filtered_content=author&search_term=%22Dan%20Wilcox%22
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  How did you contact them? 

                       Did you use a different strategy to communicate with someone 

else? 

  What strategy did you use? 

  Who did you communicate with? 

2) You need to meet with group member about a class project, what 

strategy (app, feature) would you use on your mobile device to plan a 

meeting? 

  What strategy did you use? 

  Who did you communicate with? 

                       Did you use a different strategy to communicate with someone 

else? 

  What strategy did you use? 

  Who did you communicate with? 

3) You received a mark on an assignment from your instructor and would 

like to talk to them about it.  How would you use your mobile device to 

communicate with your instructor? 

  What strategy did you use? 

                        What other strategy could you use? 

Click when finished this task to move to the next.   

 You have now completed all mobile tasks.   

Please provide your e-mail address to be awarded the undergraduate researcher 

pool credit: ______________ 

Thank you for participating in this study please click submit.   

Submit 
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Appendix E: Letter of Information and Consent  

 

Title of Study: Identifying the Relationship Between Personality Traits, Mobile Literacy 

Strategies and Mobile Task Performance of Undergraduate Students 

 

Research Investigators: 

Ewa Wasniewski 

Lab: 5-106 Education North 

11279 - 88 Ave 

Edmonton, AB 

T6G 2G5 

E-mail: ewaw@ualberta.ca 

Phone (780) 492-7273 

 

Dr. Patricia Boechler  

Office: 5-147 Education North 

11279 - 88 Ave 

Edmonton, AB 

T6G 2G5 

E-mail: patricia.boechler@ualberta.ca 

Phone (780) 492-7273 

 

We would like to include you in a research project on personality traits and mobile literacy 

strategies. The purpose of this research is to identify the different mobile literacy strategies 

used by undergraduate students and explore if there is a relationship between the strategies 

used based on different personalities.   

 

We hope that the information we get from doing this study will help us better understand how 

to use mobile devices as a more meaningful learning tool to support strategic learning at 

university.    

 

We will ask you to complete three different sections on an online questionnaire using Google 

Forms as licensed by the University of Alberta. The first two sections will ask you to answer 

questions on a computer. The questions will be about your prior mobile device experience, 

and the Big Five Personality Inventory. For the last section, you will be asked to complete 4 

different mobile tasks on your personal handheld device but submit your answers on the 

computer. The whole session will not take more than 45 minutes. All results will be reported 

anonymously as group results in any research reports/articles or presentations. 

 

There are no known risks to participating in this study. Participation in this study is completely 

voluntary and you have the option to stop your participation at any time or refuse to answer any 



 

150 

 

 

questions that may make you feel uncomfortable. There will not be any penalty for withdrawing 

from the study. You will also be given a signed copy of this consent form. Your name will not 

appear in any reports of this research. All information gathered in this study will be kept 

confidential and is used for research only. Once the study is finished, the data will be kept locked 

up. All collected data from this study will be kept in a locked place by Dr. Patricia Boechler of 

the University of Alberta. Only your e-mails will be collected for the purpose of awarding 

participation marks through the undergraduate researcher pool online registration system. If you 

have any questions or concerns about the system or credits, please contact [Faculty Name] (e-

mail address). The online questionnaire will generate unique participate IDs and no other 

identifying information will be collected. After 5 years, the data from this study will be 

destroyed. Both researchers involved with this project will follow the University of Alberta 

Human Ethics Research Policy 

(https://policiesonline.ualberta.ca/policiesprocedures/policies/human-research-ethics-policy.pdf). 

 

If you have questions about this study, and/or if you want to obtain copies of the results of this 

research upon its completion, please contact Ewa Wasniewski (e-mail:ewawa@ualberta.ca) or 

Dr. Patricia Boechler (email: patricia.boechler@ualberta.ca, office: 5-147 Education 

North). 

 

This project has been approved on ethical grounds by the University Research Ethics Board 

on May 6, 2016.  Any questions regarding your rights as a participant may be addressed to the 

Board at 780-633-3274 or REB@macewan.ca). As well, the Research Ethics Board at the 

University of Alberta has reviewed and approved the plan for this study. For questions 

regarding participant rights and ethical conduct of research, contact the Research Ethics 

Office at (780) 492-2615. This office has no direct involvement with this project. 

 

I have read the Letter of Information, have had the nature of the study explained to me, and I 

agree to participate. All questions have been answered to my satisfaction. 

 

Online participant digital approval.  
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