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PREFACE  

The motivation for this research comes from my interest in exploring innovation in education system 

backed by recent technological advancement while studying in this university. In this context, I found 

myself being enthusiastic about the use of smartphone in the learning activities in the classroom at the 

university level. Following the interest, I had researched on use of smartphone for learning purposes, its 

adaptation into student’s day to day learning activities and impact in their academic performances. I found 

this thesis to be relevant to the m-learning designer, learner, and teachers to understand m-learning need 

and prospects. 

First and foremost, I would like to thank my parents for providing me all the support and environment, I 

needed to complete this degree. A sincere thanks go to my supervisor Marijke Swennen who helped me 

throughout this research with her valuable time and comments. I would like to thank everyone who 

supported me directly and indirectly during the course of thesis writing. 
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SUMMARY   

The purpose of this graduation thesis “the use of smartphone and mobile application in higher 

education: an extended literature review” is to analyze the usability and adoption behavior of the 

smartphone by the university student.  Furthermore, the growing popularity of this device among adult 

students in the university creates an impact on student achievement. This is also explored in the research. 

The thesis is divided into three parts. 

Chapter 1 is introductory and gives an overview of the smartphone being one of the most ubiquitous, 

dynamic and sophisticated trends in communications being immensely popular with the student. The 

chapter is subdivided into 3 parts. 

Part 1 explaining the statement of the problem as learning with the smartphone being so contently, 

adoption problem arises. 

Part 2 lists the research question and research objective which are: 

• How smartphones are used as a learning tool among the students in a classroom at a higher level? 

• How the students at university level adopting the learning process? 

• What kind of effect do students have from using a smartphone for m-learning in their academics? 

Part 3 summarizes the research methodology used. The research is based on secondary data with the 

extended literature review and analysis from more than 80 scientific articles. The literature search is based 

on both the referencing techniques i.e forward reference search and backward reference search. In terms 

of extended literature review, the study focus on the book, literature, and articles and journals related to 

the smartphone, m-learning and its relevance at the classroom, different online search tools like  Google 

Scholar, Elsevier,  Wiley online library, Journal of Educational Technology & Society Conference were used. 

Chapter 2 is the main body to the thesis where the literature review begins. Its again sub-divided into 3 

parts each part resembling discussion on each research questions. 

Part 1  summarizes the evolution of smartphones for learning which started from the 1960s “voting 

machines” to next-generation “clickers” and now to “smartphones” taking overall. Stowell, J. R. (2015) 

research to compare the responses from clicker and smartphones showed smartphones use had the more 

accurate and quick answer than clicker and students and teacher are accepting it more as learning material. 

Similarly, the web 2.0 technology use especially social sites like Facebook and Twitter for education purpose 

was an increasing trend. Most of the research concluded social media was mostly used for communication 

(to stay in touch with friends and family, to share/tag photos, to engage in social activism, volunteering, 

etc). Woodcock et al. (2012) demonstrated students were using their phones more for playing games and 

other leisure activities than for learning Exceptionally, twitter was found to be more interactive learning, 

instant communication, and independent learning approach (Chawinga, W. D., 2017). Similarly, talking 

about the use of smartphone among various faculties there is a significant difference among students’ 

attitude towards mobile-learning and use of different applications and technology in terms of their faculty. 

Chen and Denoyelles (2013) research found that freshmen and sophomores tended to use mobile devices 

in their courses more often than juniors and seniors.  
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Chemistry faculty with the use of 2D bar code instructor for video lecturing and podcast facility within 

smartphone helped students explain the course better. Similarly, students from language faculty also found 

smartphone app an entertaining media with sharing information through chatting and competing. 

Furthermore, students of medical faculty were more likely to use devices in ‘down-time’ than as part of 

their clinical learning. Regardless of the majority of faculties benefiting from the smartphone app, a medical 

student of Monash University predominantly use sources other than apps (e.g., books) to study and 

generally felt that medical apps cannot replace the use of traditional textbooks. Koehler et al. (2012). 

Further, this part also covers about mobile pedagogy as its mobile devices for learning, which is often 

accompanied by learner mobility across diverse contexts and settings, puts a spotlight on learners and 

their experiences, but in so doing it may obscure the vital role played by teachers.  In this regard, Passerini 

and Garnger,( 2000) say while developing m-learning, it is necessary to understand the targeted 

population, first learner characteristics such as self-efficacy, self-directed, and autonomy to perceive a 

benefit and adopt in the behavior. 

Part 2 explains the three tiers model propagated by Liaw (2007) where individual attitude or behavioral 

intention of the students towards adopting the smartphone-based m-learning technology is measured. The 

first step is the motivation that comes from access and experience to use the technology which is then 

guided by social cognition that informs about the social situation, behavior, and interaction. Planned 

behavior perceived through experience and experience help to perceive the benefit of using a smartphone 

for mobile learning essentially improvement in learning. Eventually, the student develops self-efficacy to 

accept the technology and adopt in the behavior. The three tiers model also explains about socio-

technological reality in the absence of which the multi-tasking feature of m-learning may distract the 

students. If mobile learning takes place in this reality and education process develop, it might result in the 

risk of digital exclusion. Finally, peer influence was stated as influencing factors on the early adopters by 

looking at smartphone adoption behavior of college students. Similarly, other influencing factor includes 

self-innovativeness, self-efficacy, the decision maker's attitudes towards a product, financial burden of 

using the product, family influence, and other demographic factors e.g., age and gender (Lee S. Y. 2014). 

Part 3 elaborates the impacts of the transition from paper to digital technology with traditional class-based 

learning being a supplement to mobile-based learning. The use of smartphone app increased time-on-task 

completion rate, overall academic performance and helped communication of information among students 

and teachers. Students were found not only text messaging and calling, but also using mobile learning 

applications such as GPS, camera, voice calls, emails, Google Drive, and so forth, to create, upload, 

download and share academic resources with their friends ( Mtega, Bernard, Msungu, and Sanare, 2012 ). 

However, student obsession, the mobile phone as a distractor, the social media bug and negative 

psychological impact were found to be some of its hazardous factors. 

Chapter 3 is the concluding part of the thesis which explains the multipurpose uses of the smartphone 

among various faculties and their positive adoption behavior. The positive impact of using smartphone 

outweigh negative. However, proper surveillance by the university about their student's smartphone 

activity around the university is important.  
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1. Introduction 

The continuous evolution in mobile technology and the widespread revolution brought by the internet 

have given rise to one of the smartest digital devices of the era called “Smartphone”. Many writers 

have defined smartphones according to their features, function, and purpose. Alfawareh & Jusoh 

(2014) explains about the smartphone as the sophisticated technology which is world-wide and ever-

changing trends in communication. It’s smart because of its purpose and functionalities, potentially 

offering advanced computing abilities and connectivity options which are making life easy by 

incorporating multiple functions in a single screen. Today, smartphones are gaining more popularity 

among young adults not only to use social media but also for working, playing, shopping, solving 

day to day problems, and most importantly, learning. In fact, some students generate knowledge 

by accessing a pool of information from the Internet using their smartphones. Hence, smartphones 

provide more and more applications for an increasingly wider range of usage, they have become an 

integrated part of student’s everyday life (Anshari et. al  2017).  

M-learning and relations with the student 

Mobile technologies are widespread among the students for learning, teaching, accessing and 

exploring knowledge and information. Many people view mobile phones as unlocking the real 

potential of mobile learning referred to as m-learning. According to EI-Hussein & Cronje (2010) 

Mobile learning or “m-learning” commonly refers to any type of learning that takes place with the 

support of easily portable and wireless electronic devices. In one sense, mobile communication 

devices can be transformed into “classrooms on the move” offering information and learning on-

demand via text, multimedia, and interactivities. Regarding the easily portable wireless devices, 

Hairisine (2016) explains m-learning take place with the support of portable devices, such as tablets, 

iPhones, Blackberries, Kindles, and even wearables and portable gaming consoles as an important 

achievement of technology today. 

Smartphone technology, with its pervasive acceptance and powerful functionality, is inevitably 

changing student’s behaviors. To illustrate this, a survey was conducted by CourseSmart in 2011 

which found that university students commonly used their phones for checking email, Facebook 

account, Twitter or other social network sites, for playing games, downloading and to use different 

mobile applications with their continuous web-connectivity features. 

Use of smartphone among students 

Smartphones with its powerful role can be used among students for various purposes. According to 

Kelly (2017), the student Pulse Survey from Top Hat1conducted by Survata polled 520 students 

about digital devices, textbooks, and learning in which he found that 94 percent of students in a 

recent survey said they wanted to use their cell phones in class for academic purposes. The survey 

 
1 Top Hat is the maker of a classroom engagement platform that allows students to use their own devices to participate in discussions and 

access course content. 
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also found that a large number of students, nearly 75%, believed using personal devices in the 

classroom has improved their ability to learn and retain information. 58% of respondents used their 

phones to take pictures of lecture slides, 41% used them to Google answers of in-class questions 

and 39% used them to access a digital textbook. On the other hand, 54% also used cell phones to 

text friends and 52 percent use them to browse social media during class. From the above study, it 

is seen that the use of cell phone or now the smartphone has become the most common device for 

learning purpose. 

To demonstrate how popular mobile phone has become among the students at school Stowell, J. R. 

(2015) in his research found that  64% of students primarily used a mobile device to respond in the 

classroom. Mobile device users most often reported using a smartphone for polling, 95% with the 

remainder using a laptop, tablet, or iPod touch. The most frequently used mobile operating system 

was iOS (43%), followed by Android (19.8%) and Windows (1.8%). 

Regarding the use of smartphone application among college students for assisting the learning, a 

survey by the USA today as cited in Buck, McInnis & Randolph (2013) found that student use 

different mobile applications, for example, StudyBlue Flashcards which is a device used by students 

which assists in memorizing key terms in test preparation. Similarly, Evernote Peek is palliation 

some iPhone users took them as a note-taking cloud service which allows students to organize their 

notes into study materials. Graphing Calculator is like a calculator which assists students majoring 

in a math field. Another one is The School Helper app which is an application which helps in managing 

college schedule, managing academic schedules by tracking grades, homework assignments, notes, 

and exams on the home screen. Here, students could also add widgets to the main screen as 

reminders for assignments that need to get done.  

A similar kind of case is described by Harley et. al (2007) saying that many universities in Europe 

introduced desktop computer applications to support students learning considering that the desktop 

applications provide e-platform to the professors and administrators. The internet platform was 

basically focused on sending text messages, reminders, due dates, meeting times, assignments, 

maintain student profiles and databased and finally access to the e-library2. The users of this early 

system especially students responded with positive feedback on their experience because it provided 

them a sense of belonging.  

Statement of Problem 

There is now potential for utilizing mobile devices for teaching and learning especially as mobile 

devices are very popular with young people and the current generation of students and research 

showing more students are owning them (Brown et al. 2015, 32). 

Litchfield, 2010 (as cited in Yufuxin, 2012) say smartphone popularity rises when Google introduced 

the android system in 2008. The concept of mobile applications came along at the same time when 

 
2 An e-Library or Digital Library (both terms often used interchangeably) can be defined as a collection of digital objects such 
as text, visuals, video, audio, etc. stored as standardized and customized electronic media formats (as opposed to print, micro 
form, or other media), along with means for organizing, storing, and retrieving the contents at existing access points or on own 

devices. 
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the first smartphone was released. Ever since many applications to run on an Android operating 

system are introduced and they are growing very fast. Because of the immense potential of 

smartphone technology, it has been used to promote learning and education. Learning that is more 

backed by interactivity to enrich the content, the ability to create courses tailored to each student's 

progress, preparation for future careers around these technologies.  

M-Learning takes students learning style into account by being designed with optional activities that 

students can choose. These activities help to engage and motivate students which encourages 

success. Applying this to m-learning (mobile learning) also allows the learning to be more flexible 

and convenient for the student. (Dawson et al. 2011, 7.) 

Although, introduction of these devices may open up possibilities, for example being able to get a 

better understanding of course content from multimedia available, some students, particularly older 

students and students who are less familiar with m-learning, find it difficult to adapt to new study 

habits when they are used to learning in more traditional ways. There is also a similar problem where 

teachers are unable to use mobile devices to their full potential in learning if they are not completely 

familiar with capabilities or if they utilize these devices without actually changing their teaching 

methods to accommodate them (Marez et al. 2015, 14). 

It seems that powerful learning opportunity is affected first by access to the smartphone devices 

and the behavioral intention 3 for adopting the smartphone devices in the learning process on the 

background of the transition from paper to digital technology. In this transition where smartphone 

has strong presence researcher Wang, Wu, & Wang (2009) presents a different view that use of 

smartphone for learning will never become an alternative to traditional classroom learning and e-

learning because smartphone though has massive potential in learning it still have some limitations 

when it the context of access and affordability overrules. Use of smartphone for learning could serve 

only as complementary support to traditional learning as well as e-learning. 

Wang, Wu, and Wang (2009)in his research to find the factors that influence one's behavior intention 

to adopt learning process on  smartphones, concluded  student’s expectancy on performance and 

effort on study, the social influence of smartphone and its application to the students, student’s 

perceived playfulness while using mobile, and student’s capacity on self-management of learning, 

as the most significant factors that create enabling environment for m-learning. The researchers 

found out that the student’s perceived benefits from the use of smartphone for m-learning for 

themselves regarded as the most influential aspect of behavioral intention to use a smartphone. In 

general, these behavioral traits belong to performance expectancy. Thus, this study will be also be 

focusing on exploring the perceived benefit of m-learning among the students from a different 

discipline and see how the students are adopting the learning process.  

This study will also be exploring the current trend of development in smartphones for the use at a 

classroom at the university level and explore what affects the use and implication of mobile learning 

among students for learning. 

 
3 Behavioral intention (BI) is defined as a person's perceived likelihood or "subjective probability that he or she will engage in a 

given behavior" (Committee on Communication for Behavior Change in the 21st Century, 2002, p. 31). 
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1.1 Research question and objective 

The aim of this research is to find out how students are currently using their smart devices for 

learning and adopting it on the background of the recent development of m-learning.  

The three main research questions for the topic are as follows: 

1. How smartphones are used as a learning tool among the students in a classroom at a higher 

level? 

2. How the students at university level adopting the learning process? 

3. What kind of effect do students have from using a smartphone for m-learning in their 

academics? 

This study has objectives to identify especially the overall nature of m-learning using a smartphone 

and the recent scenario for improved learning by using it. The objectives are explained below; 

1. To identify the use and implication of the smartphone as a learning tool in a classroom? 

2. To find out kinds of technology or mediums that are commonly used for m-learning by 

students? 

3.  To find out whether the utilization of mobile applications and technology has improved 

learning? 

4. To assess the kinds of benefit, do students have perceived from mobile learning? 

5. To assess how students in college/ university adopting mobile learning? 

6. To find out what effect does it creates to students by the transformation from paper to m-

learning? 

1.3 Research method    

The research is wholly based on secondary data. This is the outcome of a thorough study of many 

articles and library studies. The issues and topics discussed in this research are driven from the 

second study that talks much on the trend of use and implication of mobile learning, smart phone’s 

role and contribution on improving learning among the students and the effect on student’s 

understanding and academic performance 

1.3.1 Study Method: The literature search is based on both the referencing techniques i.e. forward 

reference search and backward reference search. 

 Forward reference searching was used where articles that cite an original article or work after it had 

been published. This type of search focuses on the publications created after an article's publication. 

It helped expand the knowledge on the topics more by locating follow-up studies and also helped 

me identify new findings and developments in smartphone usages.  
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Backward reference searching was also used where the literature search was generated from a list 

of works cited in an article by other authors which gives a snapshot of the thinking & research 

available at the time of publication. This type of referencing gives ideas or theories which have 

influenced a researcher.  

1.3.2 Study area and tools: In-terms of extended literature review, the study focus on the book, 

literature, and articles and journals related to the smartphone, m-learning and its relevance at the 

classroom. Data is primarily based on an extended literature review through library consultation. 

The various online tools used for searching the articles are as follows: 

•    Google Scholar  

•    Elsevier 

•    Wiley online library by the British Educational Research Association 

•    Journal of Educational Technology & Society Conference  

1.3.3 Limitation:  The study is specifically confined at studying the current trend in m-learning 

through extended literature review. Therefore, the study can’t be generalized.  The descriptive 

nature of the data limits our ability to draw any causal conclusions on the relationships found in the 

current study.  

During the search, some online article publisher didn’t allow direct access to which an email request 

was sent for permission. This took a long time and some even didn’t respond. However, with Elsevier, 

downloading via university link was quickly possible.  

Despite the limitations, the study sheds more light on the critical issues of smartphone use in m-

learning at the university level. 
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2.  Literature Review 

It is important to know about the current trend of using a smartphone for mobile learning and to 

understand what kind of impact does it have on adapting the learning process and reflecting on 

academic performance. Therefore, in this section of the thesis existing research and findings will be 

examined to discuss and review some of the key concepts and ideas related to this thesis. 

2.1 Evolution of smartphone and its use with the concept of m- learning  

This area will focus on the evolution of the smartphone, how it took over other technology media 

like clickers and how is its been used by various faculty in the university. Further, it also explores 

the use of Twitter and Facebook from the smartphone as a tool for learning among students and 

their impact. Overall, the periodic development of smartphone and m-learning will be explored and 

discussed.  

2.1.1 Smartphone versus Clickers 

Before the smartphones came into existence, it was the era of “clickers” 4or audio response system. 

There were the instructional technologies that enable teachers to rapidly collect and analyze student 

responses to questions during class. Stowell, J. R. (2015) explains the evolution of technology in 

learning to start with “voting machines” in the late 1960s in some college classrooms to collect and 

display students' responses. After that, the next generation of classroom response systems used 

hand-held devices known as “clickers”. And today's generation of classroom response systems is 

built on the power of mobile devices.  

According to  Christina and Susan (2006), clickers are handheld wireless devices similar in 

appearance to TV remote controls which allows instructors to display multiple-choice questions on 

screen to which students can instantly respond by selecting from a list of letters or numbers on their 

wireless keypads. 

Clickers used to promote active participation, engagement, and discussion among all students, even 

those who might not participate in typical class-wide discussions. Clickers used to be assessment 

tools, providing students with useful and motivational feedback on their own learning, and providing 

instructors with information about student learning that helps them respond to immediate student 

learning needs (Derek, 2019). Clickers increase participation and class discussion as they require 

students to participate actively, allow instructors to test prior knowledge, and also serve as a way 

to introduce new concepts and instantly check for student understanding. Research on classroom 

response systems indicates that when used with active learning techniques such as peer instruction, 

clickers can improve student learning in measurable ways (Crouch and Mazur, 2002). 

 The experiment showed the success of the use of clickers which enabled the instructors to meet the 

stated learning objectives for each class. The student gave positive feedback and demanded more 

 
4 Clickers are an interactive technology that enables instructors to pose questions to students and immediately 
collect and view the responses of the entire class- Carnegie Mellon University 
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questions with the clickers.  The evolution of smartphone technology gradually shifted the use of 

clickers because of its limited facility. 

However, there is very little research done to compare the use and advantage of clickers with mobile 

phones. Stowell, J. R. (2015) did research to compare the responses of students from the psychology 

of Learning and Biological Psychology faculty who used clickers to the responses of those who used 

mobile devices when answering the same multiple-choice questions as a part of the fulfillment of 

course participation requirement. Here, students were expected to use polling devices (clickers or 

mobile devices) to answer conceptual questions. Out of the 86 students who participated in the 

survey, 64% reported primarily using a mobile device to respond in the classroom. Mobile device 

users most often reported using a smartphone for polling, 95% with the remainder using a laptop, 

tablet, or iPod touch. The most frequently used mobile operating system was iOS (43%), followed 

by Android (19.8%) and Windows (1.8%). However, results from Psychology of Learning showed 

that students using a mobile device had significantly fewer correct answers and more missing 

responses than clicker users although there were no significant differences in Biological Psychology. 

This concludes besides exception smartphones are rapidly accepted by students and teacher as 

learning material. 

While exploring the inception of use of smartphone and its application for learning, Wilson & 

McCarthy (2010) in their research with Ryerson University, started a mobile library service in 2008 

where they talked about a modified smartphone friendly site version from their main library website 

which allowed students to look up library hours, workshop schedules, and basic library consultation. 

Another research on students experience and expectancy with mobile library conducted at Ryerson 

University in 2009 concluded that student expressed to use library services mainly for the article 

search,  eBooks material, and library consultation support (Kim. B, 2013). The study at Ryerson by 

Wilson & McCarthy (2010) found that mobile device has its own limitation to provide a large scale 

of library scholarly materials. This shows smartphone application is rapidly used among students but 

the technical barriers still exist. 

2.1.2 Smartphone supported with web 2.0 technology  

 According to ECAR Study of Undergraduate Students and Information Technology (2014) at a time 

when that traditional learning tools i.e textbooks, e-textbooks, and open contents are growing 

increasingly unaffordable, student use to prefer less expensive technologies (early-alert systems 

and other learning analytics, gaming and simulations, mobile devices and web 2.0 technologies5) 

that are increasingly attractive to students from all walks of life.  

The increased interest in mobile devices and their use for teaching and research can be attributed 

to the number of factors including constant expansion of wireless broadband networks, the explosion 

of power and capacity of the next generation of mobile phones. In that regard, Dzvapatsva, Mitrovic, 

 
5 Wikis, blogs, interactive websites and social media are the forms of web 2.0 that have opened new dimension 

to shared and collaborated learning environment.(Milosevic et al. 2015) 
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and Dietrich (2014) argue social media technologies that are growing exponentially are able to 

supplement traditional teaching and learning approaches. A study by Menkhoff et al., 2014 as cited 

by Chawinga, W. D. (2017) showed that tweeting is a more interactive and exciting way of learning 

than the traditional classroom lectures. Among the other benefits, the study found that Twitter 

helped students to be engaged in a discussion with friends and teachers in a free environment 

especially for knowledge sharing a purpose.  

To support the literature of how less expensive and affordable web 2.0 technologies or social media 

supports learning to the students Chawinga, W. D. (2017) on his own research incorporating Twitter 

into two undergraduate courses at Mzuzu University, Malawi reveals the utility of Twitter. An analysis 

of tweets revealed two main purposes which were instant communication and content sharing. He 

found most of the participants agreed or strongly agreed that they benefitted from Twitter through 

interactive learning, instant communication, and independent learning. 85% of students used 

personal phones for their Twitter. Nearly all the students used mobile phones to access Twitter 

because they said its relatively cheaper and easier to access as compared to the computers available 

in the University Library. This shows web 2.0 technology easy accessibility makes it more prevalent 

among students for learning. 

In the context of using web 2.0 technology the question of how smartphone is used inbuilt with 2.0 

technology and application , researcher Grosseck, et al. (2011) & Rosen et al. (2013) describes that 

majority of students spend significant time on Facebook apart from Twitter more for social uses (to 

stay in touch with friends and family, to share / tag photos, to engage in social activism, volunteering 

etc.) and less for academic purposes, even if they take part in discussions about their assignments, 

lectures, study notes or share information about research resources, etc. So, they concluded 

Facebook though being used by students for non-academic purpose can’t be excluded from priority 

lists of a student. 

 Despite having the potential for using an academic purpose, smartphone and web 2.0 technology 

has received more priority by students for personal communications and play games and leisure 

activities.  Researcher Abdullah et al. (2012) reported that university students often use their 

smartphones for personal communication rather than for learning. A recent study was done on 

college students by Tossell et al. (2015) found that smartphone use was perceived as favorable prior 

to study but later revealed students viewed smartphones as detrimental to their educational goals 

in the end. Similarly, Woodcock et al. (2012) demonstrated students were using their phones more 

for playing games and other leisure activities than for learning. Furthermore, White and Mills (2012) 

also found that students were increasingly adopting smartphones with a focus on personal use rather 

than education.  

2.1.3 Use of smartphone in various faculties  

This part will cover the trend in use of smartphone among students of chemistry, physics, and 

language faculty. It will explore different application used in each faculty to facilitate student study 

environment and how students perceive those modern applications. 
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2.1.3.1 Smartphone for chemistry faculty  

Smartphone applications are now already available for chemists to practice their chemistry skills, to 

access tables of chemistry-related data, to sketch small molecules and to rotate large biomolecules 

with the help of augmented reality as said by Williams & Pence (2011). Augmented reality can be 

defined as the combination of digital information with images from the real world. They explain in 

their research that two-dimensional bar code to connect a cell phone for information is most 

commonly used in chemistry experiment and there are various chemistry faculty which are beginning 

to experiment using smartphones.  Abilene Christian University and its chemistry faculty was the 

one who actively used mobile devices because their school-issued iPhones or iPod touches to all 

students. They also mentioned about a doctoral researcher Cynthia Powell, who used podcasts 

designed for smartphones for general chemistry laboratory instruction which helped to expand this 

type of podcast to support courses in biochemistry and general science for preservice teachers.  

Similarly, they mentioned about Lucille Benedict from the University of Southern Maine who made 

students create short instructional videos for common laboratory instruments, and then use 2D 

barcodes to label instruments so that the video instructions can be accessed with a smartphone. 

Libman & Huang (2013) also  talked about increasing number of high-quality inexpensive chemistry-

related apps like  Chemical Mahjong game app, Chemistry Helper app, Chemistry Mobile app, 

PubChem Mobile app used by various universities that transforms the landscape of chemistry 

teaching and learning  of chemical information, exceeding the physical limit of a chemistry handbook 

or encyclopedia . Hence, there is a rapid use of the smartphone and app by chemistry faculty in 

universities around the world. 

2.1.3.2 Smartphone for physics faculty  

Opera & Miron (2014) talked about smartphones being a methodical alternative for students of 

physics. They talked about different app in mechanics experiments which facilitate modern physics 

teaching. In this respect, they talked about an application called Angle Meter, which shows measures 

and displays in real-time the angle value of a slope which will guarantees a good quality of the 

measurements. Similarly, Accelerometer Monitor app, which is displayed both graphically and 

numerically in real-time, the projection value of the acceleration of gravity on the three axes of the 

cartesian coordinate system. The values can be either recorded in a text file and exported through 

Bluetooth, cable data. Finally, they talked about the use of GPS sensor, the Android Speedometer 

application which offers huge functions necessary to determine physical measurements of interest 

for Mechanics experiments like GPS localizing, N-S geographical orientation, average motion speed, 

the maximum speed, the instantaneous speed, which is helpful in modern teaching of physics. 

2.1.3.3 Smartphone for medical faculty  

Boruff & Storie (2014) in their article mentioned about the use of the mobile device in medical 

education at the University of Alberta and smartphone use by a medical student and junior doctors 

in the UK. The study concluded the frequent use of a smartphone as a reference and information 

management tool in clinical practices and medical training among faculty and students.  
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A study on the use of mobile learning technology by final-year undergraduate students at the College 

of Health Sciences, the University of Nairobi by Masika et al (2015) found that most of the students 

owned smart devices, a majority of which run on the Android platform. Nearly all students who 

owned a smart device used for learning. The main educational uses were regular study, revising for 

exams, taking notes or images and accessing research journals. About three-quarters of the students 

with smart devices were using medical mobile applications. These were mainly disease management 

apps, procedure guides, medical dictionaries, laboratory references, drug indexes, and medical 

calculators. The main challenges were lack of a smart device, lack of technical know-how in accessing 

or using apps, lack of internet access, cost of acquiring apps and limited device memory. 

A review article published by Vinay KV et al. (2013), showed that there is widespread usage of 

smartphones in medical usage and mentions about 16 and 5 Medical applications available in Android 

OS and Apple ios respectively. Also, a study conducted by Mohapatra D et al. (2015) at showed that 

smartphones were used for various purposes by medical students viz, note-taking, cloud storage, 

imaging, web browsing, clinical handbooks and textbooks, question banks, medical calculators, 

simulation apps, etc.  

A study on the attitudes and behaviors of medical students on mobile learning by Thomas et al. 

(2018)   concluded the findings that m-learning devices have a positive effect on the students’ 

perceived efficiency of working, while experience of usage not only confirmed pre-existing positive 

opinions about devices but also disputed some expected limitations associated with m-learning 

devices in the clinical workplace. Students were more likely to use devices in ‘down-time’ than as 

part of their clinical learning. As anticipated, both by users and from the literature, universal internet 

access was a major limitation to use the device.  

2.1.3.4 Smartphone for the language class 

In terms of language learning in class, Yurdaguil & Oz (2018) found that mobile technologies are 

used by participants for language learning and language practice. During their study, students were 

found using smartphone technologies for the following activities: use of dictionary; listening 

language learning materials; making topic repetition; listening to music; watching language learning 

videos; watching films; writing practice; practicing collocation; making research; practicing 

vocabulary; reading practice; translation; pronunciation; using language learning applications; and 

chatting with foreign friends. In addition, participants stated that language learning is more 

entertaining when sharing information through chatting and competing. This finding coincides with 

the study of Chen and Denoyelles (2018) which states that students perceived mobile technologies 

as powerful learning aids in terms of easy knowledge sharing and retrieval. Applications and websites 

used for language learning Results showed that students mostly used Turing, Quizlet, TED, Sesli 

Sözlük (an online dictionary website designed in Turkey) and Google Translate. In addition to them, 

Oxford Dictionary, British Council, Memrise and Cambridge Dictionary websites were used most by 

prep-school students. These results can be interpreted as students using their mobile devices to look 

up the meaning of English words most of the time during their exposure to language learning 

(Yurdaguil & Oz 2018).  
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However, the study done by Gustavo et al. (2016) discussed a learning mobile apps in an attempt 

to understand whether Mobile-Assisted Language Learning (MALL) could foster students’ self-

directed learning, by means of a language app: Duolingo.  It is an unobtrusive tracking dashboard 

for schools, teachers where they can monitor student practicing languages students and their 

progress in the Duolingo language curriculum. The research concluded, that even if students are 

formally introduced to an expectedly convenient and motivating app, only a small number of them 

make its use and tutor mentoring was always needed. Further, the study showed that for substantial 

(MALL) usage, a combination of incentives, scaffolding, and curricular integration is needed. 

2.1.3.5  Conclusion 

It can be concluded that there is a significant difference among students’ attitude towards mobile 

learning and the use of different applications and technology in terms of their faculty. The study by 

Yurdagul and Oz (2018) claimed that students from the faculty of education are more prone to use 

of language learning-themed mobile applications than students from the faculty of sciences. On the 

other hand, Al-Emran, Elsherif, and Shaalan(2016) found that there are no significant differences 

among students’ attitude toward mobile learning in terms of their academic majors. In terms of the 

academic year, Chen and Denoyelles found that freshmen and sophomores tended to use mobile 

devices in their courses more often than juniors and seniors.  

The multiuse use of smartphones among various faculty of the university is observed nowadays. 

Different researcher proved smartphone is gaining popularity among students in chemistry, physics, 

medical and language class. Chemistry faculty being sensitive with chemical use is using 2D bar 

code instructor for video lecturing and podcast facility to help students explain the course better and 

students also seem to enjoy using smartphone use in a chemistry lab. Students from language 

faculty have stated that language learning is more entertaining when sharing information through 

chatting and competing. Similarly, students of medical faculty more likely to use devices in ‘down-

time’ than as part of their clinical learning. regardless of the majority using the smartphone app has 

the lowest preference to the medical app for study because they are less likely used it for clinical 

learning. A research done by Koehler et al. (2012) showed that 72% of a medical student of Monash 

University use smartphones medical apps and students without smartphones were prepared to 

obtain one so that they could use medical apps. Only 3% of students indicated that they would not 

consider obtaining medical apps or a smartphone. However, despite the majority of medical students 

generally have positive attitudes towards medical apps, they still have reservations to traditional 

study materials. Most students predominantly use sources other than apps (e.g., books) to study 

and generally felt that medical apps cannot replace the use of traditional textbooks. 

2.1.4 Mobile Learning Pedagogy, its use, and scope   

As a result of the rapid development of mobile technologies and their integration into education, the 

term “mobile learning” emerged. Kukulska and Traxler (2005) conceptualize mobile learning as “it 

is certainly concerned with learner mobility, in the sense that learners should be able to engage in 

educational activities”. In the mobile learning concept, it is clear that mobile learning is concerned 

with learners and learning mobility rather than the mobility of technological devices. Within this 
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scope, mobile learning covers the mobility of learners, mobility of learning, mobility of educators or 

instructors and mobility of technological devices (Al-Emran et al 2016). It is noteworthy that mobile 

learning is not only learning that is based heavily on the use of mobile devices, but also learning 

that is mediated across contexts using portable technologies.  

Mobile pedagogy is the art and science of teaching & learning, is combined with the term “mobile” 

means portable, which refers to learners and learning being mobile, moving between places, linking 

classroom learning with work, home, play, and other spaces and embracing varied cultural contexts, 

communication goals, and people. Mobile pedagogy talks about the use of mobile devices for 

learning, which is often accompanied by learner mobility across diverse contexts and settings, puts 

a spotlight on learners and their experiences, but in so doing it may obscure the vital role played by 

teachers (Schlenker 2013, p.3). 

Furthermore, to shed more light on the components of m-learning El-Hussein & Cronje (2010) 

classified it with some essential factors namely; technological mobility as a flexible nature of installed 

hardware and software in a wireless device via the internet. Similarly, next is the learner’s mobility 

as mobile device cuts the physical limitation of leaners. These two factors have contributed to 

learning’s mobility as learning can happen to learner where-ever mobile devices are available. 

The mobile pedagogy according to Bierede, M. (2015) entails situated learning, where the place 

learners are in itself an important part of the learning experience. Like a classroom or a home may 

not be very interesting places to engage with for learning but ecological sites, historical sites, or 

commerce sites might create more interesting opportunities. Therefore, mobile devices have a huge 

scope and can open up new opportunities for situated learning that may not be possible with laptops 

or other devices. 

2.1.4.1 Mobile pedagogy, content and context 

Unlike the traditional classroom-based learning where the learning happened on the specific time 

and place. In mobile learning, the learning is not depended to any designated time and place. 

Learning through mobile device requires extensive design and pedagogical considerations. The 

traditional teaching & learning pedagogy is not suitable for mobile learning since the main 

assumptions on teaching are in the classroom. The main focuses of the mobile learning pedagogical 

consideration must be directed to the content of the learning materials and the context where the 

learning occurs (Hosseini, 2009). 

As the content of learning materials and context (situated learning) plays a crucial role in learning 

pedagogy Chen as cited in (Schlenker, 2013) elaborates more that mobile learning isn’t bounded to 

any particular time and location rather the learning is happening continuously across various kind of 

contexts. The absolute and continuous environment is appropriate to describe the learning process 

where the learner can use mobile devices to explore from one context to another quite effectively. 

Thus, learning is never ending and across the contexts, as the technology can’t only define learning 

so pedagogical consideration should be made according to the context of the use of m-learning 

whose systematic classification could be used to understand the impact of mobile technologies. To 

shed more light on use scenarios or use context Traxler (2007) categorizes learning into various 
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contexts. For instance, mobile learning is driven by technology, e-learning on portable devices, smart 

classroom learning, situated as well as remote mobile learning and finally mobile training. It means 

contexts refers to what kind of technologies used, devices, locations are preferred, distance and 

capacity considered in the learning process. 

 

The concept of Mobile learning pedagogy values much on how the learning has captured the context 

rather than the design of technology. Learning is much affected by context compare to technology. 

Thus, there is a challenge in higher education because the learning context is more governed by 

mobile concept, though the technology is available in hand in hand. Lonsdale et al., (2004) argue 

that the basics of m-learnings are changing rapidly as learners mobility is high with various latest 

technological resources creating new discussions in learning every time. Adding more illustrations 

on this Russell (2002) described that learning through smartphone is not only limited to a transfer 

of knowledge and information but also the transfer of complex and a vulnerable network of 

technology affecting human relationships. In the learning contexts, professors and teachers no 

longer make control over knowledge and sharing. The learning phenomena shifted from the merely 

listening context to increasingly conversational and dialogue context among teacher and students. 

Therefore, learning pedagogy offers an environment where both the classroom and the instructor 

draws the direction and limitation of the conversion in which mobile technology offers both the 

opportunity to extend the continuous conversation. 

Pedagogy offers us the opportunity to structure and to enrich the language that ties each student to 

the context in which they work. As such, both the classroom and the professor shape the direction 

and the boundaries of conversation and more or less create a virtual university where the learning 

and teaching aren’t only limited to the lectures and classrooms.  

2.1.4.2 Implication or scope of mobile pedagogy 

Talking about the implication and scope of mobile pedagogy Schlenker (2013) viewed that mobile 

pedagogy can potentially harness the "intuitive" communication channels provided by a smartphone 

application and social media to feed and extend the conservation among the students and peers as 

well as with the professors. The context for the conversation is created when the mobile devices also 

capture the content that stimulated the desire to communicate while hosting the new and updated 

applications. As a result, the teaching-learning among students and teacher become a truly social 

activity beyond the classroom where students get an opportunity to harness the intuitive 

communication based on acquired experience, suggestions, and proposals. The writer concludes that 

Mobile learning pedagogy could be instrumental in understanding students’ behavioral intention and 

learnings. 

Researcher Hosseini (2009) indicate that usability and pedagogical factors play an important role in 

m- learning platforms. Mobile pedagogy is a complex process with compare to the counterpart in e-

learning or traditional classroom. Complexity in mobile devices and mobile content required 

extensive pedagogical considerations.  However, the lack of mobile learning pedagogy was not the 

showstopper for universities and educational institutes to utilize this device in the educational 

process. Pedagogy factors are however considered as key factors for learning productivity.   
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It is essential that the content for the learner on mobile devices must be organized and design based 

on the device features.  The traditional pedagogical roles are not necessarily suited for the mobile 

device. The mobile learning pedagogy is premature and requires extensive studies.  There have been 

many initiatives in recent years but not enough to have a pedagogy theory for mobile learning 

(Hosseini, 2009). 

There are different types of learning which stand independently or as a part of mobile learning 

pedagogy. Goh and Kinshuk (2006) have grouped smartphone learning into the following categories 

with examples. According to him, the first one is Games and competition in learning which is the 

mobile phone-based games for improving spelling, reading and mathematics skills. Similarly, 

classroom learning uses smartphones to brainstorm, take quizzes, and vote. Laboratories learning 

is scientific experimentation to enrich the experiences of students by providing a closer look at real 

activities. Field trip learning, for example, is a mobile learning system which is based on learning 

trip developed for bird watching based on a scaffolding concept. Next, is distance learning which is 

an educational service provided to the student at a distant location using the mobile-based devices. 

Informal learning is all about learning in informal setting out of the classroom, for example, using 

m-learning in a museum, park e.t.c.  

After knowing about the types of m-learning it is important to discuss what eventually affects the 

learning among the students. In this regard, Passerini and Garnger,( 2000) say while developing m-

learning, it is necessary to understand the targeted population, first learner characteristics such as 

self-efficacy, self-directed, and autonomy. Spiro Jacobson and Coulson, (1995) defined m-learning 

as multimedia instruction which enables learners to develop compiled cognitive skills, such as 

understand important elements of conceptual complexity; ability to use acquired concepts for 

reasoning and inference and competence to apply conceptual knowledge to novel situations with 

flexibility. According to interaction, when learners increase their interaction with instructors and 

learners, then, in turn, raise their chances of building their own knowledge because much of learning 

inevitably takes place within a social context and the process includes mutual construction of 

understanding (Laiw et al., 2007). Thus, based on fundamental e-learning criteria, there are three 

considerations in designing effective m-learning environments: learners’ self-efficacy, multimedia 

formats, and interactive environments. 

2.2 Smartphone and its adoption in students learning behavior  

While discussing transforming the use of smart-phone into learning, self-efficacy of students to adopt 

the technology is primarily important backed up by multimedia formats and interactive environment. 

Self-efficacy is determined by the individual attitudes of students towards m-learning 

Laiw (2007) in this regard has explained about the three-tier technology model as a multidisciplinary 

approach to survey individual attitudes towards m-learning which integrates multidisciplinary 

perspectives that included motivation, social cognition, planned behavior, and technology 

acceptance model. Individual’s attitudes toward information technology can be divided into three 

determining indicators; the individual characteristics and system quality and behavioral intention. 
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System quality investigates how affective and cognitive components influence individual behavioral 

intentions or individual attitudes. The behavioral intention tier is to understand how the three-tier 

model (motivation, social cognition/ planned behavior and technology acceptance) can predict 

individual behavioral intention to use technology for a particular purpose (Liaw, 2007). 
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Figure 1: A 3-tier model for the behavioral intention on m-learning  

                                                                                                                           

After discussing the use and implication of smartphones m-learning, how learners/ students adopt 

m-learning as behavior would also be an important thing to explore. The three tiers model 

propagated by Liaw (2007) explains the process of individual attitude or behavioral intention of the 

students towards adopting the smartphone-based m-learning technology. The process is first 

followed by the motivation that comes from access and experience to the technology. Motivation 

then is guided by social cognition that informs about the social situation, behavior, and interaction. 

Planned behavior perceived through experience and experience help to perceive the benefit of using 

a smartphone for m-learning essentially improvement in learning. Eventually, the student develops 

self-efficacy to accept the technology and adopt in the behavior.  

Learning through technological aids according to Muslimin et al (2017) demands a process about 

how diffused technology will be used by the adopters to address their needs of ideas, innovation, 

and technologies. Here in this study, it is worthwhile to see how students internalize the concept of 

m-learning by using technology like smartphones for learning purposes and adopt it in their 

behavioral patterns. When there is improved learning realization by students in relation to learning 

behavior then only, we can see the adaptation of technology. The main focus of this section is to 

gather the literature that explains the contributing factor for technological innovation and adaptation. 

Similarly, diffusion of innovation model propagated by Rogers as cited in Uma Narula (2012) explains 

the important stages of re-orientation that create awareness among students; create knowledge and 

interest by drawing the attention on technological innovation and further reinforce adopters to help 

in decision making and adaptations of innovation.  

Technology Acceptance

Self Efficacy Adoption in behavior

Social Cognition/ Planned behavior

Improved Learning Perceived Benefit

Three tiers model 

(individual attitudes/Behavioral Intention towards m-learning)

Motivation
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2.2.1 Foundation for acceptance of technologies in learning 

 In order to understand how people, learn Ertmer & Newby (1993) provides the reference of the 

progression of behaviorism, cognitive science, and constructivism as the foundation in guiding the 

acceptance of technologies in learning and, hence smartphones too. Mobile learning could be 

adopted by the following types of learnings as explained forward. The first kind of learning is 

behaviorism referring to learning with changes in the form or frequency of observable behavior. 

Mobile devices can simplify feedback and reinforcement mechanism together when faculty and 

students are using the devices. Constructivism is learning with creating meaning in a context-aware 

scene from experience which needs high media source and dynamic environments. For instance, 

gaming zones and visualization could be provided through mobile devices for students. Likewise, 

informal or situated learning isn’t limited to the classroom but beyond the classroom for example 

museum, park, etc. And finally, the Collaborative learning entails learning approach involving 

students together to learn to solve a problem or create something. The collaboration among students 

and faculty suggests recording and sharing instantly using mobile devices.  

A thorough study of the above learning approaches seems to be essential for professional designers 

or instructors. These are an important adoption part of m-learning as it helps teachers understand 

which strategy to use for what content, for which student, at what time. To do this we also need 

adaptive learner who is able to function well when situations are unpredictable and task demands 

change. 

2.2.2 Technology/Environment factor m-learning 

In the earlier section, the behavioral/ individualistic foundation for the acceptance of the technology 

was discussed. Here it is equally important to discuss the technological formats and interactive 

environment it can create to support accepting it. 

There are so many mobile applications that support m-learning. For instance, course management 

systems (CMSs) such as Blackboard, Moodle, and Angel are now commonly practiced among formal 

learning institutions. The blackboard system of Hasselt University6 , for instance, is an online 

platform where a professor can post an article assignment and students can get a notification about 

the post from their personal blackboard account and university system sends an email to the 

respective student email which will is directed by students through smartphone and devices. The 

portability of smartphone makes it easy for the student to read the content anytime and anywhere, 

post comment and question, further creating a discussion forum with peers and instructors.  

M-learning environments, an environmental characteristic such as synchronous and asynchronous 

interaction also creates a high-level communicative environment that allows students not only to 

share information but also to determine how to retrieve useful information according to Liaw and 

Huang (2007). Additionally, he also said environmental satisfaction will motivate learner’s better 

participation in the learning processes. Moreover, he adds learning activities in e-learning provide a 

great chance for learners and instructors to share their knowledge and experience. In essence, he 

 
6 https://www.uhasselt.be/en 
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concludes when users feel less self-confident towards information technology, they are less positive 

towards the technology.  

There are some complications with designing activities in mobile learning despite its wide-ranging 

educational solutions. To illustrate complication on designing own content Orr (2010) explains that 

the technological difficulties originated both by hardware and software produces compatibility issues 

among the different smartphones resulting in the need for content readjustments and selection. At 

the same time, the absence of the internet is also a problem as it creates dependency on 

connectivity. It furthermore limits learners and devices’ mobility. 

Similarly, the difficulties related to digital literacy described by Meyers, Erickson & Ruth (2013) New 

technologies and developments in media are transforming the way that individuals, groups, and 

societies communicate, learn, work and govern. This new socio-technical reality requires participants 

to possess not only skills and abilities related to the use of technological tools but also knowledge 

regarding the norms and practices of appropriate usage. The three tiers model also explains about 

socio-technological reality in the absence of which the multi-tasking feature of m-learning may 

distract the students. If mobile learning takes place in this reality and education process develop, it 

might result in the risk of digital exclusion7.  

Hence, mobile learning requires a certain level of technical knowledge that may cause that advanced 

users to have a certain advantage. less advanced users may feel intimidated by this technology and 

stay out or feel isolated. The inequalities according to Ferrer, Belvís, & Pàmies (2011) can be 

significant in the socio-technological reality where some students possess unequal access to the m-

learning devices and internet and also lacks device/ system handling skills. It might create an 

unbalance situation between the upper class and lower-class students. However, in order to reduce 

this digital divide among the students from different classes the right way to select the right 

methodology and technique in the context of mobile learning pedagogy design. 

Based on the previously mentioned characteristics, Elias and Franklin (2011) concluded that the 

mobile learning methodology (content) must consider different technical and methodological 

principles for example Short and direct modules, Communication and visibility, Flexibility and 

simplicity, Accessibility and mistake tolerance, Multimedia use, Action-oriented approach and 

Constantly renewed and updated technology and content.  

2.2.4 Adoption of behavior in mobile learning   

There are various factors that affect the adoption of behavior in mobile learning as said by the 

various researcher. When investigating the factors that impact people’s behavior intention to adopt 

learning with smartphones Wang, Wu, and Wang (2009) considered the performance expectancy, 

effort expectancy, social influence, perceived playfulness and self-management as necessary 

determinants. 

 
7 Digital Exclusion refers to the social division created by unequal distribution of information and 

communication technologies (ICTs) in society. Britannica.com 
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1. Performance expectancy: It refers to users’ perceived benefit of learning with mobile for 

themselves, was the strongest determinant of behavioral intention to use smartphones for learning. 

2.  Effort expectancy: It means the degree of easiness using smartphones for learning as perceived 

by users. 

3.  Social influence: It refers to the extent to which a person thinks other people believe that a 

person should adopt learning with mobile. 

 4. Perceived playfulness: It refers to how much of playfulness a person can get out of using the 

mobile smartphone for learning. 

5. Self-management of learning: It is defined as the extent to which an individual feels he or she 

is self-disciplined and can engage in autonomous learning. 

Similarly, another researcher Milosevic et al. (2015) also defined behavioral intention as is structured 

and shaped by five different components namely: 

1.    Performance expectancy:  It suggests that individuals will find mobile learning is useful due 

to the opportunity that mobile is the device for gaining access to information quickly anytime 

anywhere. 

2.    Effort expectancy: It suggests utilizing the system fully, students should believe that an M-

learning system meets their needs and value. 

3.    Lecturer’s influence: Lecturer’s influence comes from social influence, which is defined as the 

extent to which a person experiences that it is important to use new information technology because 

others believe that he or she should use it (Venkatesh et al., 2003). 

4.    Quality of service: In-terms of reliability and response, content quality and safety, according 

to Rai et al. (2002), which was used as the most adequate for this researching, having in mind that 

it was related to the intended behavior of students. 

5.   Personal innovativeness: It is the personal willingness to accept and use new information 

technology. Here students with a higher degree of personal innovativeness are more likely to develop 

a positive opinion on a smartphone than those with a lower degree (Ahmad & Love, 2013). 

After defining the five components related to intended behaviour Milosevic et al (2015) conducted a 

research at the University of Belgrade to reveal the intended behavior of students during the 

acquisition of m learning which  showed  98.5%  of the students at Technical Faculty, have  more 

than 5 years’ experience in mobile devices using, but only 43.8% use them for learning purpose. 

The reasons for this could be lack of information on mobile learning adoption. So, Milosevic et al 

(2015) concluded m-learning examined in such a way leads to an influence on the improvement of 

the quality of the overall learning process, its application as a motivational technique is attractive to 

the students, and its positive effect to their satisfaction with the educational process. 

What actually are the influencing factors to the early adopters on a smartphone for m-learning. Lee 

S. Y (2014) came to the conclusion after examining the smartphone adaptation in learning behavior 
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that normative influence of peers on an early adopter was the most influencing factor for adaptation 

of smartphone. Along with the peer influence, there were some additional contributing factors 

examined for an instance self-innovativeness, the decision maker's attitudes towards a product, self-

efficacy to use technology, financial liabilities of using product and services, and family influence 

which showed their influence was comparatively less than the peer's influence. The behavior of the 

adoption of smartphone among the students was carried out using random utility theory8. Their 

findings showed that friends, financial burden and other family members are the most important 

influences on the adoption of smartphones among college students. Random utility theory is used 

to evaluate the stimulus-response of the students using a random variable from which a sample is 

taken at each presentation of the stimulus. This idea, which goes back to Gustav Fechner psychology 

by Thurstone (1927), which explains its use as often observed inconsistency in choice experiments, 

where a subject on repeated presentations of one particular subset of alternatives does not always 

select the same alternative. In the similar content Lee S. Y. (2013), the students were requested to 

choose the program on the basis of preference, but it was found that their choice was not consistent 

so the applicability of random utility models provided the much wider option.  

2.3 Effects from using a smartphone for learning in University 

The use of smartphones for educational purposes has increased many folds among society to guide 

students right career paths and achieve their future dreams. The transition from paper to digital-

based learning and to mobile learning is a long way which has both positive and negative impacts. 

This is discussed here.  Those impacts also generate an outcome in students’ performance. 

2.3.1. Adapting Transition from paper-based learning to digital learning 

The immense potential exists to promote the use of mobile technology in education like more 

interactivity to enrich the content, the ability to create courses tailored to each student's progress, 

and the preparation for future careers around these technologies. However, learning is affected by 

the transition from paper to digital technology. A study conducted by Gary Small ( 2009) to show 

how cognitively, reading on-screen and reading on paper does not create the same brain activity, 

showed reading on paper activates areas of language, reading, memory, and vision whereas reading 

on a webpage, the same areas are activated, plus those of decision-making and complex reasoning. 

This concludes reading on the webpage is more useful and this transition from paper to digital is 

rapid. 

Talking about the advantages from the rapid digitalization made possible because of the use of the 

smartphone, Elias, Crescente and Lee (2011) says widespread availability and affordability and 

internet connectivity and Multimedia content delivery and creation options, as well as the continuous 

and situated learning support, has revolutionized the learning in the digital age today.  Furthermore, 

they view this approach decreases in training costs and it is more potentially a rewarding learning 

experience and also helps improving levels of literacy, numeracy, and participation in education 

amongst young adults. The communication and networking features of a mobile phone as part of a 

 
8 Random utility theory is based on the hypothesis that every individual is a rational decision-maker, 

maximizing utility relative to his or her choices. 
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larger learning activity, e.g.: sending media or texts into a central portfolio or exporting audio files 

from a learning platform to your phone is always rewarding. 

Hence, the number of benefits provided by mobile learning is far greater than those offered by the 

traditional way of education in the classroom (Kamarul, Felix, & Ammar, 2014). First of all, one of 

the advantages is related to the information flow rate: a student can have the help of encyclopedia, 

dictionaries, reference books at any time and any place in just a few moments, Mobile devices can 

be used for access to a variety of content, but also for creating their own content which students 

will share later with other students and teachers entirely independently from the classes (Milosevic 

et al. 2015) 

While the new generation of today are familiar with the technologies that are growing faster than 

anything else and also have seamless exposure to the smart devices with wireless internet 

connectivity around them which has made them engaged with social media and blogs, at the same 

time some teachers and professors who are potential knowledge transformers are one step behind 

the technology. Michael Evan (2009) explains this conflicting situation in a way where new 

generations and early adopters are regarded as the digital natives because of their easy adoption 

and use of technology whereas the first generations i.e teachers and parents who are less familiar 

with digital smart technology are referred as a digital stranger or alien.  In the changing context to 

combat the challenge of digital transition and get involved in communication, one must accept it as 

a new powerful learning tool and understand its current and future potential. 

2.3.1.2 Student engagement, collaboration, and mobile learning 

Student engagement can be understood using Cole & Chan, 1994 definition (p. 259) as “the extent 

of students' involvement and active participation in learning activities.” Berman, 2014; Lippmann, 

2013 also said student engagement through active classroom participation through smartphones is 

an important ingredient for learning that has many educational benefits for students. In one study 

by  Hamann, Pollock, & Wilson( 2012) they saw students' overall satisfaction with small groups was 

greater than their satisfaction with full-class or online discussions. These students reported that 

small groups were more likely to “stimulate interest” and help them engage the material. This can 

be linked to our earlier discussion by Berman, 2014; Lippmann, 2013;  and adding a smartphone to 

motivate small groups may create better output in the classroom.  According to O'Connor (2013), 

even teachers can employ different strategies for better student engagement, highly structured 

small groups benefiting from smartphones. 

2.3.2 Improvement in academic performance 

There are many studies carried out on smartphone use in relation to academic performance. Norries, 

Hossain, and Soloway (2011) in their study demonstrated that students’ achievement increases 

significantly when students use mobile learning devices, including smartphones, during learning 

time. This is because their time-on-task completion will increase as they have the device at hand. 

Norries et al. (2011) also found that students were constantly using the smartphone camera to take 

pictures of abstract concepts taught in class so that later they could relate them with the concrete 

ideas.  
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Similarly, Woodcock et al. (2012) reported that respondents in their research believed that 

smartphones had allowed them to improve productivity and eventually their learning performance. 

Kumar (2011) indicated that students were downloading online lectures and reading from e-books 

to improve learning.  Another study conducted by Mtega, Bernard, Msungu, and Sanare (2012), 

shows the respondents in their study do not just use traditional mobile learning applications, such 

as text messages and calls, but they utilize mobile learning applications such as GPS, camera, voice 

calls, emails, Google Drive, and so forth, to create, upload, download and share academic resources 

with their friends. Hong, Chiu, and Hong (2012) in their research conducted with the university 

student of Taiwan that student uses the smartphone to contact by calling and texting to their peers 

and instructors whenever they have difficulty with academic tasks. All the above-mentioned 

researches illustrated that smartphones have created sophisticated avenues for students to learn 

and it is undeniable that more students are spending more time using mobile apps. This is positively 

correlated with the higher rate of smartphone ownership among higher education students (Bowen, 

Kyle, & Mathew, 2012). 

Smartphones within and outside classrooms make it easier for students and teachers to collaborate 

with students on sick leave or who miss college for some reason. It’s a way of communication of 

information within teachers and students also. Srivastava (2005) also declares teachers and 

students would be able to attend the class through their smartphone and keep up their work, as it 

compensates the limited access of internet and data access and has become an integral part of the 

education system in developing countries. 

Ezemenaka (2013) says it is possible for students to enhance and broaden their academic horizon 

by browsing for academic materials and equip themselves better toward preparation for exams 

through their smartphone. 

Jacob and Issac (2008) describe the multiple benefits of the use of the smartphone as a learning 

tool both to the learner and instructor. They explain how the learner can easily access to the 

instructional materials and can interact with the instructor via using mobile devices from any 

location. They also viewed its importance for the instructors too, since they can access services and 

interact with students at the same time. 

Using a longitudinal design, Gulek and Demirtas (2005) provided substantial evidence that using 

technology enhances student learning and educational outcomes. The findings of the study revealed 

that compared to technology users, students using technology showed significantly higher 

achievement (overall GPA) and had high scores on criterion-referenced standardized tests. 

2.3.3 Negative impacts of the use of smartphones in the classroom 

A smartphone can generate huge benefits to the modern-day learning system. However, it has some 

bad implications too. Providing the reference of research conducted at Hack College as explained by 

Alexander (2011) was of the total 57 percent of college students who were using smartphones in 

their daily life over 60% of that number reported that they were obsessed to their mobile phone. 

Students were found too much engaged with their mobile devices that separation with mobile was 

impossible. Among the total students participated in a survey, 75% reported that phones were their 
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sleeping partner and 88% percent reported that they use the phone to text before class. A clear 

distinction of what overruled the smartphone illustrated in this study which revealed that the purpose 

of having smartphone i.e. 97 % of students used for social networking. However, smartphones were 

used by 40% of students for exam preparation. There are various other negative impacts that are 

discussed as follows. 

Technological concerns 

Technological limitation applied to the devices and internet service and connectivity is one of the 

reasons affecting the use of smartphone in the classroom. In Siau, Lim and Shen’s research (as cited 

in Wang, Wu, & Wang., 2009) the researchers have mentioned about the mobile features and 

versions for an example having small screens and multifunction keypads, few computational power, 

short battery life, difficult text input and few computational power, low resolution of display and less 

friendly user interface as the technological limitation for using it in learning. The version and 

operating system that differs in a different brand of mobile phone have a compatibility issue and as 

a result, it doesn’t support mobile learning in smartphone devices and thus makes difficult for 

learning (Masiru et al; 2014). Another researcher Ally & Samaka, (2013) raised the price as a 

problem since mobile devices with better features are rapidly growing with quickly changing features 

and are usually expensive. 

Student obsession  

Obsession is a major side effect of technology especially with students using smartphones. In this 

topic Mehdipour and Zerehkafi (2013) noted obstacles related to mobile learning through 

smartphones, including student obsession with devices during class, sending and/or receiving 

entertainment messages from colleagues, isolation from teachers, lack of attention when the teacher 

is speaking and a decrease in academic achievement. The adoption of this technology in the 

educational process may limit student creativity and innovation. 

The mobile phone as a distractor 

There are some educators who say mobile devices shouldn’t be allowed in class as it is distracting. 

Students may spend time texting, surfing websites or chatting online with their friends, which means 

that they are not paying attention to the teacher (Tindell & Bohlander, 2012). Research done by 

(Chaklader & Bohlander, 2009; Rosen ,2011) shows that test performance is significantly lower for 

the students who are distracted by mobile devices during a lesson, indicating that there is a loss of 

concentration if students are doing class unrelated tasks In addition, Tindell & Bohlander (2012) also 

found while student doing other tasks on the mobile device, possibility is high that the instructor can 

be distracted by a student’s actions which would impact on classroom management. 

The social media bug  

There is no doubt that mobile technology has drastically changed the cultural norms and behavior 

(Gowthami and Vental 2016). Smartphones are used by students to text, co-operate on social 

networking sites, check e-mails, play online games and even watch channels. But this can be a 
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source of distraction with access on the internet as they can misuse during exams through access 

online information to write the answers. 

Mental illness  

Smartphone’s with a camera and video features can increase cyber bullying and hazing. Bhargavi 

et. al (2014) claims these are commonly witnessed among college students in developing and 

developed countries which can lead to mental illness and suicide at the extreme. Also, the high 

frequency of smartphones can have negative effects on mental health among youngsters. 

Negative psychological impact  

According to psychologist Danielle Einstein (2018), there are also some negative psychological 

impacts of using smartphone devices. Mobile phone and smartphone today are commonly used by 

students for communications and chat on social media which happens to avoid more challenging 

face to face conversations. Similarly, the playful use of mobile phone and its entertaining applications 

and messages release dopamine hormone in the brain which creates addiction among adopters. And 

another kind of tendency arises while using mobile is the frequent attention to check the mobile 

phone though it is not necessarily important in the moment.  

Danielle Einstein (2018) has described the relationship between uncertainty and the possibility of 

co-occurring the number of psychological problems. He claimed the excessive use of smartphone 

reduces the adopter’s ability to deal with an uncertain environment which is usually associated with 

students feeling distracted and tense during the tests and examination time. Thus, when the 

students are uncomfortable with uncertainty caused by the smartphone, they are more prone to the 

epidemic of anxiety and depression.   

The negative effect on students’ academic performance 

Jacobsen and Forste (2011) in their study in the USA found a negative connection between the use 

of mobile phone simply for calling and texting with the overall academic performance among the 

university students. Yet in another research by Lepp, Barkley, and Karpinski (2015) reported that 

students who used the cell phone more on a daily basis like for internet use, email, and social 

networking sites such as Facebook, Instagram besides study work were likely to have a lower GPA 

than students who used it less. 

 Facebook is a renowned social media platform commonly used by students in the classroom. Is 

Facebook really distractive for students? What is the significance of Facebook to a students’ academic 

performance? To find answers to these questions, research was conducted by Kirschner & Karpinski 

(2010) where they tend to determine the relationship between academic performance and Facebook 

usage. A sample was taken from a population of 219 university students and they found that 

Facebook users had lower Grade Percentage Averages and they were online most of the time and 

utilized very little time for their studies in comparison with students who did not use Social 

Networking Services (SNS). Only 26% of students reported that SNS impacted positively and helped 

to grow in their lives and 74% said that it had an adverse impact like procrastination, lack of 
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concentration, distraction and poor time management. With these results, we can’t deny the fact 

that at some point, students’ performance is affected when they are using Facebook. This can again 

be supported by another research done by Tayseer, et al. (2014) as he found that there is a 

correlation between the students GPAs and their usage of social networks. These researches and 

studies demonstrate wise, selective and purposeful uses of smartphone technology provides 

empowering learning opportunities and thus enhances the student's career outcome. 

Hence, a number of studies have reported either a negative relationship or no significant relationship 

between technology use and academic performance. Fuchs and Wossmann (2004) surveyed 

students in 31 countries using a very thorough, detailed survey in order to eliminate other probable 

causes of the decrease in academic performance and stated in their results that the “sheer ubiquity 

of information technology is getting in the way of learning”. Similarly, findings from a recent study 

by Sana, Weston, and Cepeda (2013) suggest that technology use in classrooms has a negative 

effect on achievement, as measured by performance on a comprehension test. 

2.4 Future challenges in the use of smartphones for learning  

The future challenge is that powerful learning opportunity will be affected first by access to the 

smartphone devices and the behavioral intention for adopting the smartphone devices in the learning 

process on the background of the transition from paper to digital technology and the equitable access 

to everyone. 

Although, introduction of smartphone may have open up possibilities, for example being able to get 

a better understanding of course content from multimedia available, some students, particularly 

older students and students who are less familiar with m-learning, find it difficult to adapt to new 

study habits when they are used to learning in more traditional ways. There is also a similar problem 

where teachers are unable to use mobile devices to their full potential in learning if they are not 

completely familiar with capabilities or if they utilize these devices without actually changing their 

teaching methods to accommodate them (Marez et al. 2015, p14). 

The difficulties related to digital literacy or digital exclusion as described by Meyers, Erickson & Ruth 

(2013) will be the most challenging. New technologies and developments in media are transforming 

the way that individuals, groups, and societies communicate, learn, work and govern. This new 

socio-technical reality requires participants to possess not only skills and abilities related to the use 

of technological tools but also knowledge regarding the norms and practices of appropriate usage. In 

the absence of socio-technical reality, the teaching and learning could bring distraction to the student 

which results in digital exclusion.  It means although, the introduction of the smartphone may have 

open up possibilities for the students to get a better understanding of course content through digital 

and multimedia tools and medium available. However, some particular students who can’t afford 

increasing expensive devices and access internet connectivity will be deprived of taking the 

advantage. Similarly, particularly older students and students and students who are less familiar 

with m-learning might find it difficult to adapt to new study habits when they are used to learning 

in more traditional ways. Thus, digital technology might create an unequal environment or exclusion 

to which Mobile learning pedagogy developers and academician need to seriously consider while 

designing the course (Marez et al. 2015, p14). 
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Similarly, another challenge is related to the content and context of m-learning introduced with the 

notion of mobile pedagogy. Learning has more to do with content and how we capture context than 

how we design technology. The relation between content and technology is quite contradictory after 

all it is difficult to assume its technology-driven content or content-driven technology that m-learning 

stands for. Though the latest technology is handy, the challenge of context is continuously shifting. 

The context is being affected by a continuous shifting of fundamentals of learning that matter 

whenever we move to different locations, use new learning resources and initiate a new 

conversation. Therefore, the transfer of knowledge and source of education isn’t limited to the 

possession of instructors and teachers. And the learning process has become more discursive, 

interactive and engaging.  In this context, the challenge is how mobile pedagogy uses on the 

background of technological advancement (Lonsdale et al., 2004, Sharples, 2005). 

The future major complexity that will arise with m-learning devices and mobile content is that it will 

demand extensive pedagogical consideration to address the need. Pedagogical factors according to 

Hosseini (2009) are however considered as key factors for learning productivity. Therefore, the 

content for the learner on mobile devices must be organized and design based on the device 

features.  The traditional pedagogical roles are not necessarily suited for the mobile device. The 

mobile learning pedagogy is premature and requires extensive studies on this in the future. 

While making the consideration for future learning pedagogy, Passerini and Garnger,(2000) opined 

that understanding the context of the targeted population, first learner characteristics such as self-

efficacy, self-directed, and autonomy as well as their technological need and competencies will be 

important. Similarly, multimedia formats and interactive environments in designing m-learning 

environments will be effective. 

Organization for Economic Cooperation and Development (OECD) 2015 report on “Education in a 

Glance” notes that in countries where investment in technology for education is high no significant 

improvement in student performance in science, mathematics and reading is shown. Whereas the 

same report said that countries like those in Asia where students spend the least time on the new 

technology also have a sound result. It showed that the smartphones with its widespread expansion, 

having interactive and user-friendly features haven’t reached out to the classroom of many schools 

and universities in Asia and Africa and not adopted and accepted by institutions and students. Hence, 

OECD report,2015  at the end concluded that a reason might be that the technology and applications 

aren’t fully mature enough. 

There are additional other challenges with the use of smartphones in the classroom. Adaptive 

learning according to R. Y. Ting, (2005) will be the challenge for the future as it demands 

comprehensive quality of mobile learning pedagogy that is driven by the development of instructional 

strategies and educational content that is compatible to the learner’s requirement and need. 

Therefore, in order to further enhance the adaptive learning; location of the learner, unlimited text 

display must be in taken into account while developing learning courses and module.  

Many of the researchers talk about different challenges like IT infrastructure, network security, 

negative attitude, etc. but very few talked about lack of awareness among teachers about the 

positive educational value that mobile phones possess. (Businge et al. 2018), provides an example, 



32 
 

about cases in South Africa where students were using their mobile phones to send ‘bullying’ 

messages to other students, cheat on tests using SMS messaging, and access pornographic materials 

and sex chat rooms. Due to these reports teachers’ perceived use of mobile in the classroom as 

wrong and don’t support its use and even ban using it in the classroom. So, it’s a huge challenge for 

teachers as well as students both to properly use smartphones in the classroom. 

Another challenge could be the cost of buying smartphones. As Android and IOS are developing their 

system software rapidly and to keep up with this pace needs a huge cost. N. Y. Asabere (2013) 

explicated this as the biggest problem for developing nations university who are trying to offer 

technology for mobile learning with a tight budget. Due to the high cost of deploying mobile learning 

technologies, most educational institutions in developing nations cannot implement smartphone 

learning. 
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3. Conclusion 
By analyzing the increased interest in mobile devices and their use for learning attributed to the 

number of factors including constant expansion of wireless broadband networks, the explosion of 

power and capacity of the next generation of mobile phones, this thesis has explored the multiuse 

of smartphone and their impact on student learning behavior. The use especially social sites like 

Facebook and Twitter was found to be an increasing trend for student learning after the inception of 

Web 2.0 technologies that supports interactive blogs, wikis, and websites (Milosevic et al. 2015). 

The education center for applied research ECAR ( 2012) survey concluded 67% of a student viewed 

a mobile device as an important tool for academic success and activities among different faculty. 

Different researcher says the smartphone is gaining popularity among students in chemistry, 

physics, medical and language class. However, a research done by  Koehler et al. (2012) showed 

that 72% of a medical student of Monash University use smartphones medical apps and students 

without smartphones were prepared to obtain one so that they could use medical apps but they 

prefer book to the app and think mobile app can never replace the learning through books. The most 

important features of the smartphone are mobility, and the capacity to allow students to learn 

anywhere anytime.  

Despite having the potential for providing a wide range of learning opportunities and educational 

solution by smartphone learning, the challenges and difficulties still remain when it comes to design 

its own learner’s user module. This means the complex technological design is yet problematic to 

the learner to understand and develop skills sets to handle it. This is the difficulties related to ‘digital 

literacy’ described by Meyers, Erickson & Ruth (2013). This new socio-technical reality requires 

participants to possess not only skills and abilities related to the use of technological tools but also 

knowledge regarding the norms and practices of appropriate usage.  Hence, mobile learning requires 

a certain level of technical knowledge that may cause that advanced users to have a certain 

advantage.  

Though the students have the necessary access to smartphone devices its adoption into learning is 

very low. Research at the University of Belgrade by Milosevic et al. (2015) revealed 98.5% of the 

student have more than 5 years’ experience in using mobile devices, but only 43.8% use them for 

learning purpose. The reasons for this was a lack of technical knowledge, skills, and abilities on 

mobile learning adoption. 

 Hence, mobile learning adoption factors are an important part of determining learning behavior in 

students. When learning is adopted it shows some impact or changes in behavior accordingly, the 

impact that smartphone learning adoption will have on students’ performance and day to day life. 

Milosevic et al. (2015)   found that student’s perceived benefits from the use of smartphone for m-

learning for themselves were the most influential aspect of behavioral intention to use a smartphone. 

In general, these behavioral traits belong to performance expectancy.  

 

 M-learning using smartphones provides adaptive learning as well as collaborative learning 

opportunities to the students which in general provides a unique learning experience for students. 

The advanced communication features inbuilt in smartphone to support the mobile learning with 
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creative collaborative environment among the students which help to do the task jointly as well as 

develop creativity, collaborative skills, and communication among the students. It is more interactive 

and more techno-savvy so the students at a higher level were found shifting more to them-learning 

and adapting the technological advances available mainly smartphones.  

Meanwhile, the collaboration between the lecturer and the colleagues has become trendier and more 

interactive so that students were found consulting and combining with the available multiple sources 

of knowledge and resource material. More literature discussed above has indicated that through the 

use of smartphones, students were found to achieve a greater level of direct engagement with the 

proposed content, which in turn improved overall achievement. They indicated that technology was 

highly correlated with student motivation, and also found a significant correlation between 

technology use and academic achievement. 

In another study indicates that the students’ long-term knowledge retention in a technology-

enhanced classroom (Virtual Age) subsequently influenced learning outcomes, and students who use 

technology outperform in engagement and achievement. On the question of whether persistent 

absorption and engagement with mobile technology whether facilitate or hamper their learning 

experiences and academic performance? Regarding this statement, it was found that technology 

affordances and accessibility has contributed to learning environments which means easily retrieving 

and sharing information to instant access and interaction with faculty and peers. it was found that 

students using various technologies mainly smartphones facilitated their learning experiences and 

effectively meet academic challenges. Gulek and Demirtas (2005) explained that using technology 

enhances student learning and educational outcomes. The findings of the study revealed that 

compared to nontechnology users, students using technology showed significantly higher 

achievement (overall GPA) and had high scores on criterion-referenced standardized tests. Similarly, 

Ezemenaka (2013) says, students, enhance and broaden their academic horizon by browsing for 

academic materials and equip themselves better toward preparation for exams through their 

smartphone. Smartphones use wasn’t just limited to text messages and calls, but also for GPS, 

camera, voice calls, emails, Google Drive, and so forth, to create, upload, download and share 

academic resources as concluded by Mtega, Bernard, Msungu, and Sanare (2012). These facts 

showed smartphones higher use in academic purposes with better performances in class. 

While on the contrary, many researchers claim the use of a smartphone to have a negative 

relationship with student performance. Like Jacobsen and Forste (2011) in their research findings 

revealed that students who were more engaged on their mobile phone for calling, texting and gaming 

had low academic results. Yet in another research, Lepp, Barkley, and Karpinski (2015) reported 

that students who used the cell phone more on a daily basis were likely to have a lower GPA than 

students who used it less. Similarly, factors such as technological concerns, student obsession, the 

social media bug, mental illness were some of its negative impacts not to be missed. The use of 

social media was an integral part of learning. But mostly its use was limited to social purpose. 

Facebook users were found to have lower academic results and who were online most of the time 

and utilized very less time for academic purposes. While Chawinga, W. D. (2017) research proved 

Twitter to have benefited through interactive learning, instant communication, and independent 

learning to support students’ performance.  
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Hence, there is immense potential in promoting the use of mobile technology in education like more 

interactivity to enrich the content, the ability to create courses tailored to each student's progress 

and preparation for future careers around these technologies. The smartphones’ positive impact 

outweighs the negative impact and proper guidance and its effective use will make universities’ and 

students’ learning collaboration more effective. The extended works of literature have shown that 

despite limitations, smartphones offer the potential to increase learning that deserves further 

investigation.  

 To address the future challenge, it is important to conduct some attitudinal and descriptive studies 

before developing mobile learning applications in a pre-determined subject area to save time and 

cost. In this regard, learners’ perceptions of the use of mobile devices for educational purposes 

should be inspected as it may shed light on their motives for using mobile technologies. Moreover, 

attitudes towards any kind of educational technology could be used to measure to what extent users 

of such technology (learners and instructors) have ambitions to use specific technology. Towards 

further investigation, an in-depth interview could be done, where we could analyze the gap between 

the researcher’s finding an actual scenario.  An in-depth interview questionnaire sample is attached 

in the appendix for further overview. 

Finally talking about mitigating the challenges with transition from the traditional classroom to digital 

m-learning, We can’t completely separate traditional class-based learning activities with mobile-

based learning because one hasn’t completely shifted to each other rather complimented both kinds 

of learning. Traditional lectures will certainly be supplemented by the concepts of m-learning and 

other technology because the essence of each lecture is the transfer of knowledge and knowledge 

transfer should be facilitated by m-learning (Furio et al. 2014). 
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5. Appendixes 

Interview Questions 

My name is Barsha Ghimire. I am from Hasselt University. I am here to conduct a study on the use 

of smartphone form-learning on the university level. I would like to talk to you about your experience 

of having access and using a smartphone for mobile learning in your university level. Your answers 

are very important for us to find the scenario of smartphone use among students for mobile learning. 

The information you give us will be treated in the strictest confidence and your name will not be 

given to anyone.  You are free not to take part in this study or to stop the interview at any time.  If 

you do not wish to participate in the interview you will not be penalized.  The interview will last 

approximately 30 minutes and will be recorded (unless you are uncomfortable with this then only 

written note will be taken). Are you willing to take part in this study?  

Are you agreed to participate in this study? 

Yes  

No  

 

In-depth Interview Guidelines for students at Hasselt University  

1. Name: 

2. The venue of the interview: 

3. Date of Interview: 

4. Subject Stream: 

5. University level: 

6. Explain your experience of using a mobile phone in your day to day life? 

7. Describe your purposes of using a mobile phone? 

8. Explain if you use your smartphone for any kind of learning? (Blackboard) 

9. Explain the trend of using smartphones for learning at your classroom? 

10. What kinds of programs or applications support your learning and how does it work, 

describe? 

11. What other tools do you use on your mobile device for learning purposes? ( like one note, 

word, google drive) 

12. How often do you use social media in the classroom? What is the main purpose? 

13. Based on your experience, what kind of educational/ learning support and service have you 

received from your University that is smartphone friendly? (Probe) 

14. Share any suggestions or ideas that you have about how mobile devices can be utilized 

more effectively for studying. 

15. How do you perceive m-learning from your smartphone differently from your regular class 

lecture and assignments? 

16. Describe the benefits of using smartphones for learning that you have experienced? 
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17. Share if the use of a smartphone has disturbed your learning activities? 

18. What kind of disadvantages have you perceived because of using m-learning? 

19. How do you compare the regular class lecture and activities with m-learning? 

20. What kind of positive and negative effects have you experienced because of this change? 

21. Describe how easy or difficult in your experience to adopt m-learning in your regular 

learning activities? 

22. How have you perceived the growth of m-learning in the future classroom? (Probe) 

 

 

 

 


