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Abstract
Mobile technology is pervasive in our daily lives. The 

use of mobile devices is changing the educational model 
in traditional classrooms and eLearning classrooms. 
Mobile learning is the use of mobile technology to 
deliver educational content and is a growing educational 
tool in our educational institutions. A synthesis of 
research on the implications of mobile learning was 
conducted. The synthesis found students are accepting 
of mobile technology and their lives, as the technology 
is widespread throughout society. Factors such as 
self-efficacy and technology acceptance are driving 
mobile learning use. Further research on what mobile 
learning means in terms of educational practices, as 
well as student and teacher acceptance is needed. 
Understanding acceptance and practice in regards 
to mobile learning will inform instructors as they try to 
implement the technology in teaching. 

Introduction
People around the globe have integrated mobile 

technology into their daily lives. The United Nations 
Educational, Scientific and Cultural Organization (2011) 
found mobile networks serve 90% of the world and 80% 
of people living in rural areas. Lee et al. (2010) defined 
mobile technology as portable devices, like smartphones 
or tablet devices, allowing users to access and share data 
wirelessly. Ng and Nicholas (2009) suggested mobile 
technology is changing the classroom, as students and 
instructors are freed from a dependence on traditional 
educational procedures for learning. 

Mobile technology provides asynchronous and 
portable functions for users to engage in various tasks 
unencumbered by location and time limitations. Users’ 
mobile devices are providing anytime, anywhere 
services ranging from commerce to entertainment to 
information (López-Nicolás et al., 2008). The U.S. has 
seen mobile technologies become commonplace in 
the lives of its citizens. The Pew Research Center’s 
Internet & American Life Project (2012) found almost 
half of all adults in the U.S. have a smartphone and 
smartphone users outnumber more basic phone users. 

Mobile technology is shifting the paradigm for how 
people conduct business, have fun, and communicate 
with others. The ubiquitous nature of mobile devices has 
allowed users access to a marketplace with any time or 
place access (Varnali and Toker, 2010).

Mobile Learning
Mobile learning is increasing in popularity as students 

increasingly have mobile devices, but there has been 
little in the way of research into their adoption of mobile 
learning compared to eLearning (Park et al., 2012). 
Liaw et al. (2010) suggested mobile learning is the use 
of mobile technology for educational engagement. Park 
(2011) found mobile devices’ ubiquity gives educational 
practitioners and researchers the ability to use it in a 
variety of instructional settings. Shen et al. (2009) 
reported observation, assessment, and evaluation are 
needed to make sure of mobile technology’s appropriate 
use in instructional settings.

The desire for learner-centered opportunities to 
meet the needs of today’s learners is increasing the 
scope of mobile learning. Nordin et al. (2010) suggested 
many theories of learning are tied to the traditional 
classroom setting but mobile learning bypasses the 
traditional classroom, meaning mobile learning needs its 
own theories. Mobile learning will be more accessible for 
researchers and educators to understand if a framework 
encompassing definitions, approaches, and theories is 
developed to guide mobile learning practices (Keskin and 
Metcalf, 2011). Nordin et al. (2010) found many theories 
of learning are tied to the traditional classroom setting 
but mobile learning bypasses the traditional classroom, 
meaning mobile learning needs its own theories.

Trebbi (2011) reported the influence of information 
technology on educational practices is creating a new 
frontier for learning, with novel roles for teachers and 
students. Demirbilek (2010) suggested the growing nature 
of mobile devices in educational settings has created 
an important need to examine educators’ perceptions 
of the use of mobile technology for learning purposes. 
Uzunboylu and Ozdamli (2011) recommended teacher 
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attitudes toward mobile learning be understood in order 
to successfully employ it in instructional environments. 
Mohamad et al. (2012) recommended research-based 
mobile learning and teaching policies and procedures to 
assist teachers.

Mobile Technology and Agricultural 
Education

Agricultural education researchers have examined 
mobile technology in diverse learning environments. 
Researchers should examine agricultural education 
students’ acceptance and willingness to use mobile 
learning in the classroom (Irby and Strong, 2013). 
Rhoades et al. (2008) reported agricultural education 
students perceive the Internet as an easier to use tech-
nological tool to advance their learning in academic 
settings. Agricultural education researchers have not 
examined students’ acceptance and use of mobile tech-
nologies in coursework. Agricultural education faculty 
should further examine student’s use of mobile technol-
ogies in coursework (Strong et al., 2012). The study was 
conducted to examine the literature regarding students 
and teacher’s acceptance and use of mobile technology 
in academic environments. The purpose of this study is 
to synthesize research in regards to mobile learning and 
provide a greater insight into mobile learning in agricul-
tural education.

Purpose and Objectives
The study synthesized selected research studies 

related to mobile technology in academic environments. 
The study was conducted to provide a more thorough 
understanding of the issue. More specifically, this study 
sought to:

1. Search for literature on the acceptance and use of 
mobile technology in educational environments; 

2. Search for literature on the adoption of mobile 
technology in institutions;

3. Search for literature on students’ self-efficacy in 
relation to mobile learning; and

4. Develop a synthesis of the findings.

Materials and Methods
The theoretical framework of the study was created 

from social cognitive theory, the diffusions of innovations, 
the technology adoption model, and the unified theory of 
acceptance and use of technology. The methodology of 
the study was conducted through integrative inquiry.

Social Cognitive Theory and Self-Efficacy
Bandura (1986) developed social cognitive theory to 

explain human behavior as an interaction of personal 
characteristics, perceptions, practices, and the environ-
ment. Self-efficacy explains how individuals handle dif-
ferent tasks. Bandura (1977) defined self-efficacy as 
one’s willingness to believe they can handle different 
challenges. Individuals with low self-efficacy avoid new 
and difficult tasks, while individuals with high self-effi-
cacy will engage such tasks (Bandura, 1977).

Mobile technology use and self-efficacy have been 
examined in research studies. Self-efficacy was found 
to be a moderator on the adoption of mobile commerce 
services (Islam et al. 2011). Mobile service data usage by 
Americans and Koreans was studied with a framework 
based on self-efficacy and the technology acceptance 
model (Yang, 2010). Self-efficacy has been used to 
examine students’ attitudes toward mobile learning 
(Yang, 2012).

Diffusions of Innovations
Rogers’ (2003) diffusion of innovations has been 

used to study innovations in a variety of areas. Rogers 
(2003) found an innovation has five attributes: relative 
advantage, compatibility, complexity, trialability, and 
observability. Relative advantage is the extent people 
believe an innovation is better than the one currently in 
use. Compatibility is how an innovation is compatible with 
people’s belief and value systems. Complexity is how 
difficult people find an innovation to use or understand. 
Trialability refers how people can try out an innovation 
before deciding to adopt the innovation. Observability 
is the extent to which people can view the innovation’s 
results (Rogers, 2003). 

The diffusion of innovations has been used to 
examine the adoption of instructional technology inno-
vations like eLearning and mobile learning. Duan et al. 
(2010) used Rogers’ innovation characteristics to frame 
a study on the adoption of eLearning. Shippee and 
Keengwe (2012) utilized the diffusion of innovations to 
examine the factors necessary for the successful imple-
mentation of mobile learning. The diffusion of innova-
tions served as the framework for a literature review cov-
ering mobile learning trends (Hung and Zhang, 2012).

Technology Acceptance Model
Davis (1989) created the Technology Acceptance 

Model (TAM) as an information systems model indicat-
ing how users accept and use technology. Perceived 
usefulness and perceived ease of use are two important 
components of this model. How an individual believes a 
technology system would increase his or her job func-
tioning is known as perceived usefulness. An individu-
al’s perception of the amount of effort needed to use a 
technology system is known as perceived ease of use. 
Perceived usefulness and perceived ease of use can be 
used to determine a user’s intention to use a technology 
system (Davis, 1989).

Technology usage in educational settings has been 
examined through the use of the technology acceptance 
model. Perceived usefulness and perceived ease of use 
were key determinants in users’ behavioral intention to 
use the computers (Teo et al., 2009). The technology 
acceptance model has also been used for researching 
eLearning systems acceptance. The technology accep-
tance model can be utilized to study instructor accep-
tance of eLearning systems (Yuen and Ma, 2008). 
Mobile technology use has been examined through the 
use of the technology acceptance model. Chen et al. 



12 NACTA Journal • March 2015

A Synthesis of Mobile Learning

3. Selecting, screening, and organizing studies;
4. Determine the conceptual framework and fitting 

it to the information from the analysis; fit analysis 
information;

5. Develop the synthesis and interpretation into a 
material product; and 

6. Delivering the results of synthesis (Roberts, as 
cited in Marsh, p. 277-279). 

Integrative inquiries have been utilized to study a 
variety of research topics respective of context. de Gea et 
al. (2012) used an integrative review process to examine 
empirical research involving the nursing education and 
ICTs. Donner (2008) conducted a review of literature 
regarding mobile use in the developing world to fit a 
framework for mobile use determinants. Isaak-Ploegman 
and Chinien (2009) conducted an integrative review to 
develop an instructional design process for the differing 
cognitive styles in distance-learning environments. Parr 
and Edwards (2004) implemented an integrative inquiry 
to synthesize research on inquiry-based instruction and 
the problem-solving approach. The study used data 
gathered from refereed journal articles in the areas of 
information technology and agricultural education. Limits 
were instituted to confine the review of literature to the 
years of 2004 – 2013 given the technological context of 
the literature.

Results and Discussion
The results of the integrative inquiry yielded several 

factors surrounding the development of mobile learn-
ing in academic settings. Findings are presented per 
research objective (Figure 1).

Objective One
The first objective was to canvass the literature 

related to the acceptance and use of mobile technology 
in educational environments. Aubusson et al. (2009) 
found mobile learning could transform instructor learning 
and gives educators new means to use the classroom for 
observation, sharing, and teaching. Rogers et al. (2010) 
found mobile devices can use many forms of graphical 
representation to allow students to increase knowledge 
in more effective manner. The use of iPads can increase 
teacher productivity and learning (Kearney and Maher, 
2013). Schuck et al. (2012) found mobile learning can 
increase teaching effectiveness and mobile technology 
use would benefit professional learning communities. 

(2011) used the technology acceptance model to frame 
a study on learner attitudes in a mobile learning setting. 
Gao et al. (2011) extended the technology acceptance 
model to develop an instrument to gauge mobile ser-
vices acceptance.

Unified Theory of Acceptance and Use of 
Technology

The Unified Theory of Acceptance and Use of 
Technology (UTAUT) described a user’s behavioral 
intention to use an information system and was built 
upon concepts explored in social cognitive theory, 
diffusion of innovations, and the technology acceptance 
model (Venkatesh et al., 2003). Venkatesh et al. (2003) 
suggested UTAUT explains user intentions to use an 
information system and the subsequent usage behavior 
through four key constructs: performance expectancy, 
effort expectancy, social influence, and facilitating 
conditions. Performance expectancy is the benefit 
a user expects from an information system. Effort 
expectancy is the effort a user expects to exert when 
using an information system. Social influence is how 
a user perceives others’ use of an information system. 
Facilitating conditions reference the infrastructure a 
user thinks is necessary to use an information system. 
The UTAUT has been used to frame studies on users’ 
continuing relationships with mobile providers (Zhou, 
2013), individuals’ use of mobile devices for internet 
access (Zhou, 2011), and to investigate mobile learning 
intention among university students (Lowenthal, 2010).

Integrative Inquiry
The study used a process of selecting and 

synthesizing literature known as integrative inquiry. 
Marsh (1991) identified integrative inquiry as one of the 
most complex models of practical inquiry that may be 
initiated. An integrated inquiry is a research synthesis 
of integrative knowledge that gathers information 
from various sources that are relevant to a specified 
audience. Through the implementation of an integrative 
inquiry, current or previous studies are synthesized 
for knowledge that will help address contemporary 
deficiencies and illuminate potential solutions (Marsh, 
1991). An integrative inquiry gathers studies of a 
specific topic, reviews them individually, organizes them 
in order to distinguish and compare related questions, 
and analyzes and develops implications about what is 
known and what needs investigating (Marsh, 1991). 

Marsh (1991) described the process of combing 
and combining current and completed studies for knowl-
edge to inform decision making as integrative inquiry. 
Integrative inquiry is used to produce knowledge ben-
eficial to policymaking respective of context (Marsh, 
1991). Roberts (as cited in Marsh) delineated six steps 
for directing an integrative inquiry. The six steps were 
employed to conduct this study and were as follows:

1. Identify the need, conduct preliminary search, 
clarify request; 

2. Conduct the search of and retrieval of studies; 

Figure 1. Study Objectives.
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Mobile learning educators and developers must 
understand student acceptance when designing mobile 
learning content (Iqbal and Qureshi, 2012). Stockwell 
(2008) found users engage novel technologies with varying 
degrees of interest, skills, and ideas leading to varying 
technological acceptance rates. Kennedy et al. (2010) 
found various factors may affect students’ technology 
experiences and preferences, meaning a full range of 
information about their use of technology are needed. 
Students with the time and access to mobile devices 
can use mobile learning to engage in student-centered, 
authentic learning (Cochrane and Bateman, 2010).

Educators and instructional designers must ensure 
mobile learning provides productive learning outcomes 
for students (Chuang, 2009). Wang and Shen (2012) 
suggested mobile learning should provide satisfying 
scholastic experiences as part of its facilitation of per-
petual learning. Dale and Pymm (2009) suggested 
mobile learning will need to prove its value as a learning 
tool as the increasing acceptance of mobile devices in 
our society is blurring the relationship between work and 
play. Idrus and Ismail (2010) found mobile devices erase 
restrictions by becoming one with the learner, making 
the concept of learning more applicable. A model of 
adoption is needed to help determine the demographic 
factors surrounding students’ acceptance of and will-
ingness to use mobile learning (Yadegaridehkordi and 
Iahad, 2012).

Mobile technology offered agricultural educators the 
means to disseminate information in a more efficient 
manner. Agricultural science and technology teachers 
had positive perceptions in regards to use of mobile 
technology like iPods and mp3 players to improve student 
engagement (Murphrey, Miller and Roberts, 2009). The 
use of mobile technology can decrease the resources 
needed to communicate and share information (Aker, 
2011). An online resource guide to increase agricultural 
knowledge of cotton was found to be valuable and useful 
by users (Cooper-Jennett et al., 2010).

Mobile learning has surfaced in literature involving 
extension education studies. Carter and Hightower 
(2010) suggested Extension’s use of mobile learning 
should be studied due to mobile technology’s global 
reach. The creation of mobile learning applications could 
be advanced through the sharing of the applications with 
Extension Systems across the nation (LaBelle, 2011). 

Objective Two
The second objective of the study was to search 

the literature related to the adoption of mobile tech-
nology at institutions. Young adults have made mobile 
technologies part of their everyday routines. Huang et 
al. (2013) reported 87% of college students own a por-
table computing device and 55% have a smartphone. 
Mobile devices provide important information conduits 
for college students. Mobile communication technolo-
gies are commonplace on college campuses and vital 
to students’ maintenance of interpersonal relationships 
(Chen and Katz, 2009).

Lu (2012) states several higher education institutions 
face difficulty in creating and implementing eLearning 
and mobile technology systems into current campus 
information systems due to the relatively new adoption 
of eLearning and m-learning technologies. Experienced 
eLearners are more likely to find mobile learning more 
accommodating than those without eLearning experience 
(Yadegaridehkordhi and Iahad, 2012). Mobile learning 
offers value to educational institutions in the form of 
credibility and cost effectiveness (Mohammad et al., 
2012). Gu et al. (2011) found through the use of sound 
instructional design processes to create educational 
content, mobile learning can enable lifelong learning.

McContha et al. (2008) found the increase of 
wireless networks across higher education institutions 
has created the infrastructure for mobile learning to be 
adopted by educators. Mobile devices are very popular 
in colleges and universities and could become an 
essential tool for learning (Shin et al., 2011). College 
and university campuses have populations particularly 
open to the use of mobile learning. Matias and Wolf 
(2013) suggested most people will soon be getting 
online through their mobile devices, and educators 
should embrace the chance to augment student learning 
outcomes by successfully using mobile technology in 
educational settings. Cheon et al. (2012) suggested 
higher education students’ greater use of mobile devices 
compared to primary and secondary students may lead 
to quicker adoption in college and university settings. 

Objective Three
The third objective of the study was to search the 

literature related to students’ level of self-efficacy in 
regards to mobile learning. Goode (2010) suggested 
students’ technology knowledge is initially formed by 
educational engagement at home and in school, with 
reinforcement by higher education experiences. Peng et 
al. (2009) found mobile learning offers amazing techni-
cal abilities for students. Mobile learning faces difficul-
ties due to the various mobile devices used and edu-
cational adaptation issues but offers learners distinctive 
opportunities for educational engagement (Elias, 2011). 
Kulksa-Hume (2010) found mobile learning can chal-
lenge educators as they must comprehend students’ 
needs in a more productive and accessible way due the 
technology creating a focus on learning over teaching. 
Careful development of learning techniques for mobile 
learning is needed to ensure its educational advantages 
and avoid it being an obstacle for learning (Koszalka 
and Ntloedibe-Kuswani, 2010). 

Approaches for agricultural educators to improve 
student’s self-efficacy with mobile learning have been 
studied. Mobile learning should be demonstrated as an 
extension of students’ current mobile technology use to 
reduce their perception of mobile learning being a difficult 
task, and thus, provide opportunities to increase self-
efficacy (Irby and Strong, 2013). Agricultural information 
experts have exhibited positive attitudes towards the 
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use of mobile learning in various areas of agricultural 
education (Yaghoubi et al., 2010).

Objective Four
The fourth objective was to develop a synthesis of 

the findings. The advent and omnipresence of mobile 
learning is shifting the educational environment. The 
use of an integrative inquiry identified produced a 
review of studies addressing the potential benefits of 
mobile learning, the acceptance and adoption of mobile 
technology, and the relationship between self-efficacy 
and mobile learning acceptance and adoption.

How mobile learning is similar and dissimilar to 
eLearning is still being understood. Literature on the 
acceptance and use of mobile learning in educational 
environments suggests the use of mobile learning 
offers potential benefits, requires new instructional 
design ideas, and more research on its acceptance and 
adoption. Literature on the acceptance and adoption of 
mobile technology suggests the technology is widely 
used with a majority of college students relying on the 
technology in a variety of ways. Literature on students’ 
self-efficacy and mobile learning suggested a need to 
study to relationships between the two factors in terms 
of mobile learning acceptance and adoption.

Bandura’s (1986) self-efficacy, Rogers’ (2003) diffu-
sion of innovations, Davis’ (1991) TAM, and Venkatesh 
et al.’s (2003) UTAUT may provide researchers potential 
constructs to understand mobile learning acceptance 
among students and instructors. 

Self-efficacy is how willing individuals are to attempt a 
particular task based on perceived difficulties associated 
with the task (Bandura, 1977). The literature suggests 
mobile technology is commonplace among college 
students and their use of the technology is frequent. 
Mobile learning may be perceived as a more attractive 
task by highly self-efficacious students but not those 
with low self-efficacy. Students with low self-efficacy 
may be wary of confronting even a familiar technology 
like mobile technology.

Rogers’ (2003) characteristics of an innovation 
and innovation adoption process are part of the theory 
of the diffusion of innovations. Students could decide 
to adopt mobile learning if they are made aware of its 
relative advantage compared to traditional learning as 
the literature suggests mobile learning offers learning 
benefits due to its ability to occur at any time or location. 
The literature suggests college students are accepting 
of mobile technology in their lives, thus possibly allowing 
them to realize the compatibility of mobile learning with 
their current mobile technology usage.

TAM and the UTAUT respectively explain the 
adoption and acceptance of technology among users 
(Davis, 1991; Venkatesh et al., 2003). TAM served as 
part of the foundational basis for UTAUT, which explains 
the acceptance of an information system. UTAUT also 
built upon ideas of social cognitive theory and the 
diffusions of innovations. Literature suggests mobile 
technology has been accepted among college students 

and is an adopted form of technology. College students’ 
acceptance and adoption of mobile technology could 
lead to their eventual adoption and acceptance of mobile 
learning.

Summary
The data indicated more research needs to be 

conducted on mobile learning acceptance and the 
potential benefits to students and teachers. Agricultural 
educators and researchers should further research 
mobile learning acceptance in the context of self-
efficacy and the UTAUT. Future studies should examine 
the interaction between self-efficacy, performance 
expectancy, effort expectancy, behavioral intention, and 
facilitating conditions. 

Instructor and student perceptions and adoption 
of mobile learning need to be understood with greater 
clarity. Educators should investigate student acceptance 
of mobile learning when creating content for mobile 
devices (Iqbal and Qureshi, 2012). The acceptance and 
attitude of instructors toward mobile learning must be 
studied for successful use in instruction (Uzunboylu and 
Ozdamli, 2011). Understanding these relationships may 
increase understanding of mobile learning acceptance 
among educators and students and offer approaches to 
enhance student learning.

Research into mobile learning is needed to develop 
processes for teachers to reach learners’ through this 
technology (Mohamad et al., 2012). Researchers can 
use a Delphi panel made up of experts in agricultural 
education; to determine the competencies needed for 
agricultural educators to effectively utilized mobile learn-
ing technology. Wang and Shen (2012) recommended 
new design procedures and techniques for mobile learn-
ing. 

Proper instructional design for mobile learning can 
ensure its ability to create lifelong learning opportunities 
(Gu et al., 2011). Agricultural education faculty could 
allow students to use their mobile devices to complete 
class learning objectives. Instructors should demonstrate 
the usefulness and ease of use of mobile learning by 
demonstrating educational activities such as turning in 
assignments and giving presentations through mobile 
technology to increase student self-efficacy. Agricultural 
education faculty could use mobile technologies in novel 
ways by creating learning opportunities that embrace 
the positive characteristics of mobile learning through 
experiential learning activities. Instructors should 
implement mobile learning experiences by utilizing the 
ubiquitous strengths of the mobile technology to cultivate 
opportunities for student engagement and learning. 
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