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ABSTRACT 

 

 

Mobile devices with Internet capabilities and applications have dramatically 

increased the convenience of accessing information for community college students. This 

study uses technology acceptance theory as a theoretical framework to examine the 

determinants associated with community college students’ behavioral intention to use of 

mobile learning and mobile library resources.  The acceptance of mobile learning by 

students and educators is critical to the successful implementation of mobile learning 

systems therefore it is important to understand the factors that affect student intentions to 

use mobile learning. This research is based on relevant technology acceptance literature 

and the the Unified Theory of Acceptance and Use of Technology (UTAUT).  

The purpose of this study is to test the determinants of the behavioral intention to 

use mobile learning by community college students and to discover if there exist either 

age or gender differences in the acceptance of mobile learning. The results indicate that 

performance expectancy, social influence, perceived playfulness of learning, and 

voluntariness of use were all significant determinants of behavioral intention to use 

mobile learning. Effort expectancy and self-management were not found to be significant 

predictor variables. This research provides useful information in understanding the 

drivers of acceptance for mobile learning in order to take proactive interventions for 

students that may be less inclined to adopt mobile learning.  
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1. INTRODUCTION 

 

 

This study uses technology acceptance theory as a theoretical framework to 

examine the determinants associated with community college students’ use of mobile 

learning and mobile library resources in a community college setting.  Information 

technology and the Internet have dramatically increased the convenience of accessing 

information for the students and general public. Community colleges have begun to 

experiment with the application of mobile technology. However, there are segments of 

the population who have neither access to nor have accepted recent innovative 

information technology such as mobile learning, mobile access to the Internet, and 

mobile information access (John Horrigan, 2008a; John  Horrigan, 2008b; Jones & Fox, 

2009; Madden, 2008). Wang and Shih (2008) suggest we need to ensure that there are no 

groups underrepresented or without adequate access to information. Marshall (2008) 

further suggests that the digital divide between those with or without innovative 

technology should be further investigated.  

The rapid development of mobile technology and higher education student and 

faculty ownership of mobile devices with Internet access have expanded communication 

methods, opportunities for collaboration, access to traditional learning, and access to 

information resources. Innovations in cell phones and other devices allow students to 

have mobile access to academic email, library staff, podcasts, videos, Internet 

information resources, course documents, and peer collaboration on projects. However, 

mobile learning and mobile technology acceptance research using information 

technology theories such as the Technology Acceptance Model (TAM) or the Unified 

Theory of Acceptance and Use of Technology (UTAUT) is limited (Pendersen & Ling, 

2003). In particular, there is a lack of research using technology acceptance theories on 

whether community college students plan to use or are currently using mobile devices to 

support their learning or to access the resources provided by higher education libraries.  
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Later in chapter 2 and elsewhere technology acceptance theories TAM and 

UTAUT are discussed in detail. Appendix E provides definitions of major terms. This 

study contributes to the existing body of knowledge on technology acceptance theory by 

determining if the UTAUT constructs and the additional constructs voluntariness of use, 

perceived playfulness, and self-management of learning are factors in community college 

students’ intention to use mobile learning. The results from this study indicated that 

together the predictors account for .75 percent of the variance in behavioral intention to 

use mobile learning.  

 

1.1 Context of the Study 

 

Information systems (Davis, Bagozzi, & Warshaw, 1992), library information 

studies researchers and practitioners (J.A. Kim, 2005; Park, Roman, Lee, & Chung, 2009; 

Spacey, Goulding, & Murray, 2004; Starkweather & Wallin, 1999; Totolo, 2007), and 

education researchers (Cetron, 2007; Dasgupta, Granger, & McGarry, 2002; Lin, Chan, 

& Jin, 2004; Williams, 2009) have paid considerable attention to technology acceptance. 

Hendrick and Brown (1984) define technology acceptance as a person’s psychological 

state in regards to their voluntary use of or intention to use a specific technology. 

Venkatesh, et. al., (2003) describe research into technology adoption, acceptance, and use 

as “the most mature research area in contemporary information systems research 

literature” (p. 426). However, technology acceptance research related to mobile 

information technologies using information systems (IS) theory is very limited, and 

researchers such as Wang, Wu, and Wang (2008) suggest that further research is needed 

on the acceptance and use of mobile learning using traditional IS models. Mobile 

technologies provide new methods for accessing and interacting with information and 

broaden the means of communication and collaboration among students and between 

faculty and students. Chapter two discusses mobile learning in higher education in detail. 

The design, development, distribution, implementation, and support of technology 

are expensive investments for institutions such as community colleges.  The only way 

innovative information technology will reach its full potential and support this is if 
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students and faculty accept and value it. There are numerous IS theories and models 

designed to assist in understanding how and why people accept technology and the 

intention to use and actual use of it. For instance, technology acceptance theory has been 

used as a framework to examine library staff attitudes toward the Internet (Spacey, et al., 

2004), acceptance of web-based subscription databases (J.-A. Kim, 2005), acceptance of 

digital libraries in developing countries (Park, et al., 2009), faculty responses to library 

technology (Starkweather & Wallin, 1999), social inclusion of digital libraries in 

academic and clinical settings (Adams, Blandford, & Lunt, 2005), and the role of self-

efficacy in electronic library usage (Aafaqi & Ramayah, 2004).. 

Venkates et. al. (2003) describe technology acceptance research as the most 

mature research area in IS literature. Taylor and Todd (1995b) state that assessing the 

value of information technology to organizations (e.g., colleges, universities, libraries, 

public schools) and understanding the determinants of that value are keys to acceptance, 

integration, and use of the technology. To address this concern, there have been 

numerous theories and models designed to assist in understanding information 

technology acceptance, seeking, exchange, and use. Researchers have used theories like 

the Technology Acceptance Model (TAM), the Theory of Reasoned Action (TRA), The 

Theory of Planned Behavior (TPB), and Diffusion of Innovation to better understand the 

diffusion of innovations, how and why technology is accepted, and the intentions of 

individuals to use and the use of technology (I. Ajzen & Fishbein, 1980; Dillon & Morris, 

1996; Lee, Kozar, & Larsen, 2003; Lucas & Spitler, 1999; Rogers, 1995; Venkatesh, et 

al., 2003).  

The UTAUT technology acceptance theory forms the theoretical foundation for 

this dissertation. The reason for its selection, development of UTAUT, its eight IS 

theoretical influences, key constructs, strengths, and limitations are discussed chapter 2. 

The UTAUT theory helps explain the individual user’s intentions to use an information 

system his or her actual usage behavior (Venkatesh, et al., 2003). The model, first 

proposed by Venkatesh, et.al., (2003),  demonstrates great promise for understanding 

acceptance of information systems. When UTAUT was developed, research had shown 

that models such as TAM could successfully predict the acceptance of an innovation in 

roughly 40% of the cases (S. Taylor & P. A. Todd, 1995b; Venkatesh & Davis, 2000). 
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TAM is considered one of the most robust and notable technology acceptance models. 

First outlined in Davis’s (1986) doctoral dissertation, TAM proposes that perceived 

usefulness and perceived ease of use on the individual level are determining factors for an 

individual’s intention to use a system in the workplace. Chapter 2 discusses TAM in 

detail.  

The UTAUT theory was chosen as the theoretical basis for this dissertation’s 

research into determinants of mobile learning acceptance for the following reasons:  

 UTAUT is an empirically validated model that integrates constructs from eight 

key information technology acceptance models. 

 Researchers see UTUAT to be superior to previous technology acceptance metrics 

(Moran, 2006). It can explain to a higher degree the variance of intention (as 

much as 70% in user behavioral intention to use and actual use) than the other 

eight major theoretical models.  

 Venkatesh, et. al., (2003) validate the questionnaire instrument with performance 

expectancy, effort expectancy, social influence, and facilitating conditions as the 

four core determinants of intention  

 This study adds an explanation for gaps in the use of mobile technology and data 

about the readiness of students to adopt mobile technology in their academic 

setting to the literature on community college student behavioral intention to use 

and actual use of mobile technology. Findings from this research also provide 

faculty, library information studies (LIS) staff, and other academic staff with key 

information to use to design training, marketing strategies, and mobile 

applications learning. These interventions can specifically target users slower to 

accept and use new mobile technology. This can help facilitate successful new 

mobile technology services (Van Biljon, 2006).  
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1.2 Problem Statement 

 

This study focuses primarily on answering the following questions: What factors 

affect community college students’ intention to use mobile devices for learning? How 

applicable is UTAUT and the additional variables, voluntariness of use, perceived 

playfulness and self-management of learning in explaining student behavioral intention to 

use mobile devices for learning?  

The potential impact of mobile devices on higher education, our understanding of 

the issues surrounding the use of mobile technology for providing access to library and 

information resources, and their impact on lifelong learning opportunities are unclear and 

still evolving (Kukulska-Hulme, 2007). Attempts to apply information adoption models 

to explain student use and intention to use audio, video, mobile services, and mobile 

learning have been limited and need further investigation to determine whether these 

models need modification to address mobile technology acceptance (Pendersen & Ling, 

2003). 

Researchers suggest that mobile learning may have unique characteristics that 

traditional technology acceptance models may not fully address and have called for 

further research in this area (Pendersen & Ling, 2003; Wang, Wu, & Wang, 2009). 

Wang, Wu, and Wang (2008) recommend future mobile learning research include usage 

behavior, all UTAUT independent variables, voluntariness of use, perceived playfulness, 

and self-management of learning. A review of the literature provides limited empirical 

research on the use of mobile learning in higher education such as accessing library or 

course-related podcasts using mobile devices (Fernandez, Simo, & Sallan, 2009; 

McKinney, Dyck, & Luber, 2008) using technology acceptance as a theoretical 

framework. More research is needed to determine whether students perceive a benefit to 

using innovative technology such as mobile devices for learning and accessing library 

resources (Spencer & Hughan, 2008). The following section details the specific research 

questions associated with this study. 
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1.3 Research Questions 

 

The following research questions are designed to cumulatively answer the larger 

question: Are the UTAUT constructs and the additional variables, voluntariness of use, 

perceived playfulness and self-management of learning, significant predictors of 

community college students’ behavioral intention to use and actual use of mobile devices 

for learning. Research questions one through three are addressed in the quantitative 

portion and research question four is addressed in the qualitative portion of this study. 

Research Question 1.  Is there a statistically significant difference between males and 

females on the behavioral intention to use mobile learning? 

Research Question 2.  Is there a statistically significant relationship between the 

participants age and their intention to use mobile learning? 

Research Question 3.  Are the following independent variables significant predictors of 

the behavioral intention to use mobile learning: performance expectancy, effort 

expectancy, social influence, voluntariness of use, perceived playfulness, self-

management of learning, and facilitating conditions?  

Research Question 4. What factors do students identify as influencing their use mobile 

learning?  

 

 

1.4 Purpose of the Study 

 

The purpose of this study is to test the determinants of the acceptance and use of 

mobile learning by community college students. The proposed research model is based 

on relevant technology acceptance literature. The UTAUT model as proposed by 

Venkatesh, et. Al. (2003) is the theoretical foundation. However, the UTAUT model may 

not fully address the unique context of mobile information systems (Wang, et al., 2009). 

This study examines pre-existing data results from a North Florida community college 

survey in which UTAUT was extended with the additional constructs of voluntariness of 
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use, perceived playfulness, and self-management of learning. This study seeks to 

determine if the UTAUT and additional constructs are factors in community college 

students’ intention to use and actual use of mobile learning. Chapters 2 and 3 provide 

information on UTAUT, the additional constructs, and their appropriateness for this 

research.  

Quantitative data were drawn from archival data from a survey administered at a 

North Florida community college. The survey consists of demographic questions, the 

UTAUT survey instrument modified to address mobile learning, questions on three 

additional constructs, and questions regarding student use of information technology, 

library, and learning resources. Chapter 3 provides information regarding the survey 

instrument. While the college limited its analysis to percentages, averages, and one open-

ended question, this study analyzes the data in more depth to gain an understanding of the 

significance of the UTAUT constructs, self management of learning, perceived 

playfulness, and voluntariness of use. The analysis of the data is discussed in 1.9 

Research Approach. 

The researcher conducted interviews with twenty students from the same North 

Florida community college to add depth to the survey results. The researcher’s data 

analysis of the archival survey data guided the development of interview questions. The 

archival data analysis reflects the following modifications of UTAUT made to address 

the unique characteristics of mobile technology and the research needs of the community 

college: 

1. The independent variables voluntariness of use, perceived playfulness, and self-

management of learning were added to the four UTAUT constructs: performance 

expectancy, effort expectancy, social influence, and facilitating conditions.  

2. Age, gender, experience, and voluntariness of use were not used as modifiers. The 

modifying effects of these four items are not the focus of the college and were 

beyond the scope of this dissertation.   
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1.5 Significance of the Study 

 

The findings from this research expand the existing body of knowledge by 

determining whether the original UTAUT and additional independent variables 

voluntariness of use, perceived playfulness and self-management of learning are 

significant predictors of the intention to use mobile learning in community college 

undergraduate students. The results of this study found that the proposed omnibus model 

was a significant predictor of behavioral intentions to use mobile learning (R2 =.75). This 

indicates that together the predictors account for a significant amount of variation in 

behavioral intention to use mobile learning. The individual predictors ease of use and 

self-management of learning were not found to be significant predictors of behavioral 

intention. Voluntariness of use was found to be a significant negative predictor of 

behavioral intention. 

Mobile learning in higher education is still in the beginning stages of 

implementation, and the concepts and instructional issues surrounding mobile learning 

are evolving and require further research (Kukulska-Hulme, 2007). Understanding 

student and faculty acceptance and use of mobile, information service, and 

communication technology is essential to the successful delivery of academic, 

organizational, library, and instructional information. Before investing limited funds in 

developing mobile services and content, it is important that an institution be able to 

anticipate and account for the factors that influence students’ technology acceptance. If 

students fail to accept the mobile technology offered to them in the academic setting, they 

will also fail to use the technology to seek and exchange information, thereby wasting the 

organizational funds.  

This study will also benefit community college stakeholders. The information 

gleaned from the results of this study will provide administrators, educators, and 

librarians with knowledge of determinants of student intention to use and actual use of 

mobile devices to access academic content in a community college setting.  

Administrators: This study can assist college administrators and IT support staff with 

information useful for planning implementation of mobile learning services and support. 
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It will also provide information on student perceptions of mobile technology use, actual 

usage, level of expected support, and methods to address student resistance and 

acceptance.  

Educators: This study provides educators with additional knowledge and information on 

general mobile learning. It offers data from both archival survey data and interviews 

conducted by this researcher to explain how students currently use mobile devices. 

Furthermore, it identifies academic-related content that students currently use or would 

like to have access to on mobile devices.  

Librarians: This research provides academic librarians information on mobile learning 

and the types of information students obtain on mobile devices. In addition, it provides 

data identifying library resources students use or would like to access to on mobile 

devices. 

 

1.6 The Survey 

Originally I intended to conduct the survey out of which the quantitative data was 

derived as part of my dissertation. I helped to develop the survey, but after developing 

some of the questions for it, it was not under my control.  I worked at the institution as an 

Instructional Technologist in the Center for Instructional Technology. Prior to the 

semester in which I planned to begin my research, the college deemed it necessary for the 

Center for Teaching Excellence to implement a mobile learning survey to both students 

and faculty.  The Vice President of Academic Affairs and other administrative staff were 

aware of and supported my plan for mobile learning research.  Unfortunately, the 

semester before I was to request IRB approval and begin the quantitative portion of my 

dissertation, the college decided they were not in a position to wait for IRB approval. One 

of my duties as an Instructional Technologist in the Center for Instructional Technology 

included identifying new instructional technology and guidance in its evaluation. The 

Director of the Center for Teaching Excellence asked me to assist her department in 

developing questions for a mobile learning survey for students and faculty. After 

evaluation and discussion, the director supported the incorporation of the UTUAT 

constructs, perceived playfulness, and self-management of learning. It was also decided 
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that voluntariness of use would also be examined as a predictor variable. I served strictly 

as an expert in the area of mobile and instructional technology. The Center for Teaching 

Excellence and a representative from student counseling were in charge of the final 

decisions on the questions and all components of the administration of the survey. 

 

1.7 Limitations   

 

This study has the following limitations that can likely be remedied in future research: 

1. The results and their implications come from a single community college. Results 

may not be generalizable to other community colleges.  

2. Convenience sampling has potential bias and may not be generalizable to other 

colleges. 

3. Responses are limited by the participants’ willingness to honestly self-report and 

ability to reliably recall. 

4. The study was cross-sectional. However, research suggests that user perceptions 

change over time as they gain experience and training (Mathieson, Peacock, & 

Chin, 2001; Venkatesh, et al., 2003 

5. The study is geographically limited to the United States. 

6. The predictors identified in this dissertation may not be found to be predictors in 

other mobile learning research.  This single study should not rule out self-

management of learning and effort expectancy as predictor variables in other 

mobile learning studies.   

 

To improve generalizability and better identify similarities and differences, future 

research should use the same survey instrument and randomly sample community 

colleges throughout the United States.  Further research is needed to determine whether 

or not longitudinal evidence for the validity of this dissertation’s findings exists. For 
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instance, researchers could administer the survey at the beginning and end of the same 

term see how students’ perceptions change over time as they gain experience and 

training. Other limitations are discussed as needed throughout this dissertation.  

 

1.8 Research Approach 

 

Research began by exploring current studies on technology acceptance theory in 

IS and mobile learning in higher education and academic libraries. Review of technology 

acceptance theory focused on the eight theoretical models outlined in UTAUT: Theory of 

Reasoned Action (TRA), Technology Acceptance Model (TAM), Motivational Model 

(MM), Theory of Planned Behavior, (TPB) and Decomposed TPB; Model of PC 

Utilization (MPCU); Innovation Diffusion Theory (IDT); and Social Cognitive Theory 

(SCT).  

Both a quantitative and a qualitative component are used to examine students’ 

behavioral intention to use and actual use of mobile learning. This includes a quantitative, 

descriptive, and comparative research design using cross-sectional survey data. Survey 

data is employed to estimate population characteristics and to explore the significance of 

predictor variables. The quantitative data derives from archival data derived from a 

UTAUT survey administered at a north Florida community college. The survey was 

supplemented with three additional constructs: voluntariness of use, perceived 

playfulness, and self-management of learning.  

Quantitative data analysis used SPSS 15.0 and consisted of two primary stages.  

First, descriptive statistics were calculated on all variables.  Means and standard 

deviations were calculated for variables on a ratio or interval scale.  Frequencies and 

percentages were provided for nominal or ordinal scaled variables. The second stage of 

the quantitative analyses presented inferential statistics used to test the research 

hypotheses. Details on survey data analysis are provided in chapters 4 and 6. Additional 

qualitative data is derived from interviews. Details of interview and interview data 

analysis are discussed in chapters 5 and 6. 
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The survey subjects consist of students at a North Florida community college with 

a full-time enrollment of 10491 students. To obtain a range of responses, freshmen and 

sophomores were selected from courses with a wide variety of academic and career 

disciplines.   

 

1.9 Organization of Dissertation 

 

This dissertation is comprised of the five following chapters. Chapter 1 includes 

the context, problem, research questions, definitions, purpose, significance, limitations, 

and theoretical framework of the study. Chapter 2 presents a literature review and 

background information relevant to this study. The chapter will first present information 

on mobile learning that has influenced this dissertation research. Next, the theoretical 

basis for this research, related definitions, and its relation to mobile learning will be 

discussed. Chapter 3 will discuss the research methodology used for this study. It will 

include the research questions, variables, participants, procedures, instrumentation, and 

statistical analysis. Quantitative findings from the survey are provided in chapter 4. The 

demographic information, testing of research questions, results of data analysis, 

descriptive statistics on all research variables, means, and standard deviations for 

variables on a ratio or interval scale, and frequencies and percents for nominal or ordinal 

scaled variables are presented. Chapter 5 describes qualitative of the interview data.  

Chapter 6 provides a summary of the study and a discussion of the findings and the 

concluding chapter assesses limitations, implications, and gives recommendations for 

future research. These chapters are followed by appendixes. 
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2. LITERATURE REVIEW 

 

Information Systems (IS) researchers have examined determinants of acceptance, 

intention to use, and actual usage of information technology of community college 

students, faculty and staff for several decades. The primary adoption theory applied to 

higher education is the Technology Acceptance Model (TAM). The Universal 

Technology Adoption and Use Theory (UTAUT) has more recently been used in research 

on mobile learning acceptance, effectiveness, and use in the delivery of academic 

information and resources (Tibenderana & Ogao, 2008; Williams, 2009).  Both TAM and 

UTAUT seek to answer questions about technology adoption. This chapter discusses 

TAM and UTAUT and why UTAUT was chosen for the theoretical basis of this 

dissertation.  

Hand held mobile technology such as smart phones expands an individual’s 

ability to access, store, create, and modify information.  While used extensively to 

examine acceptance of computers in education, IS models have only been used to a 

limited extent in mobile learning in higher education research. This dissertation builds 

upon this body of IS research by examining the determinants of mobile learning in 

community college students. This mobile learning research seeks to extend the UTAUT 

for mobile learning with the additional constructs of voluntariness of use, perceived 

playfulness, and self-management of learning. 

Wang, et al., (2009) suggests that IS adoption theory models, such as UTAUT, 

may not fully address the unique context of mobile information systems. In adoption 

theory, the researcher examines the choices an individual makes regarding the acceptance 

or rejection of a given innovation. In some models, adoption is not only the choice to 

accept an innovation but also the extent to which that innovation is used. The results of 

adoption theory are measured in terms of individual behavioral change. These 

determinants can be understood through contextual, cognitive, and affective factors.  

In contrast, diffusion of innovation theory examines factors such as time and 

social pressure. Diffusion theory explains the process of adoption or rejection of 

innovation and examines the acceptance of an innovation by a population across time. 
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This research aims to identify the mobile learning adoption determinants of community 

college students at a single point in time. Thus, adoption theory, rather than diffusion 

theory, is used as the theoretical basis for this study.  

The following literature review begins with the development of mobile learning. 

Potential uses in mobile learning, distinguishing characteristics, and uses in academic 

libraries, barriers, and benefits are discussed. The chapter concludes with a discussion of 

the theoretical basis for this dissertation.  

 

2. 1 Mobile Learning 

2.1.1 Development of Mobile Technology 

 

The two key components making mobile learning possible are 1) advances in both 

mobile digital technology and wireless networks, and 2) technological advances making 

mobile devices more available and affordable to the average person (Caudill, 2007). To 

effectively support mobile learning, mobile technology has to be small, portable, 

accessible, and convenient enough to carry and use frequently.  

While standards were in place to develop and deliver multimedia (e.g. MP3), 

proprietary standards were frequently used to develop content that created for playback 

on particular devices. As such, media could not be easily accessed across multiple 

platforms. However, this gradually changed and content can be accessed across a wide 

variety of platforms (Williams, 2009).  

Information technology that is used in business, work and leisure has become 

more “personalized, user-centered, mobile, networked, ubiquitous, and durable” 

(Motiwalla, 2005, p. 585) through advances in wireless and mobile handheld technology. 

Individuals are now able to access the Internet using their smart phones and other 

handheld devices using WiFi. WiFi refers to a local area network that uses radio signals 

to transmit and receive data over short distances (like in a bookstore) to connect to the 

Internet. Many handheld mobile digital now have their own storage capabilities and 



 15

wireless access to the Internet (Schwabe & Goth, 2005). This has reduced the need for 

portable storage like flash drives and CD’s. Wireless mobile devices use a network 

interface card (NIC) to connect to a network and enable wireless data and voice 

communications (Avraamidou, 2008).  

User preference for mobile devices is leading to increased services for mobile 

information, learning, and knowledge sharing opportunities in libraries and education 

(Hahn, 2008). Recent literature shows the interest in and the use of mobile learning as a 

main trend in education (Kukulska-Hulme, 2007; Naismith, Lonsdale, Vavoula, & 

Sharples, 2004). Research in mobile technology is diverse. Osaka Jogakuin College in 

Japan became the first educational institution to provide mobile learning devices (i.e. 

iPods) to their students to assist in English learning (McCarty, 2005). This success was 

soon followed by the Duke initiative to provide all first year students with iPods 

(Belanger, 2005). While providing students these devices and learning content was 

successful for Duke, research has not determined whether college students will accept 

using mobile devices for communication between instructors and classmates. Students 

considered the lack of control over when and where communication occurred with 

instructors and classmates as a disadvantage. Students expressed a desire to control and 

maintain a boundary between academic and personal life by limiting cell phone 

communication to things like texting (Croop, 2009). 

Mobile technology studies have examined perceptions and attitudes toward 

mobile learning (Ally & Stauffer, 2008; Croop, 2009; Fozdar & Kumar, 2007) as a means 

to support language acquisition (McCarty, 2005), increase student engagement (Stead, 

2005) and access for learning (Aderinoye, et al., 2007), as a tool to extend audio 

discussions (Wei, Chen, & Wang, 2007), and to support instructor-student and student-

student communication (Cavus, Bicen, & Akeil, 2008). However, there is little research 

using technology acceptance theory as a basis to identify determinants for student use and 

usage of handheld mobile devices in academic settings.  
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2.1.2 Extending Distance Learning 

 

Many see mobile technology as a means to extend the reach of distance learning. 

Mobile learning does not always seek to replace classroom learning (Ting, 2005) or 

laptops in distance learning. Laptops address the technical and usability barriers inherent 

in mobile devices discussed later in this chapter. Rather, mobile learning provides 

students with additional and unique learning support, flexibility of access, a broader 

channel of communication, and fewer temporal and spatial limitations (Abernathy, 2001; 

Jacob & Issac, 2007; McConatha, Matt, & Lynch, 2008; Ting, 2005).  

A European study (Stead, 2005) examined mobile learning as a means to 

engagement in learning. Over 20 trials include participants from a diverse range of ages, 

learning contexts, and information needs. The study investigated information for truck 

drivers and their trainers, health and parenting information to inner-city parents, and 

context related learning in hard to reach work places (e.g., construction and cleaning). 

The findings suggest that an approach blending use of mobile technology with traditional 

learning is most effective.  

 

2.1.3 Mobile Learning Characteristics 

 

Chen et al., (2002) identify unique characteristics of mobile technology with 

benefits not provided through other distance learning technology in scaffold-learning. 

The study shows that it is important for providers of mobile academic content and 

information to understand these characteristics. This knowledge can support community 

college librarians, educators, administration, and staff in understanding the following 

reasons why students may wish to add mobile access to academic content.  

First, mobile learning addresses the urgency of individual information acquisition 

and learning needs. Second, the initiative of knowledge acquisition is based on an 

information seeker’s request and the information is obtained immediately. Third, a 

mobile learning setting enables information seeking and learning to occur when and 
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where it best fits individual needs. Fourth, interactivity of the learning process is 

provided through wireless devices. Learners and information seekers are provided 

broader access to experts (e.g., librarians, instructors, etc.) and knowledge than is 

available through other distance learning technology. Fifth, activities are situated 

instructional activities in a way that extends learning and information seeking into 

natural, authentic, and contextual situations of an individual’s personal life (Juniu, 2002; 

Mike  Sharples, Corlett, & Westmancott, 2002). Finally, instructional content (e.g., 

information resources, activities, etc.) is integrated into mobile device use wirelessly.  

In Japan, research has demonstrated that the unique characteristics of mobile 

technology can have a positive effect on knowledge acquisition and increase students’ 

feeling of online community by extending learning to natural settings and mobile access 

to resources. Alvestrand (2002) suggests that no other distance learning tool (e.g., 

discussion board, journal, wiki, virtual chat, etc.) has fostered a greater sense of online 

community than mobile texting. Texting is used in online discussions, file transfer, access 

to academic library support, and more (Kadirire, 2007).  

 

2.2 Barriers and Benefits  

 

Successful implementation of mobile learning initiatives requires understanding 

potential barriers, benefits, and uses for community college students. For instance, a 

community college may find their students report a higher behavioral intention to use and 

actual usage of mobile academic resources due to the time required for commuting, lack 

computer access, or work conflicts.   

 

2.2.1  Barriers 

 

Lack of Acceptance.  Despite widespread teen and adult acceptance of cell 

phones and mobile devices, faculty and support staff acceptance of mobile learning in 

public schools, colleges, universities, and academic libraries is still low  and the 
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determinants of acceptance are not clear (Lawrence, et al., 2008; Naismith, et al., 2004). 

One reason suggested is student unwillingness or disinterest in using mobile devices for 

academic purposes (Croop, 2009; DuVall, et al., 2007; Naismith, et al., 2004). Another 

suggestion is that students demonstrating preference for traditional campus based 

education may resist mobile learning out of fear. This fear may stem from perception that 

mobile learning will reduce classroom interaction or cause miscommunication or 

confusion due to inability to see facial, body, or voice cues from instructors and peers 

(Croop, 2009). 

 

Technology.  Lawrence, et al., (2008) cites that students report the following 

negative issues with mobile technology: limited storage, small screens, limited access to 

online reference material, and slow downloading. Colleges’ learning management 

systems (LMS) such as Blackboard present another technical issue. An LMS may not 

have all of the course content formatted for mobile devices; online storage for courses 

may be limited; or IT administrators may be reluctant to modify the systems to address 

mobile access (Williams, 2009).  

 

Usability.  Some students identify usability barriers like small keyboards as 

barriers to mobile learning (Sharples, et al., 2002; Wentzel, et al., 2005). However, 

technology advancements in virtual keyboards may address this issue (Georgiev, et al., 

2004).  Small screen size can make viewing cumbersome, cause eyestrain, or be difficult 

for vision impaired individuals. In addition, web pages are not always designed for small 

screens (Bryan, 2004; Lawrence, et al., 2008).  

Small keyboards, storage, and memory, and document editing capabilities may 

limit mobile academic activities (Shudong & Higgins, 2005). While some applications 

(e.g., Google Docs) allow mobile document editing, small keyboard and screen size is 

still cumbersome (Shudong & Higgins, 2005). This suggests that student mobile activities 

with limited typing requirements may be ideal for mobile learning.  
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Cost.  Some researchers suggest the personal ownership of mobile devices (e.g., 

smart phones) and the cost of unlimited Internet access or texting as prohibitive for some 

students (Aderinoye, et al., 2007; Croop, 2009; DuVall, et al., 2007; Tsvetozar Georgiev, 

et al., 2004; Savill-Smith & Kent, 2003). Others such as Lawrence, et al., (2008) identify 

both the cost imposed by telecommunications for access and mobile devices to be 

primary cost barriers for students. In contrast, other researchers suggest that cost is not a 

barrier since mobile devices are less expensive than PC’s or laptops (Tsvetozar Georgiev, 

et al., 2004).  

 

Access.  Just as in distance or elearning, students must have equal access to 

technology utilized in a course and one cannot simply assume that all users have mobile 

technology compatible with various content formats. For example, in 2009 two blind 

organizations sued Arizona State University for using Kindle mobile reading devices that 

were not blind accessible (Blumenstein, 2009). Limited availability of broadband 

wireless may also prohibit access to mobile content (Croop, 2009; Lawrence, et al., 

2008). 

 

Course Design.  Access to information when and where an information seeker 

desires is seen as both a benefit and a potential barrier for instructors. For instance, ready 

access to mobile information during class may not be part of the instructor’s agenda 

(Naismith, et al., 2004; M Sharples, 2003). Effective monitoring and evaluation of a 

mobile initiative is necessary for successful implementation (Aderinoye, et al., 2007). 

 

2.2.2 Benefits   

 

Cost.  Some researchers suggest that shrinking data storage solutions cost 

(Williams, 2009) and the low mobile device cost are the key benefits of mobile 

technology when compared to desktop and laptop and laptops (Avraamidou, 2008). 

While mobile technology devices are relatively inexpensive (e.g., less than $300.00), the 
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cost and access to a desktop with Internet connection could be prohibitive for nomadic 

individuals (Aderinoye, et al., 2007) or students with limited incomes.  

 

Persistent Connectivity and Synchronized Content.  Provision of information 

and reference tools, organization and time management tools, learning activities, 

assessments, and grading support learning and teaching with mobile devices. Kim, Mims, 

& Holmes (2006) identify three key benefits to the educational use of mobile technology: 

management of electronic information, real time file sharing, and portable and wireless 

connectivity. For example, with the wireless connectivity, free or inexpensive mobile 

applications, and network processing power, synchronization of data (Avraamidou, 

2008), data storage and access, and data sharing is possible without a PC (Williams, 

2009).  This synchronized and ready access to data, learning content, and reference tools 

can help remove barriers to learning activities and support independent and collaborative 

learning. 

 

Supports Social Inclusion and Community Building.  Supporting social 

inclusion and a sense of community are important issues in our society, education system 

and government. Mobile devices, such as Internet connected phones provide a means for 

supporting social inclusion and access to those with limited access to traditional 

education. Mobile learning also helps overcome the digital divide for learners who do not 

have access to computers but typically own a mobile phone (Aderinoye, et al., 2007; 

Attewell, 2005; John  Horrigan, 2008a; Kadirire, 2007; NESTA FutureLab, 2005). Social 

presence strongly affects learner satisfaction and increased communication can enhance 

social presence. Mobile learning has been implemented to support social presence and 

peer discussions through texting on mobile devices (DuVall, et al., 2007; Kadirire, 2007). 

Content provided to students through texting includes course updates, grade information, 

deadline information, and weekly topic information (DuVall, et al., 2007).   

With mobile devices, feedback, engagement with content, and opportunities for 

building a sense of community is greatly enhanced. Students and faculty can 

communicate and interact at their convenience. However, at this time little is understood 



 21

about the most effective ways mobile technology can best be used for collaborative and 

independent learning.   

 

Supports Personalized, Lifelong and Informal Learning.  The concept of 

lifelong learning suggests that traditional education cannot provide individuals with all of 

the skills, knowledge, and abilities that they will need throughout their lifetimes. 

Learning is contextual, ongoing, and calls for voluntary development of additional skills 

and knowledge throughout one’s life (Bentley, 1998; Fischer, 2000; M.  Sharples, 2000). 

The flexibility and portability of mobile access to information extends learning into 

authentic and contextual situations (Juniu, 2002), and facilitates both contextual lifelong 

learning and knowledge sharing (Aderinoye, et al., 2007; Chen, et al., 2002; Vavoula & 

Sharples, 2002) and personalized activities (Ting, 2005).  

Mobile technology can support contextual and lifelong learning and information 

seeking by providing portable, flexible, and wireless access to research tools, information 

and communication (M.  Sharples, 2000). Building and fostering a sense of community 

among distance learning students is a challenge for instructors. NESTA FutureLab (2005) 

and Attewell (2005) suggest that mobile phones increase possibilities to engage in 

informal learning not tied to a specific physical location like a library, computer lab, or 

classroom. 

Sharples, et al., (2002) studied 219 seven to eleven year old students, evaluating 

use of mobile devices to support children’s contextual learning through capturing images, 

sounds, and notes about the world around them and to utilize information gleaned from 

web-based resources to create a visual knowledge map.  Results suggest that mobile 

learning is strongly mediated by contexts such as time, location, goals, interests, 

motivation, peers, resources, and trajectory (e.g., movement through a botanical garden) 

to a higher degree than in a formal academic setting. 

While mobile devices support lifelong learning, distance learning content up to 

recent times has been designed for the computer screens rather than small mobile devices. 

To fully utilize mobile learning’s potential; more research is needed on learner 

preferences, how students and faculty currently use mobile devices, and how to design 
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instruction for mobile devices. For example, when using mobile devices, do students 

prefer listening to podcasts or reading text? What are effective learning module sizes? 

How do mobile screens e\affect learner interaction with content? 

 

Removal of Temporal and Spatial Limitations.  The primary benefit of mobile 

learning is the removal of temporal and spatial limitations (Kambourakis, Kontoni, & 

Sapounas, 2004). Students and faculty can organize their time more effectively by 

extending access to course related information, communication, and collaboration. 

Continual connectivity to information WIFI mobile devices provides encourages more 

flexible access and engagement in learning and knowledge sharing (Alexander, 2004; 

Kukulska-Hulme, 2007).  Furthermore, this access and engagement can extend into more 

contextual situations for students (Checho, 2007; Motiwalla, 2005; M.  Sharples, 2000). 

Mobile learning provides opportunities for instant gratification by enabling users the 

immediate communication and dissemination of information (e.g. text, email, video, 

discussion boards, etc.), and access to information sources (Motiwalla, 2005).  

 

Convenience of a Personal and Secure Interface.  Mobile devices enable a 

flexible, convenient personalized, secure, and easy to access content interface (Caudill, 

2007; Fozdar & Kumar, 2007; Parsons & Ryu, 2006; Petrova, 2004). Access to public 

computers is often time restrained and due to multiple users using public or college 

computer labs, individuals may not be able to modify computer interfaces to suite their 

personal preferences (e.g., bookmark, install programs, modify email client, etc.). Caudill 

(2007) suggests that mobile learning reduces the time needed to manage resources and 

“ease of access streamlines the learning process for the learner (p. 4)”. Moreover, mobile 

learning provides students with an opportunity to engage with technology inwhich they 

are familiar and to use in their everyday lives. The technology is small, lightweight, and 

utilizes GPS providing access to location independent learning (Tsvetozar Georgiev, et 

al., 2004). 
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2.3 Uses of Mobile Learning  

 

 Attewell (2005), Kadirire (2007), and Wagner (2005) view mobile learning as a 

viable means to provide a variety of academic benefits.  These include access to 

academic and library information, support of interactive and collaborative learning, 

expand student communication, and extend engagement with course content. Wagner 

(2005) suggests that of instructors and the academic institution need exert little effort to 

obtain student acceptance of mobile learning since students are already aware of the 

benefits of mobile devices in their personal lives. 

 Learning Support.  Mobile learning devices can be used to support student 

learning activities in and outside the classroom (Checho, 2007). In a Japanese study on 

SMS use to enhance English vocabulary, students using SMS for vocabulary building 

performed significantly higher than those using paper desktop Internet access (Thornton 

& Houser, 2004). DuVall, et al., (2007) suggests that mobile learning can enhance 

communication and collaboration and foster a sense of community through instant 

messaging. Kadirire (2007) states that texting is a natural medium for asynchronous and 

synchronous peer discussion support. Mobile devices have also been used to provide 

textbook content and ebooks. For example, Pearsons publishers now provide ebooks and 

related content formatted for mobile devices.  

Mobile technology has also been implemented as an academic communication 

tool through email, text, audio, and voice discussion board postings (Wei, et al., 2007). 

Examining student perception of mobile learning, Cavus et al., (2008) suggests that 

students perceive student-instructor and student-student communication to be most useful 

in mobile learning. No statistical differences were identified between course type, gender 

or nationalities. However, fourth year students found mobile learning more beneficial 

than did first year students (Cavus, et al., 2008).  

Fozdar and Kumar (2007) have also suggested that mobile technology can expand 

student support like enrollment services, counseling, etc. Students report utilizing mobile 

technology to communicate with instructors and each other to be an important in mobile 
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learning (Cavus, et al., 2008). Wei, Chen, and Wang (2007) suggest that mobile 

technology can deliver audio posting to web discussion boards. 

In a review of the literature, Naismith, et al., (2004) suggest six mobile learn 

activity categories:  

(1) Behavioral activities such as delivering content, texting, and feedback response by the 

learners to promote in their actions;  

(2) Constructive activities in which learners create knowledge, ideas, or concepts such as 

creating and sharing podcasts or videos with mobile devices;  

(3) Situated learning activities in natural and authentic contexts (M.  Sharples, 2000) such 

as providing art gallery visitors with access to mobile devices and head sets to access 

information on the exhibits.  

(4) Mobile learning also supports collaborative activities fostering social interaction and 

communication like texting, email, posting to discussion boards, and synchronous chat 

(Kadirire, 2007).  

(5) Informal, contextual, lifelong learning activities occurring in an individual’s everyday 

life like mobile applications for language learning, bird call identification, and healthcare 

information (Aderinoye, et al., 2007; Chen, et al., 2002; Sharples, 2000; Vavoula & 

Sharples, 2002); and  

(6) Activities supporting coordination of learning and teaching such as mobile access to 

resources, schedules, assignments, data, and reports.  

 

Uses in Academic Libraries.  There has been a fundamental shift in user 

technology preferences for accessing and sharing information from the Internet, 

television and cell phones (Hahn, 2008). However, while academic libraries provide 

access to information in person and online, integration of mobile digital technology is 

currently not robust and needs to be integrated more fully by libraries (Hahn, 2008). Nyiri 

(2002) suggests that knowledge can be considered information in context and mobile 

devices enable individuals to access context specific information such as library 
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workshops, tutorials, catalog databases, journals, and electronic books. Nyiri goes on to 

say mobile devices can support construction of knowledge and learning.  

Horrigan (2008b) reports cell phones are the technology individuals are most 

unwilling to do without; 39% of adults report the frequency of their Internet use grew as a 

result of their  increased reliance on mobile technology (Horrigan, 2009). This shift has 

the potential to reduce the digital divide by providing access to academic library 

information to those without access to a desktop or laptop (Hahn, 2008). However, Hahn 

stresses the need for librarians to survey patrons to assess their needs and preferences 

before implementing a mobile service initiative. Libraries’ ability to provide content and 

services for mobile devices is contingent on their individual subscription data plans, and 

availability of cross platform open source software for mobile devices.  

 

Instant Messaging.  Meeting the information needs of students without 

restrictions of place and time is within the domain of librarianship. Therefore, academic 

librarians need to examine and evaluate the uses of mobile learning in libraries (Hahn, 

2008). For example, instant messaging is utilized by libraries and access of patrons (e.g., 

Chat with a Librarian) and has the potential for automated text alerts for when a 

requested item is available. The District of Columbia Public Library (2009) addresses the 

use of mobile devices to extend its reach to patrons through an iPhone application that 

can access their OPAC: CityCat. 

Understanding determinants of use can help academic library and other support 

services to allocate funding and identify the type of content that should be available on 

mobile devices.  For instance, students using ebooks said that portability of content was a 

key benefit because it provided them opportunities to read content while riding the bus. 

Students utilized ebooks during these periods in which they may not have otherwise 

carried textbooks due to their size and weight. Disadvantages of using a mobile device 

for reading were the small screen size, inability to take electronic notes or highlight text, 

difficulty viewing large images and graphs, and short battery life (Lam, et al., 2008).  
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2.4 Summary of Mobile Learning 

 

 Information technology use permeates our colleges and personal lives and leads to 

an increased need for schools to address information literacy. The research is not entirely 

clear as to the determinants for acceptance by students and faculty at community 

colleges. While colleges may implement innovative technology services, students and 

faculty make the decisions on whether or not they accept and use the technology. 

Moreover, colleges must understand the technology acceptance process to answer 

questions like: Why does one student or faculty member choose to adopt and use a given 

instructional technology while another resists it? What are the determinants for 

acceptance and use of mobile learning? Technology adoption and diffusion theories such 

as UTAUT can help answer such questions. 

The following sections in the literature review focus on the constructs from each 

model from UTAUT used in this dissertation. These sections also discuss the most recent 

IS theory, TAM3, developed by Venkatesh and Bala (2008). When appropriate, concepts 

and research in these areas are discussed as they relate to determinants of information 

technology acceptance and use. 

 

2.5 Unified Theory of Acceptance and Use of Technology Model (UTAUT) 

 

2.5.1 Brief Definition 

 

The UTAUT theory seeks to explain intentions to use an information system and 

subsequent usage behavior. The theory holds that the key constructs performance 

expectancy, effort expectancy, social influence, and facilitating conditions are direct 

determinants of information system usage intention and usage behavior (Venkatesh et. 

al., 2003). Venkatesh, et al., (2003) suggests that gender, age, experience, and 

voluntariness of use moderate the impact of the four key constructs on usage intention 

and behavior. 
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2.5.2 Development of UTAUT Theory 

 

 

Figure 2.1 UTAUT Model 

 (Venkatesh, 2003) 

 

When UTAUT (Figure 2.1) was first conceptualized, the developers identified a 

need for a more unified theoretical model incorporating the core constructs of intention to 

use and usage of technology from the numerous Information Systems (IS) usage behavior 

models available. 

The UTAUT researchers conducted an empirical study comparing eight 

competing IS models. Using their findings, they proposed a unified model (UTAUT) 

containing four core determinants of IT use behavior and up to four moderators of key 

relationships.  The eight models reviewed and consolidated were: (1) Theory of Reasoned 

Action (TRA), (2) Technology Acceptance Model (TAM), (3) Motivational Model 

(MM), (4) Theory of Planned Behavior (TPB), (5) Combined Technology Acceptance 

Model and Theory of Planned Behavior (C-TAM-TPB), (6) Model of PC Utilization 

(MPCU), (7) Innovation Diffusion Theory (IDT), and (8) Social Cognitive Theory (SCT) 
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(Venkatesh, et al., 2003). The UTAUT constructs and related theories are provided in 

Table B (Appendix A). 

To address limitations of previous research and theories, the researchers focused 

on both voluntary and required usage of organizational technology. Participants were 

from organizations rather than academia. Measurements were taken at the introduction of 

the technology as well as various stages of the participant’s experiences with the 

technology. A questionnaire was created using a seven point Likert scale. All of the 

construct measurements chosen had been previously validated items for use in 

technology and organizational research (Appendix A: Table B). 

 

2.5.3 Dependent and Independent Constructs 

 
The UTAUT dependent constructs are behavioral intention and usage behavior. 

The independent constructs are performance expectancy, effort expectancy, social 

influence, facilitating conditions, gender, age, experience, and voluntariness of use. The 

four key determinates for usage intention and behavior intention to use are performance 

expectancy, effort expectancy, social influence and facilitating conditions. The authors 

propose that the determinants performance expectancy, effort expectancy, social 

influence, and facilitating conditions directly determine the individual’s use and intent to 

use behavior. The constructs gender, age, experience, and, voluntariness of use mediate 

their impact on the individual’s usage intention and behavior (Venkatesh, et al., 2003).  

Performance Expectancy.  Performance expectancy is defined as the extent to 

which a person believes using an information system/technology will assist him/her gain 

benefits from job performance. UTAUT uses three constructs from existing models to 

capture the concept of performance expectancy: perceived usefulness (TAM/TAM2 and 

C-TAM-TAB), extrinsic motivation (MM), job-fit (MPCU), relative advantage (IDT), 

and outcome expectations (SCT). UTAUT suggests that performance expectancy is the 

strongest predictor of an individual’s behavioral intention to use an information 

system/technology and is significant at all points of measurement for mandatory and 

voluntary settings. Guided by previous research, it is also suggested that performance 
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expectancy and behavior intention will be moderated by both gender and age such that 

performance expectancy will have a stronger moderating effect for men (Venkatesh, 

2000). Research also suggests that age has a moderating effect on performance 

expectancy; it will have a stronger effect on younger men than on older men (Morris & 

Venkatesh, 2000). 

Performance Expectancy and Mobile Learning. In the context of mobile 

learning, performance expectancy suggests that individuals will find mobile learning 

useful because it enables them to access information quickly, at a time and place of their 

convenience, and on the device of their choice. However, with limited research in this 

area for community college students, further studies are needed to determine this 

construct’s effect on mobile learning.  

Alawadhi and Morris (2008) find performance expectancy strongly influences 

Kuwaiti students’ intention to use electronic government resources. In contrast, Lin, et 

al., (2004) do not find performance expectancy to be a key determinant of behavioral 

intentions of students’ to use instant messaging on mobile devices. Croop (2009) 

examined student perceptions and attitudes toward mobile learning using an explanatory 

mixed method design in which data was gathered using the UTAUT instrument, focus 

groups, and interviews. One concern expressed by students in the focus group was lack of 

understanding on how they would benefit from access to content on a cell phone or PDA. 

In contrast, performance expectancy was not found to be a key determinant of behavioral 

intentions of students’ usage of instant messaging (Lin, et al., 2004). This suggests that 

further research on this construct is needed to determine the significance of performance 

as a predictor of behavioral intention for mobile learning. 

In a study on the pharmacy students’ acceptance of PDA’s, 80% report accessing 

drug information at least weekly on a PDA. Just under half report using the PDA’s to 

access other school related content each week. Significant factors in intention to use and 

usage were perceived usefulness and perceived ease of use. Intention to use and usage of 

PDAs were strongly correlated with perceived usefulness, attitude towards behavior, and 

compatibility. Results suggest that mobile devices such as PDA’s should be considered 

for learning support (Siracuse & Sowell, 2008). 
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 In a study examining student perceptions of mobile access to course content, the 

majority of students report that they agree or strongly agree that mobile access to course 

content is useful. However, the survey findings suggest that students would prefer to 

mainly access online content using a desktop computer but would still like to use a 

mobile device for supplemental access (Ally & Stauffer, 2008). This suggests a need for 

additional studies on performance and effort expectancy, and perceived usefulness of 

types of academic content and information accessible on mobile devices. 

 

Effort expectancy.  Effort expectancy is the degree of ease an individual 

associates with the use of an information system/technology. UTAUT uses three 

constructs from existing models to capture the concept of effort expectancy. These 

constructs are perceived ease of use (TAM/TAM2), complexity (MPCU) and ease of use 

(IDT) (Venkatesh, 2003). Prior studies suggest that constructs associated with effort 

expectancy will be stronger determinants of an individuals’ behavioral intention for 

women (Venkatesh & Morris, 2000; Venkatesh, Morris & Ackerman, 2000) and older 

workers (Morris & Venkatesh, 2000).  

 

Effort Expectancy and Mobile Learning.  In the context of effort expectancy in 

the use of mobile learning in community colleges, it seems likely that effort expectancy 

will affect behavior most strongly during the initial and early stages of mobile use of 

academic or library content and the effort expectancy will decrease over time as the user 

gains greater experience. Furthermore, the moderating effect of gender on effort 

expectancy will be strongest in women than in men. In a study on the adoption rates of 

mobile services, Carlsson, et al., (2006) found effort had a direct and positive effect on 

individuals intention to use mobile services and devices. Wang and Shih (2008) found 

effort expectancy to have a significant effect on an individual’s intention to use 

information kiosks.  

 

Social influence.  Social influence is the extent to which users perceive that 

others important to them believe that the users should use a new information system. 
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UTAUT uses three constructs from existing models to capture the concept of social 

influence: subjective norm (TRA, TAM2, TPB and C-TAM-TPB), social factors 

(MPCU) and image (IDT) (Venkatesh, 2003). Research suggests that social influence in a 

mandatory context is an important determinant in user acceptance of information 

systems/technology (Davis, 1989; Venkatesh, 2003). It also suggests that this may be due 

to mandatory compliance in behavior acceptance, which causes social influence to affect 

intention. However, other research (Venkatesh, 2003) indicates that social influence is 

strongest during initial stages of technology use and decreases over time. Furthermore, 

UTAUT seems to show that the effect of social influence on behavior increases with age 

(Morris, 2000).  

 

Social Influence and Mobile Learning.  In the context of mobile learning, this 

construct suggests that social influence (e.g. teachers, parents, peers, etc.) will strongly 

effect younger students’ intention to accept and use mobile devices for academic 

purposes. It also suggests that social influence on behavior intent will be more significant 

during the initial and early stages of mobile learning and will decrease over time as the 

user gains greater experience. In addition, social influence will be moderated by both age 

and gender such that it will be strongest in women using mobile devices than in men and 

will increase with age. 

Alawadhi and Morris (2008) use UTAUT to examine acceptance of egoverment 

services. Findings show that peer influence for students is more significant in situations 

where they have limited experience with an information system (e.g. mobile devices). 

The researchers highlight the importance of ensuring positive experiences with an 

information system since users may be influenced by their peers or those considered 

important to them.  

 

Facilitating Conditions.  Facilitating conditions is defined as the “degree in 

which an individual believes that an organizational and technical infrastructure exists to 

support use of the system” (Venkatesh, et al., 2003, p. 453). UTAUT uses three 

constructs from existing models to capture the concept of facilitating conditions. These 
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constructs are perceived ease of use (TAM/TAM2), complexity (MPCU) and ease of use 

(IDT) (Venkatesh, 2003).  

Facilitating conditions is an important predictor when performance and effort 

expectancy are not present. However, research indicates that facilitating conditions, as a 

predictor of intention to use technology, is minimal when the constructs performance and 

effort expectancy are both present. In contrast, facilitating conditions has been found to 

be a direct predictor of actual usage of technology (Venkatesh, et al., 2003). Prior studies 

suggest that age and experience will be moderating factors on facilitating conditions such 

that effect on usage will increase with the experience and age of the users (Morris, 2000). 

Research suggests that providing resources, training, and information to users has a 

significant effect on satisfaction, usage, and behavioral intentions to use information 

technology.  

 

Facilitating Conditions and Mobile Learning.  Without training and support for 

mobile learning, lack of technology skills may be a potential barrier. This has been shown 

to be a barrier for museum patrons. In a study on the use of Pocket PCs to deliver 

museum tours, 70% of visitors self-reported spending longer in a tour of the exhibit.  

However, 45% found the technology difficult to use, particularly the older visitors 

(Proctor & Burton, 2003).  After a review of the literature, Naismith (2004) identifies 

student and staff training for mobile learning an important component for the effective 

mobile device use. Wang and Shih (2008) find that facilitating conditions has a 

significantly positive effect on an individual’s use of an information kiosk. Concannon, 

Flynn, and Compbell (2005) also emphasize the importance of providing students with 

guidance and technical support to facilitate engagement with learning technologies.  

 

2.5.3 Strengths 

 
UTUAT’s key advantage is that it demonstrates superior factor strength. It can 

explain up to 70% of variance of intention (Venkatesh, et al., 2003) . Thus, many observe 
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its superiority over previous metrics (Moran, 2006; Venkatesh, et al., 2003). Research 

shows that previous technology acceptance models (e.g. TAM) can only successfully 

predict the acceptance of an innovation in roughly 30% (Meister & Compeau, 2002) to  

40% of cases (S. Taylor & P. A. Todd, 1995b; Venkatesh & Davis, 2000). Unlike TAM, 

UTAUT addresses voluntariness of use and facilitating factors. Moreover, UTAUT has 

the advantage of including a distinction between mediating and determining factors.  

 

2.5.4 Limitations 

 
UTAUT is a relatively new theoretical framework and needs additional research 

to replicate findings, validate its measures, and validate its robustness (Straub, 2009). 

Likewise, while UTAUT has been validated in subsequent IS research, there are still 

areas open for further research to address technology that may fall within the 30% 

unexplained acceptance (Baron, Patterson, & Harris, 2006), and account for invariance of 

the UTAUT scales across different cultures, subpopulations and self-management of 

learning (Pu Li & Kishore, 2006; Venkatesh & Morris, 2000; Venkatesh, Morris, & 

Ackerman, 2000; Venkatesh, et al., 2003). Furthermore, it does not include individual 

factors like perceived playfulness and self-motivation that may help explain information 

system acceptance and use of mobile devices. 

 

2.6 Self-Management of Learning 

 

Self-Management of learning is examined as a determinate in this study. 

Successful learning is derived from learner control of the learning activity, exploration 

and experimenting, asking questions, and engaging in collaborative argumentation 

(Ravenscroft, 2000; Sharples, 2003). Classroom learning environments help guide 

student learning. When students move beyond this support base, the literature suggests 

that self-management of learning is important to their success. Self-management of 

learning refers to the degree to which an individual perceives self-discipline and is able to 
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engage in autonomous learning. Successful self-management of learning results from an 

individual’s development of competence and skill in learning how to learn (Sharples, 

2003). This ability is of particular importance in distance learning and flexible, resource 

based learning (Peter J. Smith, 2005; P. J. Smith, Murphy, & Mahoney, 2003). For 

example, when working with undergraduate students, Wang and Newlin (2000) suggest 

that success in a distance learning classroom is predicted by their intellectual curiosity 

and internal locus of control. Smith (2000) concludes that the skill of self-directed 

learning is necessary for effective engagement with flexible delivery and resource-based 

learning.  

In the context of mobile learning, students must manage their own learning 

because they are separated from faculty, peers, and the institutional support. This 

autonomy entails an increased need for skills in critical thought, identify learning needs, 

and locating and evaluating resources (Liu, Han, & Li, 2010; McVay, 2000; Y.S. Wang, 

Wu, & Wang, 2009). In a study using UTAUT as its theoretical basis, Wang, et al., 

(2009) found that self-management of learning is a significant determinant of acceptance 

for Taiwanese students and a stronger predictor for women than men.   Gunawardana and 

Ekanayaka (2009) examined the barriers and predictors of user acceptance of mobile 

learning for career development among medical representatives. Findings support their 

hypothesis that a higher degree of self-management of learning results in a higher 

intention to engage in mobile learning.   

 

2.7 Perceived Playfulness 

 

This dissertation examines the significance of perceived playfulness as a predictor 

variable for the behavioral intention to use mobile learning. Moon and Kim (2001) added 

perceived playfulness to TAM as an intrinsic motivation factor. An intrinsic motivator 

refers to an individual’s performance or engagement in an activity due to his or her 

interest in the activity (Deci, 1975). Perceived fun, playfulness, and enjoyment are all 

examples of intrinsic motivation related to technology acceptance (Davis, Bagozzi, & 

Warshaw, 1992; Moon & Kim, 2001). The three dimensions of perceived playfulness are 
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the extent to which individuals 1) perceive their attention is focused on the interaction, 2) 

are curious during the interaction, and 3) find the interaction intrinsically interesting or 

enjoyable. 

In research on acceptance of the World Wide Web (WWW), Moon and Kim 

(2001) posit that determinants of acceptance of new information technology will vary 

with different technology, users, and context. The WWW was considered a new 

technology at that time since it altered the way individuals accessed information. The 

findings show ease of use, usefulness, and playfulness all had a significant effect on the 

use of WWW.  Playfulness was defined as the motive or belief shaped by an individual’s 

personal experience with the environment like the WWW.  Internet-based learning 

research also supports the significance of perceived enjoyment in the intention to use 

(Lee, Cheung, & Chen, 2003). 

Perceived playfulness has been found to be a significant positive predictor in 

mobile research. Cheong & Park (2005) found perceived playfulness to be a positive 

predictor of behavioral intention to use mobile Internet. Wang et al., (2008) found 

perceived playfulness to be a significant determinant of the behavioral intention to use 

mobile learning. Huang et al., (2006) also found perceived enjoyment to have a 

significant positive effect on attitude toward the intention to use mobile learning. 

Therefore this dissertation assumed that intrinsic motivation in the form of perceived 

playfulness would have a significant impact on intention to use mobile learning by 

community college students. 

 

2.8 Technology Acceptance Model (TAM) 

 

Developed by Davis (1989), TAM (Figure 2.2), is an adaptation of the Theory of 

Reasoned Action (TRA). TAM, UTAUT, and other adoption theories are heavily 

influenced by Theory of Reasoned Action.  They help explain human adoption behavior 

from a social psychological perspective. Developed by Fishbein and Ajzen (1975) Theory 

of Reasoned Action is widely accepted and fundamental in human behavior research. The 

goal of the theory is to understand and predict an individual’s behavior by assessing the 

core constructs of attitude, behavioral intention, and subjective norm. Subjective norm is 
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an individual’s perception of relevant others’ beliefs that they should or should not 

perform a behavior (Davis, 1989; Fishbein & Ajzen, 1975; Sheppard, Hartwick, & 

Warshaw, 1988; Venkatesh, et al., 2003).  

TAM is considered to be more specific to IS than is TRA for it proposes a 

theoretical model to predict the acceptability of a technology and to identify 

modifications needed in order to make the system acceptable to users. TAM is considered 

one of the most parsimonious, robust, and notable technology acceptance theoretic 

models. Lee (2003) further suggests that TAM is now one of the key and most applied 

theoretical model in the field of IS.  

 

2.8.1 Key Constructs of TAM 

 
The two fundamental constructs identified by TAM for determining an 

individual’s intention to use technology are perceived usefulness and perceived ease of 

use (see Figure 2.2). Davis (1989) defines perceived usefulness as "the degree to which a 

person believes that using a particular system would enhance his or her job 

performance"(p. 320). Perceived ease of use is the "degree to which a person believes 

that using a particular system would be free of effort" (Davis, Bagozzi, & Warshaw, 

1989, p. 320)  

 

 

Figure 2.2 Technology Acceptance Model (TAM) 

(Davis, 1989) 
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TAM theorizes that an individuals’ behavioral intention determines a system’s 

use; behavioral intention is jointly determined by perceived usefulness and an 

individual’s attitude toward using the system. The attitude/behavioral intention 

relationship TAM represents suggests that  “all else being equal, people form intentions 

to perform behaviors toward which they have positive affect” (Davis, et al., 1989, p. 

986).  

Gaining an understanding of user beliefs regarding a system is important since 

they may influence acceptance and usage. Consistent with this, TAM suggests that 

interventions such as system design and user training can alter user beliefs (Davis, 1993; 

Venkatesh & Speier, 1999). Davis et al., (1989) state that the main goal of TAM “is to 

provide an explanation of the determinants of computer acceptance that is general, 

capable of explaining user behavior across a broad range of end-user computing 

technologies and user populations…” (Davis, et al., 1989, p. 985).  TAM proposes that 

the two theoretical constructs, perceived usefulness and perceived ease of use on the 

individual level, are determining factors on an individual’s acceptance of an information 

system (Davis, et al., 1989).  

 

2.8.2 TAM Strengths 

 

A key strength of TAM is that empirical studies support that it consistently 

explains approximately 40% variance in usage intentions and behavior of individuals in 

organizational settings. In the original TAM2 study, the extended model accounts for 

40%-60% of the variance in usefulness perceptions and 34%-52% of the variance in 

usage intentions.  TAM compares favorably with alternative acceptance models such as 

the Theory of Reasoned Action (TRA) and the Theory of Planned Behavior (TPB) 

(Venkatesh & Davis, 2000). In addition, Hu, et al., (1999) suggest TAM is (a) IT-

specific; (b) can address diverse user populations, technology, settings, and 

organizations; and (c) psychometric measurements have been validated. 
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2.8.3 TAM Limitations 

 

By limiting determinants of use to perceived ease of use and perceived usefulness 

for predicting user behavior the model fails to recognize other acceptance and use 

determinants, as illustrated by later models such as UTAUT, TAM2, and even TAM3. 

One limitation of TAM is that it does not consider organization and system variables that 

may negatively impact an individual’s adoption of an information technology. These 

include variables such as financial cost to the individual, system characteristics, training, 

support, and management support (Handy, Whiddett, & Hunter, 2001). Furthermore, van 

Biljon (2006) states that TAM does not cover social and cultural factors. If there is no 

basic infrastructure or an organizational context for the adoption of new technology, then 

facilitating conditions becomes an important construct. 

A key criticism is that TAM fails to acknowledge individual differences such as 

experience, age, and gender, that may influence an individual’s attitudes about a given 

technology or system. This in turn can influence the intention to use an innovation 

(Agarwal & Prasad, 1999). Moreover, in the original definition by Davis (1986), 

perceived ease of use is a judgment about the qualities of a given technology. However, 

computer self efficacy, as defined by Venkatesh and Bala (2008) “refers to individuals’ 

control beliefs regarding his or her personal ability to use a system” (p. 278). In other 

words, self-efficacy is a judgment individuals hold about their abilities rather than their 

perception on the ease of use of a system. Perceived self-efficacy in a particular 

computer-based task may in turn influence the perceived ease of use. For example, the 

results of a study examining the influence of self-efficacy on electronic library usage 

suggest that self-efficacy has a significant direct impact on perceived usefulness, 

perceived ease of use, and usage when predicting university student electronic library 

usage (Aafaqi & Ramayah, 2004).  
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2.9 Technology Acceptance Model 2 (TAM 2)  

 

In effort to enhance the robustness and address the limitations of TAM, 

Venkatesh and Davis (2000) extend TAM to incorporate social influence processes 

(subjective norm, voluntariness, and image) and cognitive instrumental processes (job 

relevance, output quality, results demonstrability, and perceived ease of use). These two 

processes are believed to explain the effects of determinants on perceived usefulness and 

behavioral intention. The general determinants of perceived usefulness in TAM2 are 

subjective norm, image, job relevance, output quality, result demonstrability, and 

perceived ease of use. Two moderators identified are experience and voluntariness. TAM 

2 was tested using longitudinal data on four systems collected from four organizations. 

Two systems involved voluntary usage and two had mandatory usage. Both social 

influence processes and cognitive instrumental processes significantly influenced user 

acceptance.  

Unlike TAM, TAM 2 and UTAUT make a distinction between voluntary and 

mandatory usage.  Researchers such as Hartwick and Barki (1994) suggest that usage 

intentions vary even when a change is organizationally mandated. In addition, TAM 2 

considers that mandatory system acceptance approaches appear less effective over time 

than social influence (Stam, Stanton, & Guzman, 2004). Fishbein and Ajzen (1975) 

subjective norm is an individual’s perception that the majority of those who are important 

to him/her believe he/she should or should not perform the behavior. TAM2 theorizes 

that in a mandatory setting, the direct compliance-based effect of subjective norm on an 

individual’s behavioral intention is above that of perceived usefulness and perceived ease 

of use. However, it is suggested that this is not the case in voluntary system usage 

settings. Voluntariness is the level to which an individual can choose to use a system.  

TAM2 also proposes that subjective norm will be positively influence by image. 

Image is the extent to which individuals believe the use of a system will increase their 

social status within a group or how well others perceive them. Job relevance is a person’s 

perception of the degree to which a system is applicable to his or her job (Venkatesh, 

2000). TAM2 proposes that because users are the ones with the best perception of what is 
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needed to successfully complete their work, this knowledge will provide them with a 

clear understanding of how useful a system will be in completing their job tasks 

(Venkatesh, 2000; Moore, 1991). 

 

2.10 TAM3 

 
 

TAM3 has recently been proposed by Venkatesh and Bala (2008) to identify a 

comprehensive set of determinants of adoption and address the role of interventions to 

support adoption and use of innovations by employees of organizations. This theory was 

not used in this dissertation for the following reasons: 

1. The theory is so new that no research has been published validating the TAM3 

theoretical model. This researcher chose to use a validated theoretical model for the 

research design rather than one recently proposed and only examined in one study. 

2. All of the participants were employees of non-academic organization. No subjects 

were drawn from higher education. Subjects for the TAM3 study were from a 

manufacturing firm, financial services firm, accounting service firm, and an 

international investments banking firm.  

3. The information systems examined were non-academic in nature and not described as 

ones suited for a mobile environment. The information systems consisted of a 

proprietary operating system, a Windows based environment, a customer account 

management system, and a system for analyzing and creating stock portfolios.  
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2.11 TAM, TAM2 and UTAUT 

 
 

Before addressing the reasons UTAUT was selected over TAM for this 

dissertation, it is important to highlight the commonalities of adoption theories. An 

individual’s decision to adopt a technology can be a one-time event; however, the process 

for making this decision is not a single event. Most adoption and diffusion theories 

propose that an individual’s beliefs and attitudes form over time and can influence his/her 

decision to adopt or not to adopt a given innovation. Should adoption fail to form over 

time, Rogers (1995) states that it is non-diffusion or a failure of the diffusion process.  

 

2.11.1 Justification for UTAUT 

 

While both TAM and UTAUT are easily applicable through the use of 

quantifiable variables for understanding determinants of adoption, TAM does not fully 

meet the needs of this study. This section outlines reasons for selecting UTAUT over 

TAM for the theoretical basis of this dissertation.  

Unlike UTAUT, TAM does not consider organization and system variables that 

may negatively impact an individual’s adoption of an information technology such as 

individual financial cost, system characteristics, training, support, and management 

support (Handy, et al., 2001).  UTAUT addresses many of these issues with the social 

influence, facilitating, experience, and voluntariness constructs. Furthermore, van Biljon 

(2006) states that social and cultural factors play no role in TAM, unlike UTAUT, and if 

there is no a basic infrastructure or an organizational context for the adoption of new 

technology, then facilitating infrastructure becomes an important construct. In relation to 

mobile learning and community college students, the cost of a mobile device, such as a 

smart phone, and the corresponding cost of Internet access can be prohibitive. Students 

with limited income would need to weigh the benefits and ease of use with the 

disadvantage of cost. 
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Social Influence TAM and UTAUT. TAM does not include the construct 

subjective norm as a determinant of behavioral intention because of construct’s uncertain 

theoretical and psychometric status. However, based on Kelman’s (1958) three processes 

of social influence, Davis et al., (1989) suggest that social norms may indirectly affect 

behavioral intention via attitude, through internalization and identification processes, or 

have a direct effect through compliance processes. Davis et al., (1989) call for further 

study into social norms to provide a better understanding of the conditions and 

mechanisms governing the impact of social influences on individual usage behavior(s).  

Marshall (2008) argues that individuals may intend and continue to use a system 

they perceive as not useful because subjective norms require them to do so. Venkatesh 

and Davis’ (2000) findings support this in that the subjective norm had a negative 

correlation (-0.047, p < .001) with the perceived usefulness construct. Subjective norm 

was found to have a positive correlation (0.44, p < .001) with an individual’s intention to 

use. Additionally, as with TAM, issues of access, ability, and organizational policy that 

may hinder or prevent use are not addressed by TAM2. 

 

Voluntariness of Use. TAM and TAM2 make assumptions relating to use that 

may not apply outside of the workplace (e.g. community college) such as all individuals 

have access to adequate equipment and an information system, and mandatory 

requirement to use a system. Both TAM and TAM2 are designed for measuring usage in 

the workplace where voluntariness of use may not be under an individual’s control. In 

contrast, the use of academic information systems, such as ebooks, library databases, 

podcasts, and mobile information applications is mostly voluntary while the use of 

information systems and technology in the workplace are frequently mandatory. 

For this dissertation, the significant of voluntariness as a predictor, whether as a 

negative or positive, is examined.  At the time in which the archival data was collected, 

there was no available information from the sampled college as to whether mobile 

devices are required or used for learning or accessing course related resources. For this 
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reason, the community college chose to add questions regarding voluntariness of use in 

its survey and is examined to determine its significance as a predictor.  

 

Facilitating Conditions. TAM and TAM2 assume that system competency does 

not contribute to an individual’s use of a technology (Marshall, 2008). This is a concern 

because a lack of mobile technology knowledge may prohibit a student from fully 

benefiting from it as an information resource and communication tool. At the sampled 

community college who participated in the survey from which the archival data is drawn, 

providing students with computer technology training is an integral part of the Academic 

Support Division. However, they do not offer training and support for mobile technology 

nor has there been research to determine if there is a perceived need for training on the 

use of mobile technology for academic purposes.  

 
Intention to Use. Access to information technology has been a focus of research 

on the digital divide and is a required component to determine usage and intention to use. 

TAM and TAM2 both assume access to the information system (Marshall, 2008). 

However, for the community college subjects in this study, use of and personal access to 

mobile devices for learning is contingent upon an individual’s ability to afford a mobile 

device with Internet access and to allocate time for self-training.  

Marshall (2008) suggests that TAM and TAM2 fail to address barriers to usage 

and instead assume an information system’s usage will occur. For example, in the case of 

the community college students participating in this study, using a mobile device to 

access academic content or communicate is not required and mobile devices are not 

provided to them. Moreover, there is no data on the status of student ownership of mobile 

devices that would enable them to use mobile academic resources. This study addresses 

questions regarding mobile device ownership and mobile Internet usage through the 

archival data. Additional potential barriers to usage are addressed in the qualitative 

section.  
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2.10 Summary 

 
While the public widely uses mobile devices, there is only limited research 

utilizing technology acceptance models to identify factors affecting the acceptance and 

use of mobile learning. Simply providing mobile academic resources is not enough to 

ensure students use them. Hu, Clark and Ma (2003) suggest that while the role of 

information technology in academia has increased, user resistance to technology is still 

considerable. Information technology acceptance models such as TAM and UTAUT are 

one way to examine the variables affecting student use of and intention to use mobile 

devices.  

UTAUT has been selected as the theoretical framework for this dissertation. This 

research addresses the call for further validation of UTAUT (Straub, 2009) and to 

determine the validity of the added constructs self-management of learning and perceived 

playfulness as used by Wang, Wu, and Wang (2009). 
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3. METHOD 

 
 
 

UTAUT seems promising with regard to understanding of behavioral intention to 

accept and use technology. Researchers have demonstrated it to be a valid and reliable 

theory for the acceptance and use of information technology. Venkatesh et al., (2003) 

provide empirical evidence that it explains up to 70% of information technology use and. 

The initial UTAUT study focused on large organizations.  Venkatesh et al., (2003) 

encouraged future research to explore and test the theory in different contexts. This 

dissertation seeks to gain in-depth understanding of community college student 

behavioral intentions to use and usage of mobile learning and to indentify the 

implications that understanding has for increasing student access to library-related 

information, learning resources, and course-related information. Therefore, this study 

investigates the determinants in the process of adopting mobile learning in higher 

education using UTAUT as the theoretical basis.  

However, previous research has suggested that UTAUT’s fundamental constructs 

may not fully reflect the specific influences of mobile learning that may alter a user’s 

behavioral intentions to use and actual usage of mobile learning (Wang & Shih, 2008). 

Pedersen and Ling (2003) also suggest that traditional IS adoption models may be 

modified and extended when researching technology adoption of mobile Internet 

services. For these reasons, this dissertation’s interviews and analysis of pre-existing 

survey data also examine the three additional constructs voluntariness of use, self-

management of learning and perceived playfulness (Figure 3). The college changed the 

moderator voluntariness of use to a determinant and drew the additional variables of 

perceived playfulness and self-management of learning from Wang, Wu, and Wang’s 

(2009) research. Wang et al., (2008) found perceived playfulness and self-management of 

learning to be significant determinants of behavioral intention for mobile learning.  
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Figure 3.1 Proposed Model 

 
 
 

3.1 Research Design 

 
Following trends in the literature, this dissertation employs a mixed method 

design. Language, approaches, techniques, and methods are combined to obtain greater 

breadth and depth of understanding and corroboration. The mixed methods paradigm 

offers promise in circumstances in which the researcher desires to connect research to 

practice (Johnson, Onwuegbuzie, & Turner, 2007). This dissertation uses the sequential 

explanatory strategy. The sequential explanatory strategy derives questions from re-

examination of earlier questions’ findings (Tashakkori & Creswell, 2007). This strategy 

explains and interprets “quantitative results by collecting and analyzing follow-up 

qualitative data” (Creswell, 2003, p. 211). This research uses both a quantitative and 

qualitative component to examine students’ behavioral intention to adopt and use mobile 

learning. The first strand of quantitative data is derived from the pre-existing data 

collected from a north Florida community college survey; the second strand of questions 

derives qualitative data from interviews of students within the same population. The key 

strength of the sequential explanatory strategy is ease of implementation, describing, and 
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reporting. The key weakness using this strategy here is the extended length of time 

needed for two phases of data collection: the survey and the focus group.  

This dissertation uses a quantitative descriptive and comparative research design 

using cross-sectional survey data. Cross-sectional surveys gather information at a single 

point in time. Since the theoretical thrust of this study is quantitative, the pre-existing 

survey demographic and opinion-related data results from the college’s questionnaire are 

analyzed first. Next, the interviews are used to collect in-depth responses to supplement 

the results of the survey instrument. The following is an outline of the methods uses to 

answer research questions. 

3.2 Research Questions 

 
 

It is hypothesized that performance expectancy (PE), effort expectancy (EE), 

social influence (SL), perceived playfulness (PP), facilitating conditions (FC), and self-

management of learning (SL) will have significant roles as direct determinants of user 

acceptance and behavioral intention to use mobile learning. Therefore, this research 

focuses on the following research questions: 

 

Question 1 (Quantitative).  Is there a statistically significant difference between males 

and females on the behavioral intention to use mobile learning? 

 

Question 2 (Quantitative).  Is there a statistically significant relationship between the 

participants’ age and behavioral intention to use mobile learning? 

 

Question 3 (Quantitative).  Are the following independent variables significant 

predictors of the behavioral intention to use mobile learning: performance expectancy, 

effort expectancy, social influence, perceived playfulness, self-management of learning, 

and facilitating conditions? 

 

Question 4 (Qualitative). What factors do students identify as influencing their use 

mobile learning?  
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3.3 Research Hypotheses 

 
 

All inferential statistical tests require a null hypothesis.  The null hypothesis, 

rather than the alternative hypothesis, is the one that is actually tested computationally.  

The alternative hypothesis can be used to supplement the null at the researcher’s 

discretion.  

 

Research Question 1. Is there a statistically significant difference between the males and 

females on the behavioral intention to use mobile learning? 

 

H0: There will be no statistically significant difference between the males and 

females on the behavioral intention to use mobile learning. 

 

HA: There will be a statistically significant difference between the males and 

females on the behavioral intention to use mobile learning. 

 

Research Question 2. Is there a statistically significant relationship between the 

participants’ age and their behavioral intention to use mobile learning? 

 

H0: There will not be a statistically significant relationship between the 

participants’ age and their behavioral intention to use mobile learning. 

 

HA: There will be a statistically significant relationship between the participants’ 

age and their behavioral intention to use mobile learning. 

 

Research Question 3. Are the following independent variables significant predictors of 

the behavioral intention to use mobile learning: performance expectancy, effort 

expectancy, social influence, voluntariness of use, facilitating conditions, perceived 

playfulness and self-management of learning? 
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H0: The following independent variables will not be significant predictors of the 

behavioral intention to use mobile learning: performance expectancy, effort 

expectancy, social influence, voluntariness of use, facilitating conditions, 

perceived playfulness and self-management of learning. 

 

HA: The following independent variables will be significant predictors of the 

behavioral intention to use mobile learning: performance expectancy, effort 

expectancy, social influence, voluntariness of use, facilitating conditions, 

perceived playfulness and self-management of learning. 

 

3.4 Definition of Constructs 

 
 
3.4.1 Performance Expectancy 

 

Performance expectancy is defined as “the degree to which an individual believes 

that using the system will help him or her to attain gains in job performance” (Venkatesh 

et al., 2003, p. 447). This research examines the relationship between behavioral intention 

to use and the independent variable performance expectancy. Behavioral intention is a 

measure of a person's relative strength of intention to perform a certain behavior (e.g. 

listening to podcasts on a mobile device). Behavioral intention is measured using a three-

item scale well validated by previous IS research. These four UTAUT performance 

expectancy statements have been modified to address mobile learning: 

1) I would find mobile learning useful in my learning. 

2) Using mobile learning enables me to accomplish learning activities more quickly. 

3) Using mobile learning increases my learning productivity. 

4) If I use mobile learning, I will increase my chances of getting a better 

grade/performance review. 
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3.4.2 Effort Expectancy 

 

Effort expectancy is defined as “the degree of ease associated with the use of the 

system” (Venkatesh et al., 2003, p. 450). This research examines the relationship between 

behavioral intention to use and the independent variable effort expectancy. These four 

UTAUT effort expectancy statements have been modified to address mobile learning: 

1. My interaction with mobile learning would be clear and understandable. 

2. It would be easy for me to become skillful at using mobile learning. 

3. I would find mobile learning easy to use. 

4. Learning to operate mobile devices for learning is easy for me. 

 

3.4.3 Social Influence 

 

Social influence is defined as “the degree to which an individual perceives that 

important others believe he or she should use the new system” (Venkatesh et al., 2003, 

pg. 451). This research examines the relationship between behavioral intention to use and 

the independent variable social influence. These four UTAUT social influence statements 

have been modified to address mobile learning: 

1. People who influence my behavior will think that I should use mobile learning. 

2. People who are important to me will think that I should use mobile learning. 

3. The professors have been helpful in the use of mobile learning. 

4. In general, my college has supported the use of mobile learning. 

 

3.4.4 Facilitating Conditions 

 

Facilitating conditions is defined as “the degree to which an individual believes 

that an organizational and technical infrastructure exists to support use of the system” 

(Venkatesh et al., 2003, p. 453). This research examines the relationship between 
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behavioral intention to use and the independent variable facilitating conditions. These 

three UTAUT facilitating conditions statements have been modified to address mobile 

learning: 

1. I have the resources necessary to use mobile learning. 

2. I have the knowledge necessary to use mobile learning. 

3. A specific person or group is available for assistance with mobile learning 

difficulties. 

 

3.4.5 Voluntariness of Use 

 

Voluntariness of use is defined as “the degree to which use of the innovation is 

perceived as being voluntary, or of free will” (Moore and Benbasat, 1991, p. 195). This 

research examines the relationship between behavioral intention to use and the 

independent variable voluntariness of use. These four UTAUT voluntariness of use 

statements have been modified to address mobile learning: 

1. Although it might be helpful, using mobile learning is certainly not compulsory in 

my class. 

2. My professors do not require me to use mobile learning. 

3. My professors expect me to use mobile learning. 

4. My use of mobile learning would be voluntary (as opposed to required). 

 

3.4.6 Self-Management of Learning 

 

Self-management of learning is “the extent to which an individual feels he or she 

is self-disciplined and can engage in autonomous learning” (Wang, et al., 2009, p. 10). 

This research examines the relationship between behavioral intention to use and the 

independent variable self-management of learning. These four item scales for the 
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questionnaire were used by Wang, et al., (2009) and adapted from Smith, Murphy, and 

Mahoney (2003).  

1. When it comes to learning and studying, I am a self-directed person. 

2. In my studies, I am self-disciplined and find it easy to set aside reading and 

homework time. 

3. I am able to manage my study time effectively and easily complete assignments 

on time. 

4. In my studies, I set goals and have a high degree of initiative. 

 

3.4.7 Perceived Playfulness 

 

Wang, et al., (2009) define perceived playfulness as a state of mind that includes 

three dimensions: the extent to which the individual (1) perceives that his or her attention 

is focused on the interaction with the mobile learning (i.e., concentration); (2) is curious 

during the interaction (i.e., curiosity); and (3) finds the interaction intrinsically enjoyable 

or interesting (i.e., enjoyment)” (Wang, et al., 2009, p. 8). This research examines the 

relationship between behavioral intention to use and the independent variable perceived 

playfulness. The item scales for the questionnaire used by Wang, et al., (2008) were 

adapted from Moon and Kim (2001). These measures were derived from previous 

research on intrinsic motivation theory and flow theory. The following perceived 

playfulness statements address mobile learning: 

1. When using mobile learning, I will not realize the time elapsed. 

2. When using mobile learning, I will forget the work I must do. 

3. Using mobile learning will give enjoyment to me for my learning. 

4. Using mobile learning will stimulate my curiosity. 

5. Using mobile learning will lead to my exploration. 
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3.5 Method 

 

3.5.1 Sample Population 

 
 

The interview subjects were drawn from the same sample population as the one 

that participated in the survey from which the archival data was drawn. The population 

consists of students attending a North Florida community college with a full-time 

enrollment of 10491 students. In Spring 2009, the school reported the following student 

demographics:  

1. Gender: 56% female and 44% male  

2. Race: 54% white, 33% black, 7% Hispanic, and remainder American Indian or Asian  

3. Age: 59% age 21 or under, 16% between the ages of 22 and 24, 16% between the 

ages of 24 and 35, and 9% age 36 and older;  

4. Status: 51% full-time students  

5. Origin: 57% from in-district, 39% from out-of-district, 4% from out-of-state, and 1% 

international students.  

3.5.2 Participants 

 
 

The participants used for the pre-existing survey data of the North Florida 

community college were drawn by convenience sampling. This dissertation also uses 

convenience sampling. Participants are students enrolled in either face-to-face or online 

courses. The researcher asked instructors teaching selected fall 2010 courses to seek 

student volunteers from their classes to participate in the interviews. Students were 

informed by both the professors and the researcher that the interviews were anonymous. 

Participants were told that if they have questions, they may contact the researcher’s major 

professor or Florida State University Institutional Review Board by the given emails and 

phone numbers. The participants were interviewed one-on-one. The researcher conducted 

interviews to the point of saturation. Twenty students were interviewed. 
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3.5.3 Research Setting 

 
 

The targeted interview participants were drawn from the same setting used to 

collect the pre-existing survey data. Participants were students enrolled in courses at a 

two year North Florida community college. To obtain a range of responses related to 

behavioral intention to use and usage of mobile learning, the freshman and sophomore 

courses selected were from diverse disciplines including courses that use the Internet or 

library online resources in their curriculum. For example, two courses included in this 

study, English 1101 and English 1102, require participation in library workshops to 

support student research. It is safe to speculate that students in these courses have diverse 

levels of Internet experience on mobile devices.  Targeted courses from which student 

interviewees were drawn are:  

 

1) Humanities II: HUM2230; two sections—45 students per section  

2) Introduction to Educational Technology: EME 2040; one section--35 students 

per section  

3) English: ENC 1102; two sections--45 students per section 

4) English II: ENC 1101; two sections--45 students per section  

5) two sections of Consumer Health: HSC2122; two sections--45 students per 

section  

6) Internet: CGS 1555; three sections--30 students per section  

7) Western Civilization II: EUH1001; two sections--40 students per section. 

 

3.5.4 Survey Instrument 

 
 

Quantitative data was drawn from the results from archival survey data collected 

at a college. That survey was based on the survey instrument developed by Venkatesh et 

al., (2003) and Wang, Wu, and Wang (2009). The UTAUT instrument has been used by 

numerous researchers (Anderson & Schwager, 2004; Moran, 2006; Wang & Shih, 2008) 

and is composed of questions adapted from previous IS surveys used to measure the 
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constructs included in the model (Venkatesh, et al., 2003; Wang & Shih, 2008; Wang, et 

al., 2009). The college chose to modify the instrument to make the questions relevant to 

the context of mobile learning and the participant population (e.g., the word “system” is 

replaced with “mobile learning”). Other research has made similar modifications the 

UTAUT instrument (Anderson & Schwager, 2004; Moran, 2006; Seal, 2006; Wang & 

Shih, 2008).  

The archival survey questionnaire includes questions regarding the UTAUT 

constructs, voluntariness of use, perceived playfulness, and self-management to 

determine community college students’ perceptions of their usage and intentions to use 

mobile learning.  Other questions were included to collect both demographic and 

opinion-related data. The additional variables measured by the college survey were 1) 

enrollment in developmental courses; 2) Internet experience; 3) frequency of use of 

mobile devices; 4) types of information, library, and learning resources currently used on 

a mobile device; 5) information, library, and learning resources the participants were 

interested in accessing on a mobile device; and 6) access to a home computer.  

As in the original UTAUT survey instrument, Likert scales (1–7) with anchors 

ranging from “strongly disagree” to “strongly agree” were used for all construct items 

except for those measuring actual usage behavior. Behavioral intention to use (BI) mobile 

learning were measured using a three-item scale. This scale was adopted from TAM and 

has been used extensively in previous research (Venkatesh et al., 2003). Voluntariness of 

use, self-management of learning and perceived playfulness were measured with Likert 

scales (1-7) with anchors ranging from “strongly disagree” to “strongly agree.” 

 

3.5.5 Techniques for Maximizing Survey Return 

 
 

Researchers provide different guides for acceptable return rates for surveys. 

Thomas (1995) suggests 39.6% as an acceptable rate for web based surveys in which the 

researcher has used email invitations. Babbie (2007) provides the following guide for 

survey return rates: 50% = acceptable, 60% = good, and 70% or higher = very good. 

Babbie (2007) recommends Dillman’s (1978) strategies to maximize return rates. These 
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strategies are minimizing time costs for responding by keeping the survey simple, 

maximizing the reward for participation, establishing trust that the rewards promised will 

be delivered, providing a statement that supports their value, and providing some 

statement of gratitude.  

To establish trust, the college that administered the survey from which the 

archival data was drawn provided students with a brief statement explaining how the 

information would be used, describing the importance of completing the survey, and 

informing participants that their feedback was highly valued. It also included a statement 

of confidentiality of the data collected and an expression of appreciation for participation. 

However, due to monetary constraints, no rewards were provided to students who 

participated in the survey. 

 

3.5.6 Survey Data Collection  

 
 

The first portion of this research consists of quantitative analysis of the pre-

existing data from a self-administered survey instrument administered to students at a 

North Florida college. Student participation in the study was optional and no rewards 

were given for participation. The link to the survey was provided on the college portal 

homepage. The Student Support Distance Learning counselor sent an email announcing 

the availability of the survey, introducing the topic, providing information on how the 

results would be used, promising anonymity of participation, and stating the importance 

of participation.  The requirement of user name and password to enter the portal provided 

control over user access and helped maintain participant privacy.  

The college used their SharePoint portal to control it. The college sent a follow up 

reminder email was seven days later to increase return rate. Surveys were collected using 

two methods: (1) emails containing a link to the survey, and (2) links within the colleges 

Microsoft SharePoint portal. A link to the password protected questionnaire and an 

explanation were emailed to all students.   Participants could save the questionnaire and 

return to it later. The URL link to the survey was available in the portal for a total of two 

weeks.  
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3.5.7 Survey Data Analysis 

 

 
The archival survey data was entered into SPSS 15.0.  The data analyses 

proceeded in two stages.  First, descriptive statistics were calculated on all variables.  

Means and standard deviations were calculated for variables on a ratio or interval scale.  

Frequencies and percents were provided for nominal or ordinal scaled variables. The 

second stage of the analyses presented the inferential statistics used to test the research 

hypotheses.  All statistical tests were conducted at α= .05.  The following is a review of 

the statistical analyses used to test each research question. The following is a review of 

the statistical analyses used to test each research hypothesis. 

 

Research Questions 1.  An independent samples t-test was conducted to address 

this research question.  The data was screened for outliers prior to analysis.  The data was 

standardized by group, and the resulting z-scores were utilized to detect outliers.  

Participants with a z-score greater than |3| were removed from the analysis.  Levene’s test 

was used to assess the homogeneity of variance assumption.  The degrees of freedom 

were adjusted to compensate for the heterogeneity of variance if Levene’s test is 

significant.   

This analysis is appropriate whenever a researcher wants to compare the means of 

two groups. T-tests are used to assess whether the means of two groups, in this case 

males and females, are statistically different from each other. I compared a nominal 

scaled, independent variable (gender) on the dependent variable intention to use. Male 

and female are a level of an independent variable – gender. They are each a group of the 

variable gender. I used the t-test to judge the difference between their means relative to 

the spread or variability of their scores.  

 

Research Question 2.  A simple linear regression was conducted to determine if 

the participants’ age was significantly related to their intention to use mobile learning. 

The data was screened for outliers prior to analysis.  The data was standardized, and the 
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resulting z-scores were utilized to detect outliers.  Participants with a z-score greater than 

|3| were removed from the analysis.   

Bivariate Pearson correlation is used to determine if there is an overall 

relationship between two continuous variables. This statistical method was appropriate 

for I sought to measure how closely the two variables age and intention to use are related. 

With Pearson correlation, both variables must be measured at the interval or ratio level. 

As one variable changes another one changes also. In Pearson correlation, the 

relationship is assumed to be linear, and the correlation is a measure of how tightly 

clustered data points are about a correlation line. Correlation ranges from –1.0 (perfect 

negative relationship) to 1.0 (perfect positive relationship). A correlation of 0.0 indicates 

no discernable linear relationship. It is the same as a slope of -0-. For every value of Age 

it is the same for each variable. A very strong nonlinear relationship (e.g., age and 

intention to use) will not usually show a very strong correlation. Once I had 

conceptualized one variable as a predictor and one a predictor, then regression was the 

appropriate means for analysis to determine if there is a significant relationship between 

the variables. Regression refers to the slope or beta. 

 

Research Questions 3.  A multiple regression was conducted to address the 

research question.  The data was screened for outliers prior to analysis.  Participants with 

a standardized residual greater than |3| were removed from the analysis.  The variance 

inflation factors were used to assess the possibility of multicollinearity, and a plot of 

standardized residuals was utilized to assess the linearity and homoscedasticity 

assumptions.   

Multiple regression is used to explain the relationship between multiple 

independent variables and a dependent or criterion variable. In regression analysis the 

criterion variable is the variable being predicted – the dependent variable. This analysis 

was used because I sought to determine if several predictor variables (PE, E, SI, FC, VU, 

PP, SM) were predicting a continuous dependent variable (intention to use). This was 

derived from the use of the seven point likert scale used in a survey. Path analysis was 
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considered but rejected as a means for analysis for path analysis was not the best fit for 

the proposed model for this research.  

Multiple regression can establish that a set of independent variables explains a 

proportion of the variance in a dependent variable at a significant level and can establish 

the relative predictive importance of the independent variables. Independent variables are 

the predictor variables in the regression equation. Predictors are assumed to be 

continuous, interval variables. A continuous variable has numeric values such as 1, 2, 

3.14, -5, etc. An interval variable is a measurement where the difference between two 

values (e.g., likert scale) is meaningful. The scale between points should be the same 

such as between strongly agree and strongly disagree. They are symetrical. Dependent 

variables are the predicted variables in the regression equation. Dependents are assumed 

to be continuous, interval variables. In this case, there is only one dependent variable, 

intention to use and it is continuous. 

  

3.5.8 Interview Data Collection 

 

The quantitative analysis of the pre-existing survey data informed the 

development of the interview questions. Interviews are structured and allowed for open 

ended responses. The overall objective of the interview questions was designed to collect 

in-depth responses to the items on the survey instrument and to solicit both positive and 

negative responses to mobile learning. As in previous UTAUT research that incorporates 

interviews (Garfield, 2005), the UTAUT constructs and the added constructs, 

voluntariness of use, perceived playfulness and self-management of learning (Wang, et 

al., 2009), are used as guides in the formation of the interview questionnaire.  

 

Interview Protocol. Semi-structured interview protocol was developed by the 

researcher to ensure consistency throughout the interview process. Participants were 

drawn from the same target population that participated in the survey portion of this 

research. The participants were encouraged to discuss topics and issues they saw most 
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salient to mobile learning from their perspectives, and to use terminology they are most 

comfortable with. 

A script was used to guide the interview and care taken to ensure that question 

responses would not be uncomfortable to answer, reflect negatively on participants, or 

make the interview feel confrontational. In addition, the script ensured participants were 

not influenced to believe that the research was intended to reflect positively or negatively 

on mobile learning. Furthermore, the script informed the interviewees of the purpose of 

the study, reasons why they were asked to participate, and the types of questions to be 

asked. Additionally, they were asked to sign a consent form and informed of the steps 

taken to assure confidentiality.  

 

Face-to-Face Interviews. For the convenience of the participants, interviews 

were designed be 30 to 45 minutes long. Participants were asked if they consented to 

being recorded; if they consented, a recording device was used. If they did not consent, 

notes were taken detailing their responses as close to verbatim as possible. Notes on the 

researcher’s perceptions of the interviewees’ affective states were taken during all 

interviews. The conversations were transcribed; content analysis was performed and the 

results entered into the computer for data analysis.  

 

Online/Phone Interviews. In the event that a student interview participant was 

unable to meet in person, the option to participate in a phone or online interview was 

available.  For the convenience, the online interviews designed be 30 to 45 minutes long. 

Participants were asked if they would consent to being recorded during the interview; if 

they consented, a telephone recording device was used. Elluminate was used for online 

interviews.  Elluminate allows synchronous audio, video, and chat. Recordings were 

password protected and archived. The participants were asked if they consented to having 

the online session archived. The conversations were transcribed; content analysis was 

performed and the results entered into the computer for data analysis (Patton, 1990). 
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3.5.9 Interview Data Analysis 

 

Content analysis was used on the transcribed dialog. The six generic steps for 

qualitative data analysis as outlined by Creswell (2003) were followed for interview data 

analysis: (1) organizing and preparing the data, (2) reading through the data carefully to 

gain an understanding, (3) coding the data, (4) categorizing the data (providing a 

description of people, places, and events), (5) representing the data through a narrative 

discussion, and (6) providing an interpretation that assigns meaning to the data. 

In step one, organizing and preparing the data, any field notes were placed into an 

electronic format and taped dialog was transcribed. Then the material was reviewed and 

arranged in a manner that made sense to the researcher. The second step involved reading 

through the data thoroughly to obtain a better understanding of what the participants were 

saying and to determine if the responses and ideas were credible. In the third step, the text 

data were reviewed and compared both across and within the recorded text; then the 

categories were created and labeled with a term. Data was then sorted into the categories. 

Every attempt was made to use the actual words of the participants, as suggested by 

Creswell (2003). The fourth step converted coded information it into a description of 

themes and categories. In step five, a qualitative narrative was composed. Tables, figures, 

and charts are used as needed to support important points. The last step provides an 

interpretation of the data (Creswell, 2003). 

 

3.5.10 Techniques for Ensuring Reliable and Valid Data 

 
 

The survey instrument was adapted from an existing UTAUT survey instrument, 

which had been used numerous times by different researchers and has proven to be a 

valid, reliable instrument (Alawadhi & Morris, 2008; Carlsson, et al., 2006; Venkatesh, et 

al., 2003; Wang & Shih, 2008). As suggested by Greene, Caracelli, and Graham (1989), 

two research methods with offsetting biases are used in my research study; the results of 

the different methods corroborate each other; thus strengthening the validity and 

reliability of the research findings. Interviews in this study help compensate for some of 

the weaknesses in the results derived from archival survey data, enhance the findings of 
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the quantitative data, and identify commonalities and discrepancies. Babbie (2007) notes 

that a weakness in survey research is that it does provide the researcher to obtain an in-

depth view of the phenomenon studied (Babbie, 2007). Therefore, interviews are used to 

elaborate on survey responses by obtaining in-depth information from a small subset of 

the participants.  

 

3.6 Potential Criticism    

 

A review of the literature identifies the following potential criticisms and 

limitations in this dissertation’s method: participant selection, interview process, 

technology selection, low return rate of surveys, and the validity and reliability of survey 

questions (Babbie, 2007; Cameron, 2006). Surveys like the one in this study cannot 

comprehensively measure student social action; rather, they can collect only what the 

respondents report on their past, potential, or hypothetical action(s) such as their 

previous, projected, or actual use of mobile learning (Babbie, 2007). Causality cannot be 

implied when utilizing a survey instrument or any non-experimental survey; statistical 

significance within the design does not imply cause-and-effect relationships.  This is due 

to the researcher’s inability to control extraneous confounding variables that can impact 

data analysis and interpretation. 

 

Minimizing Potential Criticism. Regarding participation selection, data was 

collected from students at a single community college enrolled in or teaching for credit 

courses. Additional research should be conducted at other colleges and universities to 

identify similarities and differences in the findings. Quality responses in the archival 

survey were limited by the participants’ willingness to be honest in self-reporting and 

ability to reliably recall; however, this is counteracted to some degree by selecting 

interview participants from diverse courses and using mixed method research design. 

There is some question as to whether it is better to examine simple organizational 

systems or more sophisticated ones when researching the acceptance of information 

technology (Cameron, 2006), but there is no definitive guideline on this issue. While 
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mobile learning technology may be simpler than complex academic systems, technology 

is quickly advancing such that mobile access to data is being integrated into larger, more 

complex academic systems such as an learning management systems (Angel Learning, 

2009) and Microsoft’s Sharepoint  (Microsoft, 2009).  Because of the way information 

technologies interrelate, understanding the acceptance factors of smaller systems can 

potentially shed light on acceptance factors of more complex systems. 
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4. QUANTITATIVE ANALYSIS 

 

 

4.1 Introduction  

 

This chapter presents an overview of the analysis and results. The data analysis 

uses descriptive statistics, frequencies, multiple regression, independent samples t-tests 

for variables that include only two categories such as gender, and linear regression for 

determining relationships between two variables. The data were analyzed using the 

Statistical Package for the Social Sciences (SPSS). The chapter commences with 

demographic information, and proceeds with each research question in the previously 

listed order. 

 

4.2 Results 

 

4.2.1 Demographic Characteristics 

 

Three hundred thirty students participated in the study.  The descriptive statistics 

for the participants’ demographics are listed in Table 4.1.  One hundred ninety one 

(61.8%) of the students were female, and 118 (38.2%) were male.  The participants’ 

ethnicities were reported as follows: 171 (54.5%) Caucasian; 101 (32.2%) African 

American; 22 (7.0%) Hispanic; 8 (2.5%) American Indian/Alaska Native; 7 (2.2%) 

Asian; and 5 (1.6%) Multi-racial.  The average participant age was 27.13 (SD = 15.13) 

years.  A large majority (295; 94.2%) of the participants reported having a computer at 

home with Internet access.  One hundred ninety one (61.8%) said they use their handheld 

device every day, and approximately half (148, 47.9%) stated that they use their handheld 

device several times per day. 
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Table 4.1 Descriptive Statistics for the Participants’ Demographics 

                                                                     
Variable                                                         n                     % 

 
Gender 
   Female      191  61.8 
   Male      118  38.2 
 
Ethnicity 
   African American    101  32.2 
   American Indian/Alaska Native    8   2.5 
   Asian       7   2.2 
   Caucasian     171  54.5 
   Hispanic      22   7.0 
   Multi-Racial       5   1.6 
Home Computer with Internet Access 
   Yes      295  94.2 
   No       18   5.8 
Access Internet Access from Handheld 
   Never      69  22.3 
   1 – 3 times per month    12   3.9 
   1 – 2 days per week     11   3.6 
   3 – 5 days per week     26   8.4 
   1 – 2 times per day     43  13.9 
   Several times per day   148             47.9                                 

                                                                                                                                    

 

  

  



 66

4.2.2 Acceptance & Use of Mobile Learning Survey 

 

The student participants responded to the Acceptance & Use of Mobile Learning 

Survey.  Appendix A provides the descriptive statistics for the participants’ responses to 

individual items of the scale.  Mean composite scores were calculated for each of 

following eight subscales: performance expectancy, effort expectancy, social influence, 

voluntariness of use, facilitating conditions, perceived playfulness, self-management of 

learning, and behavioral intention to use mobile learning.  The descriptive statistics for 

the eight subscales are listed in Table 4.2.  

 

Table 4.2 Descriptive Statistics for Mobile Learning Subscales 

 

Subscale n Min. Max. M SD 

Performance Expectancy 312 1.00 7.00 5.24 1.71 
Effort Expectancy 309 1.00 7.00 5.52 1.53 
Social Influence 303 1.00 7.00 4.50 1.42 
Voluntariness of Use 306 1.00 7.00 4.82 1.19 
Facilitating Conditions 301 1.00 7.00 5.34 1.30 
Perceived Playfulness 295 1.00 7.00 4.35 1.17 
Self-Management of Learning 300 1.00 7.00 5.62 1.20 
Behavioral Intention to Use Mobile Learning 302 1.00 7.00 4.96 1.90 

 

 

4.2.3 Internal Consistency Reliability 

 

Several Cronbach’s alphas were calculated to assess the level of internal 

consistency reliability of the eight subscales.  Cronbach’s alpha is based upon the average 

correlation among the items in a scale.  The reliability coefficients (Table 4.3) reveals 

that the following subscales demonstrate sufficient levels (alpha .70 or greater) of internal 

consistency reliability: performance expectancy, effort expectancy, social influence, 

perceived playfulness, self-management of learning, and behavioral intention to use 

mobile learning.  The voluntariness of use and facilitating conditions subscales have 

relatively lower levels of reliability.   
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Table 4.3 Internal Consistency Reliability for Mobile Learning Subscales 

 

Subscale N of items Cronbach’s Alpha 

Performance Expectancy 4 .952 
Effort Expectancy 4 .929 
Social Influence 4 .820 
Voluntariness of Use 4 .616 
Facilitating Conditions 4 .678 
Perceived Playfulness 4 .699 
Self-Management of Learning 4 .866 
Behavioral Intention to Use Mobile Learning 4 .974 

 

 

4.2.4 Research Question 1 

  

Is there a statistically significant difference between the males and females on the 

behavioral intention to use mobile learning? 

 

H0: There will be no statistically significant difference between the males and 

females on the behavioral intention to use mobile learning. 

 

HA: There will be a statistically significant difference between the males and 

females on the behavioral intention to use mobile learning. 

 

An independent samples t-test was conducted to determine if there was a 

significant difference between male and female students on their behavioral intention to 

use mobile learning.  The intention scores were standardized by group and the resulting 

z-scores were used to identify outliers.  A participant is considered an outlier when the 

standardized z-score is greater than 3.  This process did not reveal any outliers.  The 

distributions of the females and males intention to use scores are listed in Figures 4.1 and 

4.2 respectively.  The figures indicate that the distributions of scores for both groups are 

negatively skewed.  The skewness statistics for the females (skewness stat = -0.57, SE = 

0.18) and males (skewness stat = -0.63, SE = 0.23) confirms a negative skew.  Levene’s 

test was not significant, suggesting that the two groups had equal variances.   



 68

The means and standard deviations of intentions to use mobile learning scores for 

both groups are listed in Table 4.4.  The t-test (Table 4.5) revealed a significant 

difference between the females and males on intention to use scores, t (289) = -2.03, p < 

.05.  The males (M = 5.28, SD = 1.68) scored significantly higher than the females (M = 

4.82, SD = 1.99) on the intention to use mobile learning.  A Mann-Whitney test was also 

conducted to compare the groups because of the failed normality assumption.  The Mann-

Whitney just missed reaching conventional levels of statistical significance, U = 

8,771.00, p = .083.  The Mann-Whitney test results support the failure to reject the H10. 

This suggests that there were no significant differences between males and females and 

behavioral intention.  

 

 

Figure 4.1 Distribution of Females’ Intention to Use Scores 
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Figure 4.2 Distribution of Males’ Intention to Use Scores 

 

Table 4.4 Means and Standard Deviations of Intention to Use Scores by Gender 

 

Group N M SD 

Female 181 4.82 1.99 
Male 110 5.28 1.68 
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Table 4.5 Independent Samples t-test on Intention to Use by Gender 

 

Dependent  
Variable 

 

t 

 
df 

 
Sig. 

Mean 
Difference 

SE of 
Difference 

95% CI of the 
Difference  

 
Intention to Use 
Mobile Learning 

 
-2.03 

 
289

 
.044

 
-0.46 

 
0.23 

 
-0.91 

 
Lower 
Bound 

 
-0.01 

 
Lower 
Bound 

 

 

4.2.5 Research Question 2  

 

Is there a statistically significant relationship between the participants’ age and their 

behavioral intention to use mobile learning? 

 

H0: There will not be a statistically significant relationship between the 

participants’ age and their behavioral intention to use mobile learning. 

 

HA: There will be a statistically significant relationship between the participants’ 

age and their behavioral intention to use mobile learning. 

 

 A simple linear regression was conducted to determine if the participants’ age was 

significantly related to their intention to use mobile learning.  Age was the predictor and 

the intention to use was the criterion.  The data were screened for outliers prior to 

analysis.  A standardized residual was calculated for each data point.  A participant is 

considered an outlier in a regression model when the standardized residual is greater than 

3.  This process did not reveal any outliers.  A plot of standardized residuals reveals 

model linearity; there is no evidence of model heteroscedasticity. 

The regression model (Table 4.6) reveals that the participants’ age was not a 

significant predictor of their intention to use mobile learning, F (1, 266) = 0.03, = 0.01, 

p > .05, R2 = .00.  This indicates that the predictor did not account for a significant 
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amount of variation in the criterion.  The scatterplot (Figure 4.3) for the regression model 

indicates the random distribution of data points and flat regression line that is indicative 

of a non-significant model.  The results support the failure to reject H20. This suggests 

that age has no relationship on intended use of mobile learning.  

 

Table 4.6 Regression Coefficients for Research Question 2 

 

Predictor B SE  t Sig. 

Age 0.00 0.01 0.01 0.18 .861 
 

 

     

Figure 4.7 Scatter Plot for Research Question 2 
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4.2.6 Research Question 3  

 

Are the following independent variables significant predictors of the behavioral intention 

to use mobile learning: performance expectancy, effort expectancy, social influence, 

voluntariness of use, facilitating conditions, perceived playfulness and self-management 

of learning? 

 

H0: The following independent variables will not be significant predictors of the 

behavioral intention to use mobile learning: performance expectancy, effort 

expectancy, social influence, voluntariness of use, facilitating conditions, 

perceived playfulness and self-management of learning. 

 

HA: The following independent variables will be significant predictors of the 

behavioral intention to use mobile learning: performance expectancy, effort 

expectancy, social influence, voluntariness of use, facilitating conditions, 

perceived playfulness and self-management of learning. 

 

A multiple regression was conducted to address research question 3.  The 

descriptive statistics for the criterion and predictor variables are listed in Table 4.8.  The 

data were screened for outliers prior to analysis in the same manner described in the 

discussion of research question 2.  The standardized residuals reveal 3 outliers in the data.  

Review of the variance inflation factors and tolerance levels reveals no evidence of 

multicollinearity; a plot of standardized residuals reveals no model heteroscedasticity.   

The omnibus model was a significant predictor of the behavioral intention to use 

mobile learning, F (7, 257) = 110.87, p < .01, R2 = .75.  This indicates that together the 

predictors account for a significant amount of variation in the criterion.  The regression 

coefficients (Table 4.9) reveal several significant predictors.  Performance expectancy, 

social influence, facilitating conditions, and perceived playfulness were all significant 

positive predictors within this model. Effort expectancy and self-management of learning 

were not significant predictors within this model. 

 As shown in Table 4.8, the results support rejection of H30 for these predictor 
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variables. This indicates that the intention to use mobile learning increases with 

increasing levels of these subscales.  Voluntariness of use was a significant negative 

predictor of the intention to use mobile learning,  = -0.17, p < .01.  This indicates that 

the intention to use mobile learning increases with decreasing levels of voluntariness.  

The results support the acceptance of H30 for the variables effort expectancy and self-

management of learning.  This indicates that the intention to use mobile learning does not 

increase with increasing levels of these subscales.   

 

Table 4.7 Descriptive Statistics for Regression Predictors 

 

Variable n M SD 

Behavioral Intention to Use Mobile Learning 265 4.97 1.91 

Performance Expectancy 265 5.24 1.70 
Effort Expectancy 265 5.53 1.53 
Social Influence 265 4.50 1.43 
Voluntariness of Use 265 4.84 1.15 
Facilitating Conditions 265 5.32 1.30 
Perceived Playfulness 265 4.37 1.19 
Self-Management of Learning 265 5.61 1.21 

    
 

Table 4.8 Regression Coefficients for Research Question 3 

 

Predictor B SE  t Sig. 

Performance Expectancy 0.41 0.07 0.37 6.04 .000 
Effort Expectancy 0.05 0.08 0.04 0.58 .566 
Social Influence 0.17 0.07 0.13 2.60 .010 
Voluntariness of Use -0.28 0.06 -0.17 -5.03 .000 
Facilitating Conditions 0.44 0.07 0.30 6.33 .000 
Perceived Playfulness 0.19 0.06 0.12 3.00 .003 
Self-Management of Learning 0.07 0.06 0.05 1.27 .206 
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4.3. Additional Analysis 

 

The archival data returned data that was not specifically addressed in this study 

but was analyzed. The findings returned shed light on student opinions on and usage of 

mobile devices for learning and information seeking. Table 4.9 reveals the overall 

personal useage for personal activities on a mobile device. Phone communication was the 

highest (84.4%) response. Followed by Send/receive text messages (78.3%), Take 

pictures, and Send/receive email (61.1%). Out of all of the responses 8.6% reported no 

personal activities on their mobile device. 

 

Table 4.9 Descriptive Statistics for Mobile Device Personal Activities 

 

Personal Activities n % 

Phone communication 265 84.4 
Send/receive email 192 61.1 
Send/receive text messages 246 78.3 
Take videos 148 47.1 
Take pictures 241 76.8 
Listen to music 170 54.1 
Schedule appointments 159 50.6 
Pay bills 84 26.8 
Play interactive games 127 40.4 
Use data apps to read/edit 94 29.9 
None 27 8.6 

Note. n = 314 
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Table 4.10 reveals the reported frequency of accessing the Internet. Of those accessing 

the Internet, several times a day was the highest (47.9%) and 1- 2 days a week (3.9) was 

the lowest. In addition, 22.3% reported never accessing the Internet on their mobile 

device. 

 

Table 4.10 Descriptive Statistics for Frequency of Internet Access 

 

Frequency of Internet Access n % 

Several times a day 148 47.9 
1 – 2 times a day 43 13.9 
3 – 5 days a week 26 8.4 
1 – 2 days a week 11 3.6 
1 – 3 times a month 12 3.9 
Never 69 22.3 

 

 

Table 4.11 reveals the usage frequency for accessing information resources on a mobile 

device. The Internet was the highest (81.7%). Followed by Weather (71.9%), Maps and 

directions (64.7%), and News (59%). 

 

Table 4.11 Descriptive Statistics for Mobile Device Information Resources 

 

Information Resources n % 

Podcasts 46 16.5 
Video 141 50.7 
Social networks 163 58.6 
eBooks and journals 55 19.8 
Internet 227 81.7 
Library resources 54 19.4 
Maps and directions 180 64.7 
Shopping 99 35.6 
Weather 200 71.9 
News 164 59.0 
Other information gathering apps 94 33.8 

Note. n = 278 

 

 



 76

Table 4.12 reveals the student interest in accessing information resources on a mobile 

device. The highest was Text message a librarian (65.5%). Followed by eBooks (62.2%), 

Catalog database search (54.0%), and Books and movie reserves (50.4%). 

 

Table 4.12: Descriptive Statistics for Mobile Device Interest in Access Information 

Resources 

 

Information Resources n % 

Catalog database search 150 54.0 
Book and movie reserves 140 50.4 
eBooks 173 62.2 
Library videos and audio files 114 41.0 
Library blog 69 24.8 
Text message a librarian 182 65.5 
Ask-a-librarian chat services 131 47.1 

Note. n = 278 

 

Table 4.13 reveals the student interest for accessing IT related information resources on a 

mobile device. Grades was the highest (89.2%). Followed by School email (87.2%), 

Instant messaging (72.6%), and Course lookup (68.1%). 

 

Table 4.13: Descriptive Statistics for Mobile Device Interest in Access IT Resources 

 

Information Resources n % 

School email 251 87.2 
Instant messaging 209 72.6 
Instant messaging student 156 54.2 
Course lookup 196 68.1 
Financial aid 192 66.7 
Pay fees 168 58.3 
Grades 257 89.2 
Registration 204 70.8 
College news and events 176 61.1 

Note. n = 288 

 

 
 



 77

Table 4.14 reveals the student interest for accessing learning resources on a mobile 

device. The college learning management system, Blackboard, was the highest (89.6%). 

Followed by Electronic textbooks (72.7), Flash card (61.5%), and Course related videos 

(57.3%). 

 

Table 4.14: Descriptive Statistics for Mobile Device Interest in Access Learning 

Resources 

 

Information Resources n % 

Course related PPT slides 153 53.5 
Course related audio files 156 54.5 
Course related videos 164 57.3 
Electronic textbooks 208 72.7 
Flash card 176 61.5 
Hyperlinks to course content 151 52.4 
Blackboard 258 89.6 
Writing/grammar videos 119 41.6 
Math videos 149 52.1 
Reading improvement videos 102 35.7 

Note. n = 286 

 

 

 

 

4.4 Summary 

 

This chapter presented the quantitative findings generated by the analysis of the 

pre-existing survey data examining factors associated with student acceptance and use of 

mobile learning.  The next chapter presents the findings based on the analysis of the 

qualitative data captured in interviews during the second phase of the study. Findings 

from all of the data were ultimately aggregated to answer the research questions in 

chapter 6. This guided the formulation of conclusions, recommendations and identify 

potential areas for future research. Those conclusions, recommendations, and areas for 

future research are presented in Chapter 7. 
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5. QUALITATIVE ANALYSIS RESULTS 

 

 

5.1 Introduction 

 

This chapter presents the results and overview of the qualitative analysis. This 

study is not intended to be generalizable to a large population; rather, it attempts to 

deepen our understanding of mobile learning in the context of higher education by 

describing rich data from semi-structured interviews and detailed reporting of the 

qualitative research process. Transcripts of twenty interviews were collected and 

analyzed to answer the qualitative research question What factors do students identify as 

influences on their use of mobile devices for learning?  

The interview transcripts were coded using inductive analysis and Nvivo 9.0 

software. The patterns, themes and categories of analysis were derived from the interview 

data (Patton, 1990, p. 390).  Six categories and seventeen themes emerged. These themes 

were guided by the participants’ answers to the interview questions, and were not based 

on a pre-existing framework for UTAUT. Qualitative data analysis results include 

explanation of the semi-structured interviews, theme and category development, and 

analysis of each theme.   After analyzing the data, the researcher re-examined the themes 

and comments to determine if they could be mapped to the conceptual framework 

outlined in chapter 2. It was found that most of the themes mirrored the determinants 

from UTAUT, self-management of learning, and perceived playfulness. The themes for 

communication, convenience, device attributes, social influence, and support learning 

were then mapped onto these factors. 
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5.2 Data Collection 

 

5.2.1 Semi Structured Interviews 

 

Data were collected using semi-structured interviews on student perceptions and 

usage of mobile devices for learning and communication. In addition, interviews were 

conducted to identify factors influencing the intention to use mobile devices for learning 

that were not explained by the model proposed in this research.  

An interview instrument to guide the interviews was developed based on the results of the 

quantitative analysis and relevant literature. There is no single operationalized definition 

for the abstract concept mobile learning. The first step was to review the literature for 

mobile learning definitions. After a review of the literature, the college administrators 

who administered the survey from which the archival data was drawn for this research 

decided upon a definition. To remain consistent, this same definition was provided to 

both survey and interview participants. Mobile learning was operationalized for 

participants as being the wireless delivery of learning content (e.g., lectures, activities, 

video, audio, and ebooks) to students through handheld mobile technology devices (e.g., 

handheld computers cell phones, iTouches, and PDA’s) antime and anywhere 

(Aderinoye, Ojokheta & Olojede, 2007; Wang, 2007). When factors or terms used in 

research are subjective or abstract, then they can be hard to measure. For example, if 

students were unaware of whether a lap top could be perceived as a mobile device in this 

research or were unsure of whether learning on a mobile for personal rather than 

academic learning was being examined, then this could have potentially skewed the data. 

The interview survey instrument was pilot tested on two community college students. 

Feedback from the pilot test aided in adjustment of the interview questions to make them 

easily understood by student interviewees and to ensure that interviews could be finished 

within thirty to forty five minutes. 
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The interview instrument consists of three segments:  

1. Section one focuses on gaining insight and information on student use of 

mobile devices for learning.  

2. Section two focuses on gaining insight into the use and perceptions of 

using mobile devices for Internet communication for academic purposes. 

And  

3. Section three focuses on device attributes and barriers to using mobile 

devices for learning. 

An interview protocol was developed to ensure consistency in the interview 

process. The twenty interviews lasted from 15 to 25 minutes. Interviews were conducted 

and recorded in person or online using the Internet voice software program Skype from 

the researcher’s computer. Skype offers a free program enabling users to send and receive 

calls via computer or mobile device. The fee-based service for calling cellular or landline 

phones and the Skype add-on Callburner was used for recording the online interviews.   

All interviews were transcribed verbatim and [inaudible] was inserted to indicate 

portions of the recording not clear enough to transcribe. First level data coding and 

analysis was conducted on individual interviews and the overall interview data were 

pattern-coded using the six steps for qualitative data analysis outlined in Creswell (2003). 

Data were analyzed and organized using Nvivo 9.0 software. 

 

5.2.2 Participants  

 

Eleven males and nine females volunteered to participate in the interviews. 

Participants were selected from a convenience sample of north Florida community 

college students. Interviews were collected to the point of unique data saturation.   
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5.3 Themes   

 

First, the interview text was searched for aggregate repeating ideas. The 

possibility that an idea represents an important idea increases with the number of times 

the idea repeats. When coding a theme the researcher was primarily looking for 

expressions of an idea or idea relevant to this research. The researcher sought to develop 

both descriptive and explanatory themes. An instance of a theme may be text or concepts 

of any size and a unit of text could be assigned to more than one theme simultaneously. 

To ensure consistency of coding, a coding manual was developed with names, rules for 

assigning a given code and examples. The coding manual established rules that described 

theme properties that could be used to justify the inclusion of each interview data bit that 

was assigned to the theme as well as to provide a basis for replication in future research. 

A coding sample was done at the onset on one interview transcript. Coding consistency 

of the sample was constantly checked by the researcher through a re-examination of 

assigned coding throughout the coding process. A final re-examination of the coding for 

the entire sample was conducted to address possible researcher coding fatigue and any 

changes in the researcher’s view on theme properties. Two more interviews were then 

coded in the same manner and the coding compared to the sample coding. Adjustments to 

the code manual were made and the remaining transcripts were coded. Theme names, 

definitions, and rules were refined and continued to evolve as additional interviews were 

analyzed. The process of re-examining coding during and after the transcripts were coded 

was carried out for all of the interview transcripts. The analysis of individual interviews 

reveals seventeen themes outlined in Table 5.1. 
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Table 5.1 Themes Identified in Individual Interview Analysis 

 

Themes Number of Sources Number of References 

Usage-Academic 20 69 

Perceptions-Social 
Interactions 

20 44 

Usage-Personal Learning 20 40 

Usage-Social Interaction 20 39 

Device Attributes Important 
to Learning 

19 37 

Encouragement & 
Expectations 

19 34 

Ownership 20 32 

Perceptions-Support 
Learning 

20 32 

Calendar & Reminders 17 29 

Ready Access  16 24 

Acceptance  13 23 

Mobile Access 10 21 

Ease of Use 15 18 

Library Resources 13 17 

Knowledge 12 13 

Enjoyment & Exploration 10 13 

Cost 5 6 

   

 

 

The next section identifies the themes as the factors influencing usage of mobile 

devices for learning and defines them by category. The qualitative data analysis discloses 

the factors influencing community college students’ usage of mobile devices for learning 

as seventeen themes occurring within six categories.   

 

  



 83

5.4 Categories 

 

Using a naturalistic approach, the interviews were interpreted using inductive 

content analysis due to its power to assist a researcher to remain faithful to the original 

meaning of interview responses. A constant comparative method was used for theme and 

category development. This involves a systematic comparison of the text assigned to a 

theme or category already assigned. The theoretical model used in this research therefore 

did not define the themes or categories. Each theme was further examined to develop 

central themes or factor categories in which the themes would relate. Six thematic 

categories (Table 5.2) emerged: Barriers, Communication, Convenience, Device 

Attributes, Social Influence, and Support Learning. These categorized responses were 

then interpreted and tied together to form descriptive statements useful in interpreting 

student’s perspectives on mobile learning.  

 

Table 5.2  Categories and Themes 

 

Categories Themes 

Barriers Ownership 
Acceptance 
Student Identified Barriers  
Library Resource Knowledge 

Communication Usage-Social Interaction 
Perceptions-Social Interactions 

Convenience Ready Access  

Device Attributes Ease of Use 
Device Attributes Important for Learning 

Social Influence Encouragement & Expectations 

Support Learning Calendar & Reminders 
Enjoyment & Exploration 
Library Resources 
Perceptions-Support Learning 

 Usage-Academic 
Usage-Personal Learning 
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5.4.1 Barriers 

 

To identify barriers to using mobile devices for learning, the researcher asked 

participants: Is there anything that makes you reluctant or unwilling to use your cell 

phone for personal learning or academic learning? Additional barriers were identified 

during the analysis of the interview transcripts. Many conveyed experiencing limitations 

in access and, in some cases, problems that were obstacles to their use of mobile devices 

for learning and information sharing at the college. This category includes three themes: 

feature accessibility, acceptance, student identified barriers, and library knowledge. As 

the literature suggests, there are potential barriers to the use of mobile learning such as 

acceptance, cost, technical challenges, and limited access to broadband wireless (Croop, 

2009; DuVall, et al., 2007; Lawrence, et al., 2008; Naismith, et al., 2004; Wang et al., 

2008).  

Ownership. The first interview question, Do you own a cell phone or other 

mobile device with email capabilities, Internet connection and/or the ability to add 

applications to it? was designed to elicit information on the type of phone the participants 

owned. When participants replied in the negative, follow up questions were asked to 

better understand their choice of and degree of access to mobile devices with these 

functions. Differentiated access to technology and limiting physical attributes of devices 

represent a challenge for librarians, educators, and administrators seeking to facilitate 

mobile learning. This is discussed in Chapter 6. 

Fourteen of the participants reported having email, Internet, and the ability to add 

applications to their mobile devices. Thirteen of these also had unlimited data 

capabilities. The rest either lacked mobile device Internet access, the ability to add 

applications, or both. One participant reported owning a mobile device with Internet 

capability, but he chose not to have the feature turned on due to a lack of interest and 

avoidance of additional connectivity in his life. 

 

Acceptance. Using a mobile device for learning was not accepted unilaterally by 

all of the participants. Six expressed limitations. On participant mentioned lack of interest 

in additional personal connectivity while another opined that students should not use 
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phones in class even for academic purposes. One student expressed lack of confidence in 

mobile technology for submitting assignments saying “… it may not make a difference 

realistically, but just in my own mind, if something gets to where it's pretty critical, I'm 

going to do it on the computer.” 

 

Student Identified Barriers. To identify barriers to using mobile devices for 

learning, the researcher asked participants: Is there anything that makes you reluctant or 

unwilling to use your cell phone for personal learning or academic learning?  Many 

participants indicated that they experienced limitations in access and, in some cases, 

obstacles to their use of mobile devices for learning and information sharing at the 

college.  

 

Mobile Access. Thirteen participants identified limited availability of applications 

and mobile access to learning and information technology as a barrier. Three 

interviewees identified availability and/or cost of applications as potential barriers. One 

stated that the local university had a library application but that the college itself did not. 

One student felt that this type of application could be helpful for research projects. 

Another individual suggested that the school could subsidize or talk to local carriers 

about mobile apps.  

Ten respondents mentioned limited mobile access to the college academic and 

information technology. Four expressed a desire for integrated mobile access to college 

email currently available only on the Internet. Sample quotes include “It would be nice if 

I could get my school email forwarded to my mobile phone” and “It won’t let me check 

my college email on my phone so I don’t get automatic updates, but I do check my 

regular email on my phone. It lets me do that.”  Five stated that Blackboard, the college 

learning management system, was not accessible or did not display well on mobile 

devices. Some complaints included the content being scattered, limited or no access to 

links and video, incompatibility with Android, and inability to pull up email.  

Sample quotes supporting this barrier include: “For some reason, the school 

Blackboard content is like scattered and I can’t get to the videos and links and stuff...If I 

knew the name of the video, I can look it up from my phone because my phone like 
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allows me to watch videos.” “Getting the Android phone onto the Blackboard system is a 

nightmare.” And also, “I really can’t do anything with my smartphone related to school 

as far as getting on Blackboard and ...whatever kind of Windows email they got set up, I 

can’t even get into that.” 

 

Device Attributes. Subject responses frequently reflect indications in the literature 

(Lawrence, et al., 2008)  that small screen size is a barrier for using mobile devices for 

learning. More specifically, small screen size hinders one’s ability to both read text and 

enter information.  One student stated: “Even on my phone, I would just do normal 

Google searches. And do anything else on my laptop. And so, bigger screen, faster.” 

Subjects in this and previous literature also identify slow loading pages, file 

downloading, and file editing as deterrents (Lawrence, et al., 2008).  “My phone can’t 

open and edit files. Same with downloading and viewing PPT. I can download small 

word or PPT files but not large ones. It is a hassle because it takes so long.” Participants 

of this study also mentioned the inability to watch videos or access certain websites due 

to the lack of support JavaScript or Flash.  “Like I have one math class I keep trying to go 

in and trying to do homework on the phone and it won't let you. Like QuickTime, Flash 

those kind of things, like sometime…like, they don't run.” 

 

Cost. While many participants reported unlimited data plans, five mentioned cost 

as a factor making them reluctant to use their mobile device for learning. There were also 

concerns about additional fees, and service costs that that may come with mobile learning 

capabilities. “Pay. Yeah, I don't want you pay for it.” 

 

Knowledge of Library Resources. According to the facilitating conditions portion 

of the conceptual framework (Venkatesh, et al., 2003), if students believe organizational 

and technical infrastructure exists to support mobile learning and knowledge sharing, 

they will likely use mobile devices for learning more often. Participants were asked What 

are some situations where you might want to use your cell phone or other mobile device 

to access information from a library? Interview data shows that seven of the twenty 

participants were not knowledgeable of the availability of mobile access to library 
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resources and when it might be beneficial to access the library using a mobile device. 

When asked, seven participants were unable to identify instances in which they might 

utilize a mobile device to access information in the library. Four of these seven were 

unaware of the mobile Ask a Librarian chat feature. Comments included: “I don’t really 

know if I can access all that information,” “I don’t know,” “Can’ think of any,” and “I 

can't even tell you - I never tried to get information from the library.”  

 

5.4.2 Communication 

 

Usage-Social Interactions. Participants were asked the following question: Tell 

me about a situation where you used texting or social networking service on your cell 

phone or mobile device to communicate with your instructor or classmates?  Fourteen 

out of the twenty reported using texting on their mobile devices to communicate with 

their classmates to plan study sessions, determine if class has been cancelled, remember 

due dates, learn what was covered in class, and to see if they simply needed to know 

more general information about the class.  One participant stated “I used text messaging 

hundreds and hundreds of times a day...we text each other saying, you know what time is 

class, you know, did class change, you know, what’s the homework, what’s the test on, 

what are the quizzes on, you know, that kind of thing.” Seven stated they did not text 

faculty members. “Phone calls but not to send the email or texting them or anything like 

that.” Four stated they had never texted or used a social networking site to communicate 

with a classmate or instructor and one specifically did not use Facebook to communicate 

with instructors. “I don’t really use Facebook or text my instructor or my classmates.” 

Twelve participants utilized their mobile devices to communicate on social 

networks for academic purposes. One participant stated “I’m actually friends with some 

of my instructors on Facebook and that’s great...they’d actually post other stuff that’s 

coming due in the next couple of weeks.” Five communicated with their faculty members 

on class pages and found it beneficial. Seven students stated that they communicated with 

their classmates in Facebook on their mobile devices to ask about assignments, to talk to 

study group members, and to “find out what’s going on or if I miss a day like what’s 

going on.” 
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Perceptions-Social Interactions. Participants were asked How do you feel about 

using your personal cell phone/mobile device for communicating with your instructor or 

classmates? Eighteen of the twenty felt that using their mobile device to communicate 

with faculty and students would be useful. Sample terms used to describe their agreement 

included “fine,” “easier,” “nice,” “no problem,” and “beneficial.” One participant stated 

“It certainly allows me to communicate better because before I got the mobile phone, I 

could go two or three days without realizing that I got an email from my instructor. Now 

I pull it up a lot more often.” The other two expressed a desire to maintain only phone or 

email communication with faculty. One stated: “overall, I wouldn’t like it .... If it’s 

someone I didn’t like, I wouldn’t want to give him my phone number just because it 

bugged me.”  

Participants responded differently with respect to their comfort using mobile 

devices for communication and the value they placed on its use. For example, two 

participants responded positively, saying it gave them a sense of “being connected” or a 

sense of community. “I really like being able to use the phone and social networking and 

texting to help with your classmates and with your teachers. Makes it easier to kind of 

actually form a community in a sense. Form a community--and you actually get to know 

people and study together and things like that.” Four participants specifically identified 

Facebook as a beneficial social network for communicating with an instructor on a 

mobile device. One stated she had an instructor who used a class Facebook page and 

responded to questions on Facebook “quicker than email...usually within the hour” and 

even on weekends. Another stated “I think it’s helpful as well just because I’m like - it’s 

easier for me. I’m always on Facebook.” Another stated that having a class Facebook 

page is helpful because “I’m always on Facebook.” Two respondents made 

recommendations on managing the social network sites of classes. One posited that 

instructors should have professional accounts separate from their personal ones.  Another, 

after experiencing a course page overwhelmed with people not on the class roster, said 

that class pages should be restricted to class members. He shared that a problem occurred 

in one instance when the instructor “didn’t have time to keep track of who was trying to 



 89

apply for the group...the next thing we knew we had a hundred and something different 

people in the group.”  

Six students who said they texted other students did not view texting with faculty 

positively. Texting was perceived as being “too personal” and “not professional”.  

Moreover, they wanted to keep “business, school, and friends separate” or did not wish 

give the instructor their cellular number. One student stated he would only do so if the 

instructor explicitly said “it’s okay to text me.” Sixteen students referenced and viewed 

social networking using Facebook and texting positively. Sample quotes include: 

 

“I am very comfortable with it because I’m used to using it for personal use.” 

“If the teacher is texting me, it’s most likely going to be for assignments and 

things like that...So whenever you can, that’s fine. And then as a classmate, the 

classmate deal goes, if I can help you, I will. So, text, sure.” 

“It definitely makes it easier if you miss a day or if you’re just - not being able to 

go to class or like having like a doctor’s appointment or something...” 

 

5.4.3 Convenience  

 

Ready Access. According to the performance expectancy component in the 

conceptual framework (Venkatesh et al., 2003), students may be motivated to use mobile 

devices for learning because it can improve performance or help solve problems or 

answer questions more quickly. No specific question was asked to obtain information on 

the importance of convenience or ready access to information. In the interview data, eight 

participants’ responses indicated quick and immediate access to information and 

communication with their classmates through mobile devices positively affected their 

views on mobile learning and academic communication. Such responses included terms 

like “convenience,” “easier,” “quick,” and “instantly.” Supporting quotes from 

participants included the following: “everybody has their phone on them at all times, so, 

like if you all of a sudden need something for a class, you can automatically have it on 

your phone to learn from it.”, and “it's just a lot more convenient and it saves me a lot of 

time and it – I just have it there with me at all times.”  
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5.4.4 Device Attributes 

 

Ease of Use. The effort expectancy component in the conceptual framework 

(Venkatesh et al., 2003) implies that it is more likely that a student will use mobile 

learning if it is easy to learn and/or easy to use the mobile device in daily life. The 

interview data suggest that students find learning to use mobile devices easy and that this 

positively influences their decision to use them in their daily and academic lives.  

Of the fifteen who responded to a follow up question asking how easy or difficult 

they would find learning to use a mobile device for information seeking or learning, nine 

perceived the learning process to be “easy,” “very easy,” or “very, very easy.” For 

example, one student stated “I can usually pick up a cell phone, even one that I've never 

seen before and once I've learned how to get past the first menu, it's over and done with.”  

One participant said it only took him a couple of hours to learn how to use a mobile 

device.  

Six participants indicated slightly less confidence than the previously mentioned 

fifteen, but still did not find the learning process difficult. They used phrases such as 

“pretty easy,” “It wasn't particularly difficult for me,” and “not too hard.” One speculated 

that growing up in the digital age may have made using mobile devices easier for him. “I 

don't think it's very hard to understand, but, you know, that's just my opinion because I'm 

growing up in a digital age.” The device screen and type of phone were identified as 

features that may make learning slightly more difficult. “It might be a little hard just 

because the screen is kind of small, but I think that would be the only thing.” No 

participant expressed experiencing actual difficulties in learning to use their mobile 

devices for personal or academic learning. 

 

Device Attributes Important for Learning. Nineteen participants responded to the 

question What device features would be important to your deciding to use your cell phone 

or mobile device for learning? The most frequently reported features were Internet 

access, applications, and screen size/resolution. Eight identified Internet access. Eight 

identified the need for applications “to help with learning” such as a dictionary, scientific 

calculator, calendar, a school application with an interactive campus map, news feed, 
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quick email access, and an eReader application. One participant who identified an 

application for reading textbooks stated “...I wouldn’t even buy a textbook. I’d just have 

all my textbooks on my iPhone so I could access whenever.” Four listed screen size and 

resolution as being attributes needed in a mobile device with three listing a “bigger” 

screen size and one “the resolution on the screen would need to be good enough that it’s 

readable in most circumstances”. Three identified the ability to record and play sound 

files and play video files such as “QuickTime” and “Flash” as being important for 

learning. One out of the two mentioning the mobile keyboard, one desired the ability to 

customize the setting for a touch screen. Another preferred a physical keyboard saying 

“I’m a real nut, and I drive and text.” Two respondents felt operating system speed was 

important.  Two more wished to link their email accounts to their phones.  Single 

responses to the desired features question included: “an unlimited data plan,” a device 

that is “easy to understand,” “spell checking,” and the ability to “handle different file 

formats, such as documents or word documents, text documents, and PDFs.”  

 

5.4.5 Social Influence 

 

Encouragement and Expectations. According to the social influence component 

in the conceptual framework (Venkatesh et al., 2003), a student will more likely use 

mobile devices for learning if he or she feels that important people, such as faculty, 

promote their use, utilize the devices themselves, or encourage students to use mobile 

devices for learning. The findings on social influences on students are presented below. 

The interview data indicate that the influence from professors at the college was not 

strong. 

When asked In general, how supportive have your professors been in your use of 

a mobile device for learning?, eleven participants conveyed that the majority of faculty 

exhibit lack of support and acceptance of mobile device use for learning and information 

seeking. This ranged from lack of information provided by faculty for potential academic 

usage “like they haven't ever mentioned anything we could through our phone”, 

discouragement of usage in class “in using it in class, most of my teachers have really 



 92

discouraged it,” not incorporating mobile devices in the classroom instruction, to a 

perception of faculty discomfort with the technology.  

Five students said they had been instructed to completely turn off mobile devices 

at all times during class or that the instructor did not wish to see phones during class.  As 

stated by one student, “pretty much universally, the first thing they do is tell you, all 

phones out of your hands and off." One participant stated that this included the use of 

laptops in most classes and another stated this included the use of a mobile device, 

specifically a cell phone, for note taking. One participant expressed frustration with the 

inability to use his mobile device for note taking because “some of us can type a lot faster 

than we can write”.  

It is important to note that negative comments focused on the use of mobile 

devices in the classroom setting rather than usage outside of the classroom. One obvious 

reason might be that instructors desired their students’ undivided attention during lectures 

and interviewees provided additional reasons. Two participants suggested that professors 

feel students should not be focused on communication like texting during class and that 

some older professors may be distracted by the sound of typing.  One of these students 

suggested it was due to a belief “that we're like texting and like doing something that's 

like unrelated to the class.” the other interviewee suggested the acceptance of technology 

depended on the age of the faculty member. “Older instructors aren't real comfortable 

accepting new technology in their classrooms. I think the clicking of the keys is 

distracting that's why they won't let a lot of laptops in class or netbooks. Some younger 

instructors are okay with it because that' what they've seen and that's what they've done.” 

Four interviewees stated possible ways for using mobile devices for learning purposes 

was not mentioned by their instructors. For example, one stated “I really don't have 

anyone that really mentioned it”.  

Interestingly, some participants perceived that the majority of faculty have a 

negative feeling toward technology and mobile technology in particular. “A lot of them 

don’t like them [mobile devices] or seeing us look down as we are walking to class or in 

class. I had an instructor say he was walking on campus and everyone was looking down 

at their phone.  It seemed to really bother him.“ Another participant stated that he felt the 

majority of teachers are ‘bothered’ by technology and “aren't really involved in the 
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process that of like using technology and mobile devices, stuff like to actually enhance 

learning. I find very few teachers that really grasp it and really enjoy promoting it in their 

classes.” Perception of this negative attitude toward mobile devices affected one student’s 

willingness to inquire into the availability of mobile learning resources. When one 

participant was asked whether any of his instructors had ever discussed making course 

related content available on mobile devices, he replied that he had “never actually spoke 

to a professor about it because normally they just don't want to see your phone.” 

Eight participants reported instances of feeling that faculty and/or the college was 

supportive of using mobile devices for learning or communication. For example, two 

participants stated that faculty was supportive of the use of mobile devices in the 

classroom if it was for academic learning or if the faculty member knew what the 

students were doing.  Two other interviewees perceived the college as being “very 

helpful” or “extremely supportive” of mobile learning and information seeking. Two 

participants stated that faculty supported using mobile devices to communicate with them 

by phone or email outside of class. However, one of these same participants also felt that 

“in using it in class, most of my teachers have really discouraged it.” Another participant 

stated that they were able to convince one instructor to allow them to use mobile devices 

in the classroom to take notes, but that it took some persuasion to be allowed to use their 

phones.  The participant stated they “had to argue our point to be able to use the phones.”  

While one participant reported not having seen any faculty support of mobile 

learning in the classroom, he also shared an experience regarding an instructor who 

utilized a class Facebook page. This instructor was “supportive of our using it – computer 

or phone” outside of the classroom. Another interviewee who reported feeling that the 

“bulk” of the faculty was not supportive of using mobile devices also stated that “one 

instructor that would let us look stuff up online” in the classroom. 

5.4.6 Support Learning 

 

This category includes six themes: calendar and reminders, enjoyment and 

exploration, library resources, perceptions-support learning, usage-academic, and usage-

personal learning. The data indicate that students find mobile devices to be helpful for 

managing time, enjoyable to use, and useful for learning purposes.  
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Calendar & Reminders. According to the self management of learning 

component of the conceptual framework (Venkatesh et al., 2003), it is more likely that 

students will use a mobile device for learning if they feel self-disciplined and can engage 

in autonomous learning. One key aspect is the ability to manage study time effectively 

and submit assignments on time.  Seventeen participants mentioned cellular phone 

calendars to assist in academic learning. The calendar and reminder functions were 

clearly important time management tools.  

Utilization of the mobile calendar and reminder function ranged from usage for all 

assignment “I have an application of where I have a "To Do" list and I also have a 

calendar.  And I have put in all of the assignments for my semester that I know of and I 

have it remind me for when they're due, so that I can keep on track of it.” to usage for 

long-term or import tests and assignments only. Reasons given for only using the 

calendar function on a mobile device were being able to remember regularly occurring 

assignments or making written notes for minor or short term assignments. The use of the 

reminder function and having their phones with them at all times so they received these 

updates was a common theme throughout and was found to be very useful to the students 

“each has an alarm to remind me like day by day that I need to do things and [Inaudible] 

so that's really helpful.” Sixteen reported using the calendar function, fourteen of which 

the respondents stated they used the reminder function in the calendar. One individual 

stated he normally used a paper planner for noting down assignments and due dates. “I 

rarely use my phone for that. I write it out. It helps me to see what is due before its due.”  

 

Enjoyment and Exploration. According to the perceived playfulness component 

in the conceptual framework (Venkatesh et al., 2003), it is more likely that a student will 

use mobile devices for learning if he or she finds the interaction intrinsically enjoyable or 

interesting. Interview data analysis shows that seven participants identified a playfulness 

component to their use of mobile devices. Supporting terms quoted include “enjoy,” 

“gratifying,” “love,” and “fun.”  

Seven participants made comments showing enjoyment of using a mobile device 

for learning and communication with comment such as “I definitely enjoy using it.” 
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Three of the seven stated that they “love” their phone. Four of the respondents’ 

comments suggest that the convenience of accessing information on a mobile device 

contributes to the enjoyment. Comments included: “I think I would be more likely to do it 

because it wouldn't seem much of a chore if I could just do it anywhere and use my 

phone to do it.” and “since I have it right at my hand, I can look it up and I really felt that 

I learned more. Because it's kind of more a gratification in a sense.“ 

Five students identified mobile device use as leading to intellectual exploration 

like reading beyond the required subject on Wikipedia or losing track of time while 

enjoying research. “I was looking on Wikipedia for something related to a U.S. History 

class, and the more information that I was reading about it, I wanted to go on onto 

different pages about different topics and I ended up, like, onto something that gave me a 

leader later into what I was learning.” Another provided the example of losing track of 

time while using his mobile device “Like, one day, I was – I was looking up research 

topics for the next day...and my class started, I think, in like half an hour, so I just, you 

know, I just passed a little bit of time, like, looking up some research…on my topic. 

That's how I prepare myself for the class and, you know, without even – subconsciously, 

I just like pass like 45 minutes and ended up being late for my class.” 

 

Library resources. According to the facilitating conditions of the conceptual 

framework (Venkatesh et al., 2003), if students believe organizational and technical 

infrastructure exists to support use of mobile learning and knowledge sharing, they will 

more likely use mobile devices for learning. To determine if students were aware of 

mobile access to library resources and how they might be used for learning, participants 

were asked What are some situations where you might want to use your cell phone or 

other mobile device to access information from a library?  Interview data showed that the 

majority of the participants were knowledgeable of the availability of mobile access to 

library resources and when it might be beneficial to access the library using a mobile 

device.  

The interview data showed that thirteen interviewees could identify situations in 

which they might utilize mobile library resources.  Seven could not think of possible 

instances in which they would use mobile access to the library.  Four of these seven did 



 96

not know about the mobile Ask a Librarian chat feature.1  Reasons for students using 

mobile library resources include accessing the database, reading articles or ebooks, 

requesting information, visiting library websites, and checking library hours. Sample 

quotes that show the instances in which students would utilize library resources on a 

mobile device are: “if I wasn't in the library and I need to get information,” “if I’m 

already on campus but don’t want to go to the library,”  “if I was on campus and wasn't 

able to access the computer,” “if you were trying to do a research project that would be 

very useful. That way, you don't have to continually going back to the computer at the 

library and looking up different books,” and “if I could just lay on my bed and access the 

database and read my articles, not to get up to my computer, I'm lazy. “  

 

Perceptions-Support Learning. According to the performance expectancy component 

in the conceptual framework (Venkatesh et al., 2003), students may be motivated to use 

mobile devices for learning because it can improve performance, help solve problems, 

and provide answers more quickly. Therefore, with regard to perceptions-support 

learning, students were asked two types of questions:  

 

1. questions regarding their perceptions of mobile device use for academic learning 

and communication; and  

2. questions asking how they utilize mobile devices for learning.   

Eighteen participants saw benefit in using mobile devices for learning support. 

Respondents used terms like “productive,” “organize,” “discipline,” “easier,” and “quick” 

to indicate this. Sample quotes supporting their responses are provided below. 

 

“I feel like it teaches you like discipline…good responsibility. I think there's just 

really like – it's a really nice tool to have. I think if you didn't use it you're – you 

know, you're just wasting it, you know.” 

“Between iHomework and the MyMath application that allows me to use math 

formulas... There's a whole lot of information, you know, in that. And it just so, like, 

                                                        
1 Data regarding the knowledge of the availability of mobile access to library resources is outlined in more 
detail above (See BARRIERS 4.5.1. 
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organized my thoughts.” 

“It just makes a lot easier for me to actually like, do the current events and just 

quicker.” 

“It helps me manage my time to be productive.” 

 

Two participants saw no benefit to using mobile devices for learning. One stated 

that he found using mobile devices to be of minimal use for learning but recognized the 

convenience of it use. The other participant found using mobile devices for learning to be 

a “hassle” and associated the phone with entertainment.  

 

Usage-Academic. To add depth to the performance expectancy component in the 

conceptual framework, the following two questions were asked to determine how 

participants used mobile devices for academic purposes:   

 

1. Tell me about an instance when you tried to use your cell phone or mobile device 

to help you learn something related to your schoolwork.  

2. What are some other situations where you might use your cell phone or mobile 

device to help support your academic learning? 

Sixteen participants provided examples of using mobile devices for learning. Four 

stated that they never used them for learning. The sixteen respondents most frequently 

reported using their mobile phone for the following academic purposes: Internet 

searching, email, and access to course content available through the Blackboard learning 

management system. Sample quotes are provided with each of the areas of suggested 

academic learning usage as well as the number of times that area was mentioned. 

 

Internet Search (11 responses): “I was sitting doing vocab and I couldn't really 

find the answer in the book so I looked up for vocab for it online, on Google.” 

Email (10 responses): “I use my BlackBerry just about 90% of the time for 

email. There is no point anymore for me to go and turn on my computer when it's 

right here on my phone.” 
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Blackboard (9 responses): “I definitely check my Blackboard and stuff more 

easily with my phone because I actually look at it at random times throughout the 

day.” 

Videos (4 responses): “YouTube. I had a class at ethics over the summer that I 

needed to watch a video and I used it for that.” 

Instructional  Resources (4 responses): “library database;” “I have like online 

books;” and “I pull up different study guides and different documents that my 

professors put online.” 

Applications (5 responses): “MyMath application that allows me to use math 

formulas.” 

Support Services  (3 responses): I have like an online tutoring thing on my 

phone, so, I can like log online and, you know, personally ask a tutor, you know, 

for their help without even being at a real computer;” and “I have looked at 

classes on my phone to see what’s available.” 

 

Usage-Personal Learning. To add depth to the performance expectancy 

component in the conceptual framework (Venkatesh et. al., 2003), participants were 

asked the following question to determine how they use mobile devices for personal 

learning:  “Tell me about an instance when you used your mobile phone/device to learn 

something of personal interest.”  

Searching the Internet, obtaining directions, and finding news were the three top 

personal learning activities participants listed. When providing examples using mobile 

devices to learn for personal interests, seventeen said they used mobile devices to find 

information on movies, phone numbers, poetry, Wikipedia articles, and “just about 

anything in general.” Seven reported using their device to obtain directions, with one 

stating that he used the map feature almost every day for this purpose. News was 

identified by five, weather by three and wikipedia or online articles by two participants. 

Using mobile devices for accessing calculator functions, iTunes, spell check, and for 

looking up stock information were all mentioned by single individuals.  
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As stated earlier, the themes came out of participants’ answers and were not based 

on a pre-existing framework for UTAUT. The researcher was interested in whether or not 

responses point toward determinants of mobile learning outlined in the model for this 

research and ones that could be examined in future research.  Therefore, the researcher 

re-examined the themes and comments. It was found that most of the themes fit well in 

the UTAUT determinants, self-management of learning, and perceived playfulness. The 

interview sessions suggest that mobility is a determinant. Mobility (outside of the 

conceptual framework for this study) is the extent to which an individual believes that it 

is important that his or her mobile device can be used in different locations and 

environments (Lapezynski, 2004). The remaining themes (Ownership, Acceptance, 

Mobile Access, Technology, Cost, and Knowledge) were mapped to Barriers, an item not 

addressed by a research question. 

 

Table 5.3 Constructs and Themes from Qualitative Analysis 

 

Construct Theme 

Performance 
Expectancy 

Perceptions-Support Learning, Usage-Academic, and 
Usage-Personal Learning 

Effort Expectancy Ease of use, Device Attributes Important for Learning 

Social Influence Acceptance, Usage-Social Interaction, Perceptions-Social 
Interaction 

Facilitating 
Conditions 

Library Resources 

Perceived Playfulness Enjoyment & Explorations 

Self-management of 
Learning 

Calendars and Reminders 

Mobility Ready Access 
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6. PROJECT SUMMARY 

 

6.1 Introduction 

 

This chapter provides a project summary and discussion of the results in Chapter 

4 and Chapter 5. More specifically, it examines the factors affecting community college 

students’ acceptance of mobile learning using the well-established technology acceptance 

model UTAUT as a theoretical basis.  It focuses on important findings related to the 

research questions, explains limitations, and discusses opportunities for future research. 

This dissertation is primarily an attempt to learn more about student acceptance of mobile 

learning in higher education. It set out to identify factors affecting acceptance of mobile 

learning in two-year, higher educational institutions. Prior research emphasized the 

importance of understanding the determinants of acceptance and use of mobile learning 

(Liu et al., 2010; Wang, et al., 2009).  Due to the limited mobile learning research 

conducted using technology acceptance models as a theoretical basis, earlier researchers 

recommend further investigation of behavioral intentions to accept mobile learning 

(Wang, et al., 2009). Both UTAUT and TAM describe and explain the organizational 

acceptance of a technology while the setting for mobile learning is individual use of a 

service/device. It has been suggested that UTAUT should be modified for mobile systems 

(Carlsson et al., 2006; Wang, et al., 2009). 

UTAUT identifies performance expectancy, effort expectancy, social influence, 

behavioral intention, and facilitating conditions as variables impacting intention to use 

and usage of technology (Venkatesh et al., 2003). Using results from archival survey 

data, this research adds the independent variables perceived playfulness and self-

management of learning to the UTAUT predictor variables. Furthermore, this dissertation 

examines the impact of voluntariness of use as a predictor on behavioral intentions and 

seeks to determine if there are gender or age differences in the behavioral intention use 

mobile learning. 

In this study, the mixed methods approach employed uses qualitative data to help 

explain quantitative findings.  Quantitative data from a pre-existing cross sectional study 
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administered by a North Florida community college were used to supplement original 

data collected.  The archival data consists of responses to a 330-response online survey 

consisting of demographic questions, the UTAUT survey instrument, questions related to 

the two additional constructs, and questions regarding student use of information 

technology, library, and learning resources. Appendix A contains the questions 

administered in the survey instrument. Original interviews of twenty students drawn from 

the same North Florida community college were conducted which add depth to the 

previous survey results. Appendix B contains the interview questions. Findings from this 

research should provide college administrators, educators and librarians insight into 

strategies for facilitating student acceptance of mobile learning.  

 

6.2  Quantitative Findings and Discussion 

 

This dissertation demonstrates that performance expectancy, social influence, 

facilitating conditions, and the additional construct perceived playfulness are positive 

predictors and voluntariness of use is a negative predictor of behavioral intent to use 

mobile devices for learning. In contrast to previous research, effort expectancy (as well as 

the added variable self-management of learning) were not found to be significant 

predictors of college students’ said behavioral intent (Sumak, Polancic, & Hericko, 2010; 

Wang, Wu, & Wang, 2009).  

When compared to the work done by Venkatesh et al., (2003) and Wang et al., 

(2008), the model used in this research is unique and simpler model, contains a different 

combination of variables, and uses different analysis when examining the data. In 

addition, unlike Venkatesh et al., (2003), facilitating conditions was examined as a 

predictor variable for behavior intention rather than usage. Wang et al., (2008) used the 

UTAUT variables associated with behavioral intention when examining mobile learning. 

The original UTAUT research did not examine mobile technology. Therefore, the path 

coefficients displayed in Figure 6.1 are for Wang et al., (2008) and beta coefficients for 

the analysis conducted for this study (Figure 6.2). A comparison of the standardized path 

coefficients and beta coefficients are provided in Table 6.1. 
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Wang et al., (2008) used path analysis in their statistical analysis. The authors 

sought to exam the effects of age and gender on the predictor variables. Path 

coefficients can be used in examining the possible causal linkage between variables. 

Causal linkage between variables was not the focus of this research so multiple 

regression was conducted. As discussed in the Chapter 3, multiple regression was used in 

this dissertation study to examine the relationship between several independent or 

predictor variables and the dependent variable behavioral intention. The beta 

coefficients refer to the expected change in the dependent variable (behavioral intention), 

per standard deviation increase in the predictor variables. A discussion of how the 

findings from this study relate to theory and the literature is provided in chapter 6 and 

chapter 7. 

 

 

 

Figure 6.1: Beta coefficients for Donaldson, (2011)  

*p 0.05; **p 0.01. 
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Table 6.1: Wang, et al., (2008) coefficients and Donaldson, (2011) Coefficients 

 

Variables Path coefficients 
Wang, et al., (2008) 

Beta coefficients 
Donaldson, (2011) 

Performance Expectancy 0.26** 0.37** 

Effort Expectancy 0.21**            0.04 

Social Influence                0.12*            0.13* 

Perceived Playfulness 0.21** 0.12** 

Self Management 0.20**            0.05 

Facilitating Conditions  0.30** 

Voluntariness of Use            -0.17** 

*p 0.05; **p 0.01. 

 

6.2.1 Characteristics of Mobile Use 

 

Results from the archival survey confirm that student personal use of smartphones 

and mobile devices is high. Students use their phones daily and approximately half 

(47.9%) use handheld devices to access the Internet several times per day; 14% do so two 

to three times per day. The most popular information resources currently accessed with 

mobile devices are the Internet, weather, maps and directions, news, and social networks. 

The reported usage of the Internet in Smith (2010) and this study suggests that hardware 

is a barrier to some, but not all of today’s college students’ mobile learning and 

information seeking.    

It was found in the archival data used in this dissertation that 22% of students 

never access the Internet on their mobile devices.  Out of 309 responses to frequency of 

Internet access, only 19% reported accessing the library resources and 19% accessing 

ebooks and journals on their mobile devices. This may be due to their device limitations, 

service plan, lack of interest or awareness, or other personal reasons. It is possible that 

limited or no access to the Internet may impact a student’s behavioral intention to accept 

mobile technology for learning.   
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The next few sections address the both the qualitative and quantitative portions of 

the mix method research approach taken.  The research questions asked, variables, and 

findings are addressed in detail.  

6.2.2 Demographics 

 

Demographic survey data for characteristics of use, gender and age were 

examined.  The characteristics of mobile use described in this research are comprised of 

personal activities, frequency of mobile Internet access, and information resources 

accessed. Prior research has found experience to be a predictor of behavioral intention 

(Igbaria, 1993; Igbaria et al., 1995). Regarding mobile learning, students with experience 

browsing and searching on mobile devices have been found to have higher levels of 

behavioral intention to use, perceived ease of use, and perceived usefulness of mobile 

learning (Akour, 2009). Hahn (2008) suggests that the shift to smartphones and mobile 

devices with Internet access could potentially reduce the digital divide by proving access 

to academic library information to those without ready access to a personal computer. 

This suggests that increased usage of mobile devices for personal purposes may lead to 

an increased demand for mobile learning opportunities and support from higher 

education. Examination of the frequency of Internet access, personal activities, and use of 

information resources reveals important facts regarding adoption and use of mobile 

devices.  

 

6.2.3 Gender 

 

Research Question 1. Is there a statistically significant difference between the 

males and females on the behavioral intention to use mobile learning? 

 

As the T-Test (Table 4.5) in Chapter 4 indicates, the results support the failure to 

reject H0 1. However, it failed the normality assumption. The distributions scores were 

negatively skewed. This required that the Mann-Whitney test be performed. Results just 
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missed reaching conventional levels of statistical significance. This suggests that there is 

no significant difference between males and females and intended use of mobile learning.  

This was unexpected for prior research that examined gender differences in 

behavioral intentions to use computers found there to be significant gender differences 

(Mitra et al., 2000; Ong, 2006; Whitely, 1997). The prior research suggests that with 

respect to gender and attitudes toward computer and elearning use, males score higher 

than females and have more intention to use (Mitra et al., 2000; Ong, 2006; Whitely, 

1997). Findings from the literature have also found gender effects on intentions (Ho and 

Kwok, 2003; Bina and Giglis, 2005; Wang et al., 2008). However, these prior mobile 

research studies focused on examining the moderating effect of gender on predictor 

variables for behavioral intention. In contrast, the archival survey data for this 

dissertation was examined to determine if there were significant differences between 

males and females on intentions to use mobile devices for learning.  

 

 

6.2.4 Age 

 

Research Question 2. Is there a statistically significant relationship between the 

participants’ age and their behavioral intention to use mobile learning? 

 

As the regression model indicates (Table 4.6), the results support the failure to 

reject H0 2. This suggests age does not have a relationship with the intention to use 

mobile learning. Contrary to the literature (White& Weatherall, 2000; Czaja & Lee, 

2001; Billipp, 2001) the data analysis for this dissertation revealed that there was no 

relationship between the participants’ ages and their intention to use mobile learning. 

This may be due to the limited age range of the participants chosen: 27.13 years average.  

Findings in the literature suggest a relationship between age and the intention to 

use computers such that the older one is, the lower the intention to use (White& 

Weatherall, 2000; Czaja & Lee, 2001; Billipp, 2001). In addition, unlike this research, 

Wang et al., (2008) found effort expectancy and social influence to be more significant 

for older adults. Hand held devices such as smart phones also have media and application 
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rich capabilities; therefore, it was expected that there would be a relationship between age 

the intention to use mobile learning. When examining age, the findings from prior 

research suggests young adults are the most frequent users of hand held mobile devices. 

Smith (2010) finds nine out of ten 18-29 year old adults are significantly more likely than 

any other age group to use mobile data applications and 65% access the Internet from 

their cell phones.  

 

 

6.2.5 Independent Variables 

 

Research Question 3. Are the following independent variables significant 

predictors of the behavioral intention to use mobile learning: performance expectancy, 

effort expectancy, social influence, facilitating conditions, perceived playfulness, and 

self-management of learning? 

 

As shown in Table 4.8, the results support rejecting H0 3 for the predictor 

variables: performance expectancy, social influence, facilitating conditions, and 

perceived playfulness. This indicates that the intention to use mobile learning increases 

with these variables and that they are significant positive predictors of behavioral 

intention. Voluntariness of use was a significant negative predictor. However, self-

management of learning and effort expectancy were not found to be significant 

predictors. The results support the failure to reject H0 3for the variables effort expectancy 

and self-management of learning. This indicates that there was no relationship between 

behavioral intention, self-management of learning, and effort expectancy. 

 

Performance Expectancy. Performance expectancy is defined as “the degree to 

which an individual believes that using the system will help him or her to attain gains in 

job performance” (Venkatesh et al., 2003, p. 447). The literature suggests that perceived 

usefulness and perceived relative advantage significantly affect users’ attitude which 

further impacts their behavioral intention to use mobile learning (Carlson, 2006; Ju et al., 
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2007; Liao and Lu, 2008: Wang et al., 2008). In agreement with this dissertation’s 

findings, Wang et al., (2008) found performance expectancy to be the strongest predictor 

of behavioral intention to use mobile learning. 

The results obtained from the present study indicate performance expectancy is 

the strongest positive predictor of acceptance (0.37) and was found to have a greater 

level of significance than in the study conducted by Wang et al., (2008). The findings for 

performance expectancy were anticipated and its significance as a predictor of behavioral 

intention is supported by prior mobile learning research by Wang et al., (2008) (0.26) 

and UTAUT research (Venkatesh et al., (2003). Performance expectancy scale items 

address usefulness in learning, productivity, time on learning activities, and grades. The 

results from both this and previous studies suggest that perceived usefulness is essential 

to user’s acceptance and intention to use mobile devices for learning. The more students 

perceive that mobile learning is useful for learning and improves their productivity; the 

more likely they are to engage in mobile learning. Therefore, educators and 

administrators should find ways to increase student performance expectancy.  For 

example, they could emphasize to students how they can use mobile devices to obtain 

information, respond to communications, complete learning activities, and improve their 

performance.  

 

Facilitating Conditions. Facilitating conditions is defined as “the degree to which 

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

use of the system” (Venkatesh et al., 2003 p. 453). Facilitating conditions scale items 

include: available individual resources and knowledge, and availability of assistance.  

Research suggests that providing resources, training, and information to users has a 

significant positive effect on satisfaction, behavioral intentions to use and/or usage of 

information technology, and mobile learning (Naismith, 2004; Venkatesh et al., 2003; 

Wang and Shih, 2008; Concannon, Flynn, & Compbell, 2005). Van Biljon (2006) states 

that if there is no basic infrastructure or organizational context for the adoption of new 

technology then facilitating infrastructure becomes an important construct.  

Both this dissertation and previous research find that facilitating conditions is a 

significant positive predictor of behavioral intention to use mobile learning (0.30).  The 
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findings for facilitating conditions were anticipated and supported by UTAUT and the 

mobile learning literature; facilitating conditions and perception of available support 

significantly affect users’ behavioral intention to use mobile learning (Cheong, et al., 

2004; Wu et al., 2007; Venkatesh et al., 2003). The results suggest that the more students 

perceive that there is an infrastructure and mobile learning support; the more likely they 

are to engage in mobile learning. This is important because students may see the level of 

support extended for a new system (e.g. a mobile learning system) as demonstrating 

institutional expectations for their usage of a system (Lopez & Manson, 1997). However, 

simply providing a resource does not ensure it use. Students should be informed of the 

strengths of mobile learning such as how mobile devices can provide access to IT 

resources, information seeking, improve learning productivity, and be useful for other 

academic endeavors.  

 

Social Influence. Social influence is the degree to which a student perceives that 

important individuals such as faculty and classmates believe he or she should use mobile 

devices for learning (Venkatesh, 2003). Research has found that social influence is a 

positive predictor of mobile learning (Wang, et al., 2009; Kleijnen, Wetzels, De Ruyter, 

2004; Lopez-Nicolas, Molina-Castillo, & Bouwman, 2008). Alawadhi and Morris’ 

(2008) findings suggest that social influence may be even more significant in situations 

where the student is unfamiliar with an information system.  

The significance of social influence in this dissertation (0.13) and research by 

Wang, et al., (2008) is very similar (0.12). This research and the literature indicate that 

social influence is a significant positive predictor of behavioral intention to use mobile 

learning. Use of mobile learning by peers and faculty can demonstrate its usefulness, ease 

of use, and can positively affect behavioral intention to use mobile learning. The 

administration of rewards and recognition for academic work is almost entirely managed 

by faculty; thus, faculty can influence the value students place on using mobile devices 

for learning. The results suggest that the more students perceive faculty, peers, and other 

individuals important to them believe they should use mobile learning, the more likely 

they are to engage in mobile learning. The literature suggests that the number of late 
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adopters will likely grow rapidly once the number of students using mobile learning 

reaches a critical mass (Rogers, 2003). 

 

Perceived Playfulness. Perceived playfulness is defined as “a state of mind that 

includes three dimensions: the extent to which the individual (1) perceives that his or her 

attention is focused on the interaction with the mobile learning (i.e., concentration); (2) is 

curious during the interaction (i.e., curiosity); and (3) finds the interaction intrinsically 

enjoyable or interesting (i.e., enjoyment)” (Wang, et al., 2009, p. 8). Research suggests 

that perceived playfulness and perceived enjoyment can predict users’ intention to use 

computers and mobile learning (Huang et al, 2007; Wang et al., 2008; Davis et al., 1992; 

Igbaria et al., 1995; Venkaetesh & Brown, 2001).  

Both this dissertation and Wang et al., (2008), find that perceived playfulness is a 

significant positive predictor (0.12) of behavioral intention to use mobile learning. The 

finding was anticipated and supported by the literature, however, the level of significance 

as not as high as in the research by Wang et al., (2008). The results suggest that the more 

students enjoy mobile learning, the more their attitude toward adoption will be positive; 

they will be more motivated to engage in or repeat mobile learning activities. Promoting 

playful of use of mobile devices for learning and emphasizing their benefit and 

usefulness for learning could be a positive strategy for increasing mobile learning. 

 

Voluntariness of Use. Voluntariness of use is defined as “the degree to which use 

of the innovation is perceived as being voluntary or of free will” (Moore & Benbasat, 

1991, p. 195). The goal of this dissertation was to identify predictors. The pre-existing 

data included UTAUT items for voluntariness of use to find out if any faculty required 

mobile device use.  Thus the items were analyzed to determine the level of significance 

of voluntariness as a predictor.  

The results of this dissertation indicate voluntariness is a significant negative 

predictor (-0.17) of behavioral intention to use mobile learning. This finding was 

expected and suggests that the more instructors or institutions require students to use 

mobile learning, the more students will use mobile devices for learning purposes. The 

finding is also consistent with research conducted by Agarwal et al., (1997) (-27). 
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Effort Expectancy. Effort expectancy is the degree of ease an individual 

associates with the use of an information system or technology. Research suggests that 

effort expectancy’s effect on behavior will be strongest during the initial stages of using a 

system and effort expectancy will decrease over time as the user gains experience 

(Venkatesh, et al., 2003). Effort expectancy has also been found to have a direct and 

positive effect on users’ intention to use mobile services and devices (Carlsson, et al., 

2006; Wang, et al., 2009).  

Unlike previous UTAUT research and research by Wang, et al., (2008) (0.21), 

the results obtained from the present study indicate that effort expectancy is not a 

significant predictor of behavioral intention (0.04) for mobile learning. This may be 

due to the students’ familiarity with mobile devices. This is seen in the archival data 

which shows that 95% of the students engage in a variety of personal activities, 84% 

access information resources, and 77% access the Internet on a regular basis and use their 

devices for a range of activities. Using a mobile device appears to be routine for many 

students; therefore they may perceive using it for learning as similar to using it for other 

tasks. If so, then the finding that effort expectancy is not significant is supported by the 

literature; prior studies suggest that effort oriented constructs are more salient in the early 

stages of a new behavior (Davis et al., 1989; Venkatesh, et al., 1999). 

 

Self-Management of Learning. Self-management of learning is “the extent to 

which an individual feels he or she is self-disciplined and can engage in autonomous 

learning” (Wang, et al., 2009, p. 10). Wang et al., (2008) found that learners were more 

likely to engage in mobile learning activities if they had a higher level of autonomous 

learning skills. Self-directed skills have been found to be a strong predictor of academic 

success in online learning (Long, 1991; Hanna et al., 2000). The importance of self-

directed learning and self-management of learning is prevalent distance learning literature 

(Evans 2000; Smith et al., 2003). Abfalter, Mirski, and Hitz (2004) state that successful 

self management of learning occurs when the learner has competence and skill in 

learning how to learn. 
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Contrary to Wang et al., (2008), the results from this dissertation indicate that 

self-management of learning is not a significant predictor of behavioral intention (0.04) 

for mobile learning.  The insignificance of self-management in the present study may be 

attributed to the wording and focus of the scale items. The terms “self-directed” and 

“self-disciplined” used in the survey may not have been familiar to participants. The 

items for self-management of learning do not directly relate to using mobile devices for 

learning. Unlike the other survey questions, these items did not include the term “‘mobile 

learning’.”  

 

 

6.3 Qualitative Findings and Discussion 

 

Research Question 4. What factors do students identify as influencing their use 

mobile learning? 

 

The participant interviews were conducted to increase understanding of the 

quantitative findings and gather additional data not revealed using quantitative methods.  

Participants provided stories and explanations exemplifying both positive and negative 

experiences with mobile devices.  Therefore, the determinants of acceptance outlined in 

the survey were expected to appear but were not pre-designed into the interview 

questions.  It was not the intent of the researcher to repeat questions already asked in the 

survey. The semi-structured interview was intended to elicit responses providing more in-

depth understanding of student perceptions regarding these determinants, barriers, and 

perceptions on use and intention to use mobile devices for learning. 

 

6.3.1 Performance Expectancy 

 

The themes Perceptions-Support Learning, Usage-Academic, Usage-Personal 

Learning, and Device Attributes Important for Learning, were mapped to the quantitative 

construct Performance Expectancy. Interview analysis for this study suggests that 90% of 

participants perceive mobile learning to be useful in their academic endeavors.   
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However, analysis provides no direct reference to mobile learning improving 

performance by helping students earn better grades or improving academic performance. 

The researcher solicited information on how students were using mobile devices and their 

perceptions of academic use. No direct question was asked that provides better 

understanding on whether or not they feel using mobile devices for learning can improve 

their academic performance and learning productivity. Clarification on this matter is a 

possible area for further research.  

Examples of how mobile devices had been used to support academic learning 

included Internet searching (59%), email (53%), Blackboard (47%) videos (21%), 

academic applications (26%), instructional resources (21%), and support services (16%).  

Comments suggest that mobile access to these resources is an important feature. 

Responses included a desire for mobile access to learning management systems and 

email. Overall, students perceive mobile devices to be useful for learning and 

communication with faculty and peers on academic issues. Interview participants 

identified the following device attributes as supporting the usefulness of mobile devices 

for learning: Internet access (42%), academic related applications (42%), audio and video 

(16%), and note taking (15%).  Analysis of the responses suggests that students view 

mobile devices like smart phones as tools for academic learning, communication, 

organization of academic tasks, learning, and information seeking. The top three personal 

uses of mobile devices are Internet searches (89%), obtaining directions (37%), and news 

(26%) which indicates that students view mobile devices as useful for information 

seeking and learning.  

 

6.3.2 Effort Expectancy 

 

The themes Ease of Use and Device Attributes Important for Learning were 

mapped to the quantitative construct Effort Expectancy. Interview analysis suggests that 

students feel mobile devices are relatively easy to use for learning.  The Interview 

participants responding to a follow up question asking how easy or difficult they would 

find learning to use mobile device for learning, 60% thought it would be easy and 40% 

felt it would be either pretty easy or not particularly difficult. None of the participants 
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stated that they encountered difficulties learning to use mobile devices for personal or 

academic learning. The interview findings imply that the students find learning to use 

mobile devices to communicate and learn easy. Similarly, the analysis of the archival 

data found that 49% of the students strongly agreed that learning to use mobile devices 

for mobile learning would be easy and 19% moderately agreed. The literature for ease of 

use suggests this positive attitude toward ease of use may have a positive influence on 

their decision to utilize mobile learning in their daily and academic lives.  

 

6.3.3 Perceived Playfulness 

 

The literature suggests that perceived enjoyment is a positive predictor of user 

intentions for mobile learning (Huang, Lin, and Chuang, 2006; Wang et al., 2008). The 

theme Enjoyment and Explorations was mapped to the quantitative construct Perceived 

Playfulness. As was found in the quantitative analysis for this study, comments from 

participants suggest that they identify playfulness and enjoyment lead to further 

exploration of use. Comments from participants also suggest that the convenience of 

accessing information on a mobile device contributes to their enjoyment.  

 

6.3.4 Facilitating Conditions 

 

Interview comments indicate that facilitating conditions has an effect on 

satisfaction and intention to use mobile devices for communication and learning. The 

theme Library Knowledge was mapped to the quantitative construct Facilitating 

Conditions; then the comments for the Technology Theme were analyzed to identify any 

related to this factor. The data shows that interviewees were aware of the infrastructure 

the college had in place for mobile-access to library information resources such as the 

library databases, ebooks and ejournals, and website. Sixty-five percent could identify 

situations when they might utilize mobile access to library resources. Reasons for using 

library resources on their mobile devices included accessing the database, reading articles 

or ebooks, requesting information, visiting library websites, and checking library hours. 
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Some participants indicated frustration with mobile accessing of the college’s email and 

learning management system, because these systems were not formatted for mobile 

devices. The learning management system displayed the content in a disjointed manner or 

was not accessible on their device.  Likewise, the student email system caused the 

students to go to use their mobile browsers to access institution webmail rather than 

configuring their mobile device for quick access. The students wanted either the system 

to be configured for mobile access or to have the option to use a mobile application for 

access so they could more easily access the content. These limitations may make it 

difficult or cause the students to be disinclined to use mobile learning or access their 

email from their mobile device. Thus, colleges should consider examining ways to 

address infrastructure and support to increase usage of mobile learning. 

 

6.3.5 Social Influence 

 

Both the quantitative and interview analyses for this study imply that social 

influence impacts the intention to use mobile devices for communication and learning. 

The themes of Social Influence, Acceptance, Usage-Social Interaction, and Perceptions-

Social Interaction were mapped to the quantitative construct Social Influence. The ready 

availability of peers and social norms for usage appeared to be key reasons for use and 

intention to use mobile devices for academic learning and communication. Interview 

analysis suggests that texting is a norm for many students. Seventy percent of students 

report using their mobile devices to send academic related text messages to classmates 

and 60% use Facebook to communicate with peers about their courses. This seems to 

indicate that peer influence positively affects the intention to use mobile devices for 

learning, as was found in the quantitative results.  

The majority of participants relayed the same perception: they did not feel that 

professors support or recommend the use of mobile devices in or outside of the 

classroom. Comments from many suggest they felt faculty discourage mobile learning 

(55%) in the classroom or have never referenced mobile devices for learning (20%). 

Some reported they were asked to completely turn off mobile devices at all times during 

class.  This included the use of a mobile device for what could be considered academic 



 115

purposes such as note taking. However, 40% of participants did report individual cases of 

faculty support or a feeling that faculty were supportive of mobile learning in the 

classroom.  

Using Facebook or texting to communicate with faculty, either with a mobile 

device or by computer, did not appear to be a norm for the students. Texting may not be 

the norm due to the necessity of providing a cell phone number and the desire to keep 

academic and personal lives separate. Thirty percent stated they did not wish to text 

faculty. One student explicitly stated the sentiment that texting faculty is inappropriate. 

Twenty-five percent of students reported positive instances of instructor and student 

interactions on academic Facebook pages.  

The findings indicate that students may readily accept learning and 

communicating on a mobile device if they perceive that faculty or their peers do so and 

feel it is beneficial. The analysis of the interview data also highlights a need for future 

research to more fully understand how students want to use mobile devices for 

communication with instructors. If an instructor utilizes a social networking tool such as 

Twitter to provide timely updates rather than texting to a cell phone number, would this 

influence students to use their devices more frequently for learning and academic 

communication? 

 

6.3.6 Self-management of learning 

 

The “self-management of learning” component of the conceptual framework 

shows that it is more likely that students will use mobile devices for learning if they feel 

they are self-disciplined and can engage in autonomous learning. One key aspect is the 

ability to effectively manage study time and submit assignments on time. In contrast to 

the quantitative analysis, interview analysis suggests self-management of learning to 

some degree may positively impact the intention to use mobile devices for learning. The 

theme Calendar and Reminder was mapped to the quantitative construct Self-

management of Learning. Eighty-five percent of participants utilize the calendar 

functions to help ensure they submit or prepare for assignments in a timely manner. 

Students reported entering assignments and texts in their calendars and setting reminders 
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before the due dates. The calendar and reminder function of mobile devices are clearly 

important academic time management. Unlike the survey instrument, no specific 

questions were asked in the interviews about their perceptions on whether or not they 

were self-directed, self-disciplined, and set goals. Student comments do point toward 

autonomous learning skills supported by their use of mobile devices; they locate 

resources on the Internet, can identify reasons for using the library, and contact peers 

regarding academic concerns. Future research could specifically explore self-

management in more detail.   

 

6.3.7 Voluntariness of Use 

 

Unlike the quantitative analysis, interview analysis provided no data to point 

toward voluntariness negatively impact the intention to use mobile devices for learning. 

There was no theme directly mapped to the quantitative construct voluntariness of use. 

None of the interview participants reported use of mobile devices for learning being 

required by professors. In fact, no comments were provided that suggested the 

participants were aware of any instances of its being formally incorporated into the 

design of their courses.  

 

6.3.8 Mobility 

 

Mobility is perceived as the most significant feature of mobile services (Mallat et 

al., 2006). Mobility in the context of technology acceptance is the extent to which an 

individual believes that it is important that they can use their mobile device in different 

locations and environments (Lapezynski, 2004). The literature provides evidence that 

perceived mobility can affect decisions to adopt mobile services and has a significant 

influence on behavioral intentions of using (Huang, Lin, and Chuang, 2006; Huang et al., 

2007; Kaigin and Basoglu, 2006; Mallat et al., 2008).  

Peer influence appears to positively impact the intention to use mobile devices for 

academic learning and communication. After analyzing the data for Ready Access, 
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mobility was identified as a potential construct for influencing their intention to use 

mobile learning. While no specific question was asked to obtain information on the 

importance of convenience or ready access to information, interview participant’s 

comments suggest that the convenience of mobility is important for the intention to use 

mobile learning. In the interview data analysis, 40% suggest quick and immediate access 

to information and their classmates through mobile devices was a factor in their positive 

views on mobile learning and academic communication. The importance of 

anywhere/anytime access to information and communication appears to be a factor that 

warrants additional mobile learning research. 

6.4 Qualitative Data Not Addressed in Survey 

 

Not all of the qualitative data was directly tied to a research question. After 

analysis, the participant responses and stories identify barriers to mobile learning. The 

mobile learning environment presents many challenges for administrators, educators, 

librarians, and students that need addressing to sustain positive and successful user 

learning experience. Reflecting the existing literature outlined in Chapter 3, analysis of 

the qualitative data suggests that there are barriers for community college students. 

Understanding potential barriers, benefits, and uses for the student body of a community 

college is critical for successful implementation of mobile learning initiatives. The 

barriers interview participants identify include ownership, acceptance, mobile access, 

technology, cost, and resource knowledge. 

 

6.4.1 Barriers 

 

Ownership. Some researchers suggest that the personal ownership of mobile 

devices and/or the cost of unlimited Internet access or texting on a mobile device is 

prohibitive for some students (Aderinoye, et al., 2007; Croop, 2009; DuVall, et al., 2007; 

Tsvetozar Georgiev, et al., 2004; Savill-Smith & Kent, 2003).  Seventy percent of the 

participants reported having mobile devices with email and Internet capabilities and the 

ability to add applications. Most of these also had unlimited data capabilities. However, 
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the rest either did not have the Internet and/or the ability to add applications to their 

mobile device. Differences in types of devices, access to mobile technology, and limiting 

physical attributes can negatively impact the intention to use and represent a challenge 

for librarians, educators, and administrators who want to facilitate mobile learning. 

 

Acceptance. The literature suggests that despite the widespread acceptance 

mobile devices, acceptance of mobile learning in academic settings is still limited 

(Lawrence, et al., 2008; Naismith, et al., 2004). One reason suggested is that student 

unwillingness or disinterest (Croop, 2009; DuVall, et al., 2007; Naismith, et al., 2004). In 

contrast to the literature, mobile device for learning was considered useful by 90% of 

interview participants. Comments from participants suggest that acceptance of mobile 

devices for learning is not accepted by all students. Six expressed reservations including 

lack of interest in adding to one’s personal connectivity, a desire not to use for 

homework, a preference for using a laptop, and a lack of interest in general; one stated 

they did not feel students should be on their phone in class, even if it is academically 

related. Confidence in the successful submission of information was also expressed. 

 

Mobile Access. Both the literature and the findings of this dissertation suggest 

that limited access to broadband wireless may prohibit ready access to mobile content 

(Croop, 2009; Lawrence, et al., 2008). Thirty percent of students interviewed reported 

that either their phones cannot access the Internet and/or use mobile applications.  

Twenty-two percent indicate that their phones do not have Internet access. Of the 

participants identifying barriers, the primary barriers were limited application 

availability, limited mobile access to learning resources, and academic and information 

technology that was not formatted for mobile access The diversity in mobile technology 

owned and a broadening demand for mobile access can represent a challenge for IT 

administrators and teachers who wish to support and facilitate mobile learning on limited 

budgets.  

 

Technology. Wang et al., (2008) note that technical challenges can make the 

adaptation of mobile learning difficult and thereby negatively impact the inclination to 
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accept mobile learning. Analysis of the theme Device Attributes Important for Learning 

and Technology were mapped to the Technology barrier. Interview subjects identified 

physical aspects of mobile technologies such as small screen size, poor resolution, battery 

life, ability to view and edit files, processing speed, long download time, and diverse 

operating systems as needed to support learning and potential barriers to the acceptance 

of mobile learning.  These technical barriers are also seen in the literature (Maniar and 

Bennett, 2007; Lawrence, et al., 2008; Williams, 2009).  

 

Cost. The literature suggests that the price of both mobile devices and Internet 

access are primary cost barriers to students. Due to these cost limitations and personal 

preference, student access to mobile technology is not uniform and can prove to be an 

additional challenge for educators wishing to require its use, incorporate mobile strategies 

into course design, or simply provide mobile learning and communication opportunities 

(Lawrence, et al., 2008). While 65% of participants mentioned having unlimited data 

plans, cost issues were raised when asked whether or not anything would cause them to 

be reluctant to use their mobile device for learning. There was concern over any fees that 

might be associated with mobile learning such as additional applications or access. 

 

Resource Knowledge. As discussed in 5.3 (social influence), knowledge of how 

mobile devices can support student learning can positively impact the intention to use.  

Twenty-five percent of students shared that their professors never provided information 

on using mobile devices for learning or were unsure of whether there was mobile access 

to educational content. However, more research is needed to explain these comments. For 

example, there may have been a lack of mobile resources to provide students, mobile 

resources provided by the publisher may not address course objectives, or instructors may 

have been unaware of available resources. Interview data also showed that 35% did not 

know the availability of mobile access to library resources and when it might be 

beneficial to access the library using mobile devices. Thirty-five percent could not to 

think of any instances when mobile access to the library might benefit their learning. This 

lack of knowledge on the potential of mobile devices to support learning could negatively 
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impact student intention to use mobile devices for learning and suggests more research to 

understand this more fully.  
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7. CONCLUSION 

 

 

7.1 Overview 

 

Overall, the results from this study indicated that together the UTAUT predictors 

(performance expectancy, effort expectancy, social influence, and facilitating conditions) 

and the added predictors voluntariness of use, self management of learning, and 

perceived playfulness account for .75 percent of the variance in behavioral intention to 

use mobile learning. This is higher than was found in the original UTAUT model (70%) 

and research by Wang et al (2008) (58%). Consistent with Venkatesh et al., (2003), 

performance expectancy and social influence had a significant, positive influence on 

behavioral intention to use mobile learning. As shown by both Venkatesh et al., (2003) 

and Wang, et al., (2009), performance expectancy was found to be the strongest predictor 

of behavioral intention, and performance expectancy and social influence were found to 

be significant positive predictors. Facilitating conditions was also found to be a 

significant positive predictor of behavioral intention. This is in contrast to the UTAUT 

model where facilitating conditions was identified as a predictor for usage or the Wang et 

al., (2008) model which did not include facilitating conditions. As in previous research, 

this study confirmed perceived playfulness  (Lin, Wu & Tsai, 2005; Moon & Kim, 2001; 

Wang et al., 2008) and voluntariness of use (Agarwal et al., 1997) to be significant 

positive predictors of behavioral intention. There were two unexpected and interesting 

findings from this study. In contrast to the work by Venkatesh et al., (2003) and Wang et 

al., (2008) ease of use of learning was not found to be a significant predictor of 

behavioral intention. In addition, unlike the research conducted by Wang et al., (2008), 

self-management of learning was not found to be a significant predictor of behavioral 

intention. Thus, this study has in part successfully extended the application of UTAUT in 

the community college mobile learning context by adding voluntariness of use, perceived 

playfulness, and facilitating conditions as predictors for behavioral intention. Justifying 

and validating our explanations for the similarities and differences in the findings in this 
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research need further investigation in future studies. The findings of this research will 

help educators, librarians, and administrators to promote mobile learning and provide 

insights into future research on mobile technology acceptance. 

 

Mobile learning in higher education is still in the beginning stages of 

implementation.  The concepts and instructional issues surrounding mobile learning are 

still evolving (Kukulska-Hulme, 2007). The findings from this research add to existing 

technology acceptance literature and propose a framework for understanding, explaining, 

and predicting factors influencing individual acceptance of mobile learning. The study 

provides valuable baseline data for future studies on student acceptance and intention to 

use mobile devices for learning.  The research model also establishes a foundational 

framework that administrators, librarians, and educators can use to evaluate success 

factors for implementing mobile learning. By understanding the determinants of mobile 

learning acceptance, these stakeholders are able to incorporate these factors into the 

design and implementation phases of a mobile learning initiative. Institutional 

preparation requires careful planning in infrastructure and strategy development 

necessary for implementing a mobile learning initiative to benefit community college 

students. The results of this study identify factors that both favor and inhibit community 

college students’ mobile learning use and indicate that students in general own mobile 

devices and access them daily. 

 

7.2 Contribution 

These findings present implications for different approaches to supporting mobile 

learning. Understanding the determinants of students’ acceptance and use of mobile 

technology for learning is essential to the successful delivery of academic, organizational, 

library, and instructional information. Before investing in development of mobile services 

and content, an institution must anticipate factors that influence students’ technology 

acceptance. If students fail to accept mobile technology offered then they will not use it 

to seek and exchange information.  The outcome will be wasted budgetary expenses. 
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7.2.1 Librarians  

 

Mobile technology can broaden the available support for both learning and 

information seeking (Sharples, M. 2000). This study demonstrates community college 

students’ interest in mobile access to library and information resources, and services such 

as database searching, book and movie reserves, ebooks, and asking reference questions 

via text or the Ask the Librarian service (Chapter 4, Table 4.12). This interest can be 

addressed by providing students with mobile applications for utilizing library resources, 

ebook checkout, and communicating with librarians and websites configured for mobile 

devices. Interview findings also support this interest and suggest help is needed to 

familiarize students with the benefits of mobile devices to access library resources, 

completing various learning tasks, and providing recommendations for applications that 

support learning on smaller devices. This includes but is not limited to emails, flyers, 

workshops and seminars on ways to incorporate mobile technologies into learning and 

information seeking.   

 

7.2.2 Administration 

 

The data suggests the need for infrastructural support at academic institutions to 

assist mobile student learning. Organizational and technical support to users significantly 

affects satisfaction, behavioral intentions to use and usage of information technology 

(Venkatesh, et al., 2003). Student responses in the archival survey and interview findings 

suggest an interest in using mobile devices to access academic services such as 

registration, financial aid, grades, and college communications (Chapter 4, Table 4.13). 

Administrative staff may wish to investigate the feasibility of providing student support 

to provide mobile access to academic IT services such as email, texting, enrollment 

services, paying fees, access to financial aid records, interactive campus map, directory 

lookup for faculty and staff, and institution specific social network. In addition, 

administration could assist students in gaining necessary knowledge to successfully use 

mobile learning by providing mobile access to support services such as tutors, student 

success services, workshops and seminar recordings.  
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7.2.3 Educators 

 

The data from this study suggests that there is student interest in mobile learning. 

Given the integration of mobile devices into students’ daily lives, faculty and 

instructional design staff can support mobile learning by identifying ways in which 

mobile devices can be utilized to support both classroom and remote learning. The 

literature suggests that this social influence will be strongest during the initial stages of 

mobile learning and will decrease over time as mobile device use becomes more 

integrated with learning (Morris, 2000; Venkatesh, et al., 2003). Student responses in the 

archival survey clearly show an interest in accessing mobile learning content to facilitate 

and/or augment learning in diverse formats. These formats include video, digital books, 

audio files, PowerPoint slide shows, flash cards, and links to instructional resources 

(Chapter 4, Table 4.14). Interview responses also show student interest in accessing 

academic content on mobile devices and mobile learning opportunities. Faculty and 

learning support staff can influence the use of mobile learning by providing content and 

information on resources formatted for mobile devices and by educating students on its 

benefits. The key is understanding student needs, concerns, and the factors affecting their 

acceptance. 

 

7.3 Limitations 

 

The following are limitations in this study that future research can address: 

 

1. The results and their implications come from a single community college. Results 

may not be generalizable to other community colleges. Future research could 

address the limitation by conducting similar studies at a number of other 

community colleges to assess the degree to which the current findings are 

mirrored in other settings. 
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2. Convenience sampling was use in this research. This type of sampling has 

potential bias and may not be generalizable to other colleges. 

3. Responses are limited by the participants’ willingness to honestly self-report and 

ability to reliably recall. Subsequent research should replicate and extend this 

study using random samples. 

4. The study was cross-sectional. However, research suggests that user perceptions 

change over time as they gain experience and training (Mathieson, Peacock, & 

Chin, 2001; Venkatesh, et al., 2003). It is inherently difficult to assess causal 

direction when explaining relationships if data collection occurs at a single point 

in time. Therefore, future research should collect longitudinal data to help gain a 

better understanding of the causality and interrelationships between predictor 

variables. 

5. The study is geographically limited to the United States. To make the results of 

this study and future research more generalizable, samples should include other 

geographical locations. 

6. The predictors identified in this dissertation may not be found to be predictors in 

other mobile learning research.  This single study should not rule out self-

management of learning and effort expectancy as predictor variables in other 

mobile learning studies.   

 

7.4 Future Research 

 

Research in the area of mobile learning using technology acceptance theory is 

relatively new and more research continues to be needed to further our understanding of 

the determinants of mobile learning. Several opportunities are available to extend this 

research. The following are some suggestions for future research on the acceptance of 

mobile learning: 
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1. Future theoretical technology acceptance research could examine self-

management alone to understand its importance as a predictor in mobile learning.  

2. Future research can examine effort expectancy using individuals with varying 

levels of experience with mobile devices and a wider age range of users.  

3. Future studies could focus similar research on both academic and public libraries. 

This could benefit library administrators in decision making when it comes to 

library IT investment in an increasingly mobile information seeking environment. 

4. Unlike previous research (Wang et al, 2009), self-management of learning was 

not found to be significant. Future research could focus on examining this factor 

in detail for mobile learning. 

5. Future studies could examine actual usage and perceived satisfaction of mobile 

access of library resources and support at both the community college and 

university levels where institutional mobile applications have been implemented. 

6. Future research could examine whether or not there are significant differences 

between students and faculty concerning the UTAUT determinants and the added 

determinants of self-management of learning and perceived playfulness. 

7. A study could investigate how much institutions spend in developing mobile 

applications for academic libraries and campus information, actual usage, and the 

perceived satisfaction with the applications.  

8. Future research could study acceptance of mobile learning by individuals in 

remote locations or minorities who receive little or no focus in the literature to 

obtain insight into cultural and socioeconomic differences. 

9. A continuation of this dissertation research using multiple community colleges or 

universities could add generalizability to the findings. 

10. To enhance understanding of student use of mobile learning and the constructs 

tested, further research could help determine whether or not there is longitudinal 

evidence supporting the findings of this dissertation. To increase generalizability, 

future research could use the same survey instrument and randomly sample 

community college students throughout the United States.  Further longitudinal 

research could help better support these findings. For example, researchers could 
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administer the survey at the beginning and end of a term. This would allow 

student response comparisons after training and access to mobile learning. 

 

 

7.5 Conclusion 

 

Mobile learning research is rapidly growing and expanding.  However, there is 

limited research on mobile academic library usage and mobile learning in higher 

education using technology acceptance as the theoretical foundation.  Mobile learning 

research in higher education needs to take heed both of the determinants of student usage 

and of the resources students wish to access. This dissertation contributes to the body of 

knowledge in technology acceptance and mobile learning and provides a foundation for 

similar research in the future.  

In the context of a community college setting, this study confirms the ability of 

the UTAUT’s independent variables performance expectancy, social influence, 

facilitating conditions, and the additional construct perceived playfulness in predicting 

students’ behavioral intent to use mobile devices for learning. In contrast to previous 

research, the UTAUT variable effort expectancy and the added variable self-management 

of learning were not found to be significant predictors of college students’ behavioral 

intent (Sumak, Polancic, & Hericko, 2010; Wang, Wu, & Wang, 2009). However, this 

does not rule out the use of the predictor variable. More research is needed to determine 

its significance as a predictor. College administrators, librarians, and educators can also 

use this information as a foundation for IT, library, and instructional decision making for 

a mobile learning initiative.  
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APPENDIX A: DESCRIPTIVE STATISTICS 

 

Table A: Descriptive Statistics for Survey Items 

Item n Min. Max. M SD 

Performance Expectancy 

I would find mobile learning useful in my 

learning. 

318 1 7 5.46 1.80 

Using mobile learning enables me to 

accomplish learning activities more 

quickly. 

316 1 7 5.22 1.84 

Using mobile learning increases my 

learning productivity. 

318 1 7 5.13 1.85 

If I use mobile learning, I will increase my 

chances of getting a better grade. 

313 1 7 5.15 1.82 

Effort Expectancy 

My interaction with mobile learning 

would be clear and understandable. 

316 1 7 5.21 1.77 

It would be easy for me to become skilful 

at using mobile learning. 

315 1 7 5.67 1.68 

I would find mobile learning easy to use. 316 1 7 5.57 1.67 

Learning to operate mobile learning is 

easy for me. 

314 1 7 5.61 1.66 
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APPENDIX A: DESCRIPTIVE STATISTICS CONTINUED 

 

Table A: Descriptive Statistics for Survey Items 

 
 

 

  

Perceived Playfulness 

When using mobile learning, I will not 

realize the time elapsed. 

305 1 7 4.02 1.78 

When using mobile learning, I will forget 

the work I must do. 

302 1 7 3.09 1.81 

Using mobile learning will give enjoyment 

to me for my learning. 

303 1 7 4.85 1.70 

Using mobile learning will stimulate my 

curiosity. 

303 1 7 4.90 1.69 

Using mobile learning will lead to my 

exploration. 

301 1 7 4.91 1.69 

When it comes to learning and studying, I 

am a self-directed person. 

302 1 7 5.68 1.35 

Self-Management of Learning 

In my studies, I am self-disciplined and 

find it easy to set aside reading and 

homework time. 

304 1 7 5.33 1.57 

I am able to manage my study time 

effectively and easily complete 

assignments on time. 

302 1 7 5.66 1.43 

In my studies, I set goals and have a high 

degree of initiative. 

304 1 7 5.82 1.31 
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APPENDIX A: DESCRIPTIVE STATISTICS 

 

Table A: Descriptive Statistics for Survey Items 

Social Influence 

People who influence my behavior will 

think that I should use mobile learning. 

311 1 7 4.52 1.78 

People who are important to me will think 

that I should use mobile learning. 

310 1 7 4.56 1.79 

The professors have been helpful in the use 

of mobile learning. 

310 1 7 4.37 1.76 

In general, my college has supported the 

use of mobile learning. 

307 1 7 4.62 1.75 

 

Behavioral Intention to Use Mobile Learning 

I intend to use mobile learning in the next 

12 months. 

304 1 7 5.01 1.90 

I predict I would use mobile learning in the 

next 12 months. 

305 1 7 4.99 1.94 

I plan to use mobile learning in the next 12 

months. 

303 1 7 4.91 2.01 

How often do you access the Internet from 

your handheld mobile device? 

309 1 6 4.31 2.04 



 131

APPENDIX A: DESCRIPTIVE STATISTICS CONTINUED 

 

Table A: Descriptive Statistics for Survey Items 

 

Voluntariness of Use 

Although it might be helpful, using 

mobile learning is certainly not 

compulsory in my class. 

308 1 7 4.63 1.62 

My professor does not require me to use 

mobile learning. 

310 1 7 4.88 1.87 

My professors expect me to use mobile 

learning. 

310 1 7 3.65 1.90 

My use of mobile learning would be 

voluntary  

 (as opposed to required). 

308 1 7 5.43 1.57 

Facilitating Conditions 

I have the resource necessary to use 

mobile learning. 

309 1 7 5.47 1.93 

I have the knowledge necessary to use 

mobile learning. 

308 1 7 5.79 1.59 

A specific person or group is available for 

assistance with mobile learning 

difficulties. 

303 1 7 4.73 1.46 
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APPENDIX B: UTAUT CONSTRUCTS AND RELATED THEORIES 

 

 
 
 
 
 

UTAUT 

Constructs 
Definition 

Related 

Construct 

Related 

Theory 

Related Theory 

Reference 

Performance 
expectancy 

The degree to which 
an individual 

believes that using 
the system will help 
him or her to attain 

gains in job 
performance 

Relative 
advantage 

Innovation 
diffusion 

theory 

Rogers (1995) 
Moore & 

Benbasat (1991) 

Perceived 
usefulness 

Technology 
acceptance 

model 

Davis et al., 
(1989) 

Bagozzi et al., 
(1992) 

Extrinsic 
motivation 

Motivational 
model 

Taylor & Todd 
(1995a) 

Job fit 
Model of PC 

utilization 
Thompson et al., 

(1991) 

Outcome 
expectation 

Social 
cognitive 

theory 

Compeau & 
Higgins (1995) 

Effort 
expectancy 

The degree of ease 
associated with the 
use of the system. 

Perceived 
ease of use 

Technology 
acceptance 

model 

Davis et al., 
(1989)  

Bagozzi et al., 
(1992) 

Complexity 
Model of PC 

utilization 
Taylor & Todd 

(1995)b 

Ease of use 
Innovation 
diffusion 

theory 

Moore & 
Benbasat (1991) 

Social 
influence 

The degree to which 
an individual 
perceives that 

important others 
believe he or she 

should use the new 
system 

Subjective 
norm 

Theory of 
reasoned 

action 

Davis et al., 
(1989) 

Social factors
Model of PC 

utilization 
Taylor & Todd 

(1995b) 

Image 
Innovation 
diffusion 

theory 

Moore & 
Benbasat (1991) 
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APPENDIX B: UTAUT  CONSTRUCTS AND RELATED THEORIES 

CONTINUED

UTAUT 

Constructs 
Definition 

Related 

Construct 
Related 

Theory 
Related Theory 

Reference 

Facilitating 
conditions 

The degree to which 
an individual 

believes that an 
organizational and 

technical 
infrastructure exists 
to support use of the 

system. 

Perceived 
behavioral 

control 

Theory of 
planned 
behavior 

Ajzen (1991) 
 Mathieson (1991) 

Facilitating 
conditions 

Model of PC 
utilization 

Taylor & Todd 
(1995b) 

Compatibility
Innovation 
diffusion 

theory 

Moore & 
Benbasat (1991) 
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APPENDIX C: JUSTIFICATIONS, STRENGTHS, AND WEAKNESSES OF 

METHOD 

 

Justification for Quantitative Method 

 
Researchers use quantitative methods to obtain a broad but shallow view of 

phenomena. Quantitative research is a structured mode of inquiry using logical reasoning, 

numerical analysis, and standardized tools to measure and predict phenomena. 

Quantitative methods, such as quantitative survey instruments, are better for answering 

“who” and “what” type questions. Because quantitative research very structured and 

seeks to generalize, it is best for answering relatively straightforward questions (2007; 

Creswell, 2003) such as the ones in this study. 

Surveys are often employed to estimate the characteristics and attitudes of a 

population and to explore relationships among variables (Babbie, 2007). The quantitative 

component of this dissertation aims to validate the extension of the UTAUT constructs 

and three additional constructs: voluntariness of use, perceived playfulness and self-

management of learning. Previous research using UTAUT has focused on quantitative 

methods (Moran, 2006; Pu Li & Kishore, 2006; Wang & Shih, 2008; Wang, et al., 2009) 

using the original or a modified version of the UTAUT survey instrument. Therefore, the 

literature supports using the college survey results for validating and/or extending the 

UTAUT constructs.  

 

Survey Strengths 

 
While mail, fax, and phone are considered convenient ways to reach a dispersed 

population, there are key benefits to using Web-based surveys. Potential strengths and 

benefits of surveys include: (a) saving money by eliminating paper and mailing expenses, 

(b) reducing manpower costs by eliminating steps required to create paper surveys or 

make phone calls, (c) increasing accuracy through automatic data entry, and (d) 
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delivering and receiving surveys more quickly than through traditional mail (L. F. 

Thompson, et al., 2003).  

 

Survey Weaknesses 

 
Babbie (2007) identifies several weaknesses of survey methods.  A key limitation 

associated with non-experimental survey data is the inability to imply causality. Due to 

the researcher’s inability to control extraneous confounding variables that can impact 

data analysis and interpretation, statistical significance within survey design cannot imply 

cause-and-effect relationships.  Standardized survey items frequently “represent the least 

common denominator in assessing attitudes, orientation, circumstances, and 

experiences.” (Babbie, 2007, p. 276). Furthermore, surveys are inflexible in that the 

instrument cannot be changed once it has been validated. Likewise, respondents may 

provide wrong information that does not reflect the real social situation.  

 

Justification for Using Qualitative Method 

 
Qualitative inquiry, such as interviews, is descriptive in nature and can be used 

when a researcher requires deeper understanding than can be derived from quantitative 

data (Creswell, 2003). Qualitative methods are suited for circumstances where the 

research seeks to investigate complicated or sensitive questions that may not be disclosed 

by more structured quantitative methods. Participants can respond more freely when 

qualitative methods are employed. This can provide the researcher rich and detailed 

information perhaps unanticipated in the original study design. Researchers use 

qualitative methods when seeking a narrow but in-depth understanding of why events or 

behaviors occur--to answer questions about how and why individuals or small groups 

behave, think, and feel as they do.  

There is a lack of qualitative research explaining the quantitative findings of 

UTUAT studies on mobile learning. Qualitative research emphacizes observation in the a 

natural setting (Maylone, 1998).  Including structured, open-ended interviews in this 
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dissertation provides more in-depth understanding of determinants for behavioral 

intentions to use and usage of mobile learning. 

The specific qualitative method chosen should be best suited for eliciting more in-

depth understanding of answers on the survey instrument. By including an interview 

component, researchers can obtain answers to “who,” “what,” “where,” “when,” and 

“why” questions (Berger, 2000). Berger (2000) suggests that there are four types of 

interviews: informal, structured, unstructured, and semi-structured. Due to differing 

schedules and geographic student locations, the structured interview has been selected as 

the qualitative method for this study. Using a sequential explanatory strategy, this study 

derives interview questions (qualitative) that are guided from the findings of the earlier 

archival survey data (quantitative) (Tashakkori & Creswell, 2007).  

 

Interview Strengths 

 
In-person interviews offer a number of strengths.  By being physically present, the 

interviewer can decrease the number of "don't know" and "no answer" responses by 

probing for additional responses.  Interviewers can clarify questions for respondants 

when needed.  Respondant observations other than simple answers to survey questions 

can also be recorded. Moreover, interviews can be used in conjunction with surveys to 

gain more in-depth understanding responses (Babbie, 2007). For this dissertation 

interviews can explore the use of mobile learning to provide data for subsequent research.  

Phone interviews offer the following advantages: (1) the researcher’s appearance 

does not influence participant response; (2) this method is cheaper and less time 

consuming than other methods; and (3) interviewers have no concerns for personal safety 

because they do meet with strangers (Babbie, 2001).  

 

Interview Limitations 

 
The interview method is limited because it is more difficult for the researcher to 

analyze than quantitative data because  respondents may make vacuous comments or 
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provide long responses (Ambert, et al., 1995; Babbie, 2007; Creswell, 2003). In addition, 

Participants’ responses may also be influenced by the researcher raising questions of 

validity (Walvis, 2003). With phone interviews in particular, lack of direct contact with 

participants may limit communication (Creswell, 2003).  
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APPENDIX D: INTERVIEW QUESTIONS 

 
1. Do you own a cell phone or other mobile device with email capabilities, Internet 

connection, and the ability to add applications?  

2. Tell me about an instance when you used you mobile phone/device to learn 

something of personal interest.  

3. How do you feel about using your own cell phone or other mobile device for to 

support your learning course related content?   

4. Tell me about an instance when you tried to use your cell phone or mobile device 

to help you learn something related to your schoolwork.  

5. What are some other situations where you might use your cell phone or mobile 

device to help support your academic learning? 

6. Tell me about a situation where you used texting or social networking service on 

your cell phone or mobile device to communicate with your instructor or 

classmates. 

7. How do you feel about using your personal cell phone/mobile device for 

communicating with your instructor or classmates? 

8. What are some situations where you might want to use your cell phone or other 

mobile device to access information from a library? 

9. What device features would be important to your deciding to use your cell phone 

or mobile device for learning?  

10. Is there anything that makes you reluctant or unwilling to use your cell 

phone/mobile device for personal learning or academic learning?  
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APPENDIX E: BEHAVIORAL CONSENT 
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APPENDIX E: BEHAVIORAL CONSENT CONTUED 
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APPENDIX F: BEHAVIORAL CONSENT MEMORANDUM 
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APPENDIX F: BEHAVIORAL CONSENT MEMORANDUM CONTINUED 
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APENDIX G: DEFINITION OF MAJOR TERMS 

 

This dissertation uses numerous terms. The following list of terms and definitions 

provide an important reference tool for the reader. Chapters 2 and 3 provide terms and 

definitions related to UTAUT theory constructs. 

Distance education. Distance education takes place in a spatial and/or temporal disunity 

between teacher and students (e.g., televised courses, correspondence courses, CDs, 

tapes) (Tsvetozar Georgiev, et al., 2004).  

Elearning. Elearning is a subset of distance education. In elearning, course content and 

communication take place through the Internet. Delivery of content and instruction 

removes the limitations of time and place (Tsvetozar Georgiev, et al., 2004). 

Innovation. Rogers (1995) defines an innovation as "an idea, practice or object that is 

perceived as new by an individual or other unit of adoption" (p. 11). However, this does 

not necessarily mean that the innovation is new, better, or even more beneficial; it simply 

means that the idea, practice, technology, or object is perceived as new. This dissertation 

focuses on mobile learning as an innovation of interest for community colleges. 

Mobile digital technology. Mobile digital technology consists of wireless technology 

devices that provide the user with access to information at the time, place, and pace of 

their choosing (e.g., smart phone, PDA). Physical media storage devices (e.g. flash 

drives, CD’s) are no longer needed to transport information because the digital devices 

have their own storage capabilities and access to the Internet (Schwabe & Goth, 2005).  

Mobile learning. Mobile learning is the wireless delivery of learning content (e.g., 

lectures, activities, video, audio, and ebooks) to students through handheld mobile 

technology devices (e.g., handheld computers, cell phones, iTouches, and PDAs) anytime  

and anywhere (Aderinoye, Ojokheta, & Olojede, 2007; Wang, 2007).  

Traditional education. Traditional education is physical, face-to-face presentation of 

course content (Tsvetozar Georgiev, Georgieva, & Smrikarov, 2004).  
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