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Abstract—This is a part of research in the structural equation
model of behavioral intention to use mobile for learning in the
21ST century. The objective of this study is to synthesize and
design a concept framework structural equation model of
behavioral intention to use mobile for leaning in the 21ST century.
The first section involves a synthesis concept framework for
process acceptance structural equation model of behavioral
intention to use mobile for learning in the 21ST century. The
second section proposes the design concept framework of the
model. The research findings are as follows:1) The exogenous
latent variables included in the causal model of behavioral
intention to use mobile for learning in higher education students
in the 21ST century are Basic ICT, Convenience and Social
Interaction.
2) The mediating latent variables included this model are TAM
Model: this includes three components: 1) Perceived Usefulness,
2) Perceived Ease of Use and 3) Attitude
3) The outcome latent variable of this model is Behavioral
intention to use.
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ICT is promoted for this regarding [49]. From the policy, the
office of the higher education commission of Thailand has
been launched the Thai Higher Education Policy Framework
2008-2020, with the goal is for developing and expanding the
potential of Information Communicating Technology to
support e-Education by using Information Communicating
Technology as an instrument to support the learning in the 21ST
century [50], particularly mobile technology. As all mentioned,
the researcher has an idea to conduct this study in the topic of
structural equation model of behavioral intention to use mobile
for learning in the 21ST century.
II.

The purposes of this study were;
2.1. To synthesize a concept framework the structural
equation model of behavioral intention to use mobile for
learning in the 21ST century.
2.2. To design a concept framework the structural equation
model of behavioral intention to use mobile for learning in the
21ST century.
III.

I.

INTRODUCTION

As the present, Information and Communication
Technology has been developed continuously and all the time
thus it influences to social, business, industry, medication, and
education. With the development of Information and
Communication Technology, especially mobile technology is
concerned as the one of the technology which has been
developed further as a new paradigm [4] that could be response
to higher education in 20th century. According to mobile
technologies, it has been used for learning would comfort the
users can access to the system any time for teaching, learning,
searching [1], [2] therefore the Ministry of Information and
Communication Technology has established ICT Policy
Framework of Thailand (B.E. 2553-2563, ICT 2020) focusing
on the smart Thailand through the use of ICT as a key driving
force. By the 6 strategies mentioned, development and
application of ICT are for creating the equality to access to the
resources for everyone, hence Thai people are motivated to
access to the online system as a form of life-long learning and
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RESEARCH OBJECTIVES

RESEARCH QUESTION

What are the structural equation model of behavioral intention
to use mobile for leaning in the 21ST century?
IV.

REVIEW OF LITERATURE

A. Mobile Learing
Mobile learning is a new way of learning which combines
mobile computing technologies and e-learning. Users can
access the learning materials anywhere at any moment [11] for
formal and informal learning, both inside and outside the
classroom [12] with the help of this type of learning
environment. Nowadays, mobile learning has been recognized
as the activity involving using capable of electronic
information communication technologies and devices to
facilitate students to access meaningful learning materials [13]
through the wireless network which can adjust at any moment
to meet changing learning needs by focusing on the mobility
of the learner, and interacting with portable technologies.
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Instructors and other learners can get a benefit to be better at
learning from the implementation of this type of learning [14].
B. Technology Acceptance Model (TAM)
Technology Acceptance Model (TAM) has been emerged
by [15]. It has been supported the users to understand, and
provided the explanation of user behavior to the information
system [16]. Additionally, TAM can be used for prediction
and acceptance of the information systems and technologies
by the users individually [17]. As stated by The Technology
Acceptance Model (TAM), perceived usefulness and
perceived ease of use are concerned as a new technology [18].
C. Perceived Usefulness(PU)
Perceived usefulness is a main determinant of Technology
acceptance model resulting to Behavioral Intention [19], [20],
[21] and perceived usefulness is considered as the total of
valuation that the user perceives from a new technology usage
[22], also is a critical factor to be successful in technology
effectiveness [23].
D. Perceived Ease of Use (PEOU)
Perceived ease of use is an element of technology
acceptance model [22] which considered as a representative of
an innovation that is easy to understand, learn, and operate
with [29]. More importantly, perceived ease of use was stated
that is beneficial for preliminary acceptance, elemental for
adoption through continued using onward [15] [27], [28], [26],
[25].
E. Social interactions
Due to the decline of traditional learning that has gradually
changed because of the rapid emerge of technologies, this has
led to a new form of interaction between mobile users and
their devices also known as Human-Mobile Interaction [38]as
mobile devices could facilitate human interaction and
accessing learning materials anytime and anywhere [39].
Social interactions which are part of social environment refer
to interactions among students themselves, the interactions
between teachers and students or between students [40]. In
addition, perceived social interaction also includes the extent
in which a certain learning mode is perceived to be helpful for
learners to enhance peer relations and social connections
between other learners [41]. From the above, it can be
summarized as follows: interaction plays an important role in
students’ satisfaction and learning levels. Moreover,
Interactivity and active learners contribute a great impact upon
successful learning; however, lack of interaction has no impact
towards the learning motivation of the students [42].
F. Basic Information Commuication Technology
Presently, information technology can be considered as a
key of important material to improve student skill in university
level, thus to create a strategy associating to the learning that
has been changed incessantly is a trend by institutions. With
reference to the competencies of students especially their
information technology skill, can be concordance with ICT
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digital literacy concept, which is under consideration of the
institutions. As per the functions of knowledgeable society
(see table 1), consisting of: 1. Access, 2. Manage, 3. Integrate,
4. Evaluate, 5. Create, and 6. Communicate Information [33].
TABLE I.
BASIC ELEMENTS OF ICT DIGITAL LITERACY

Elements
Access

Basic Elements of Digital Literacy
Definitions
Competencies
Knowing about and
Search, find, and
knowing how to
retrieve information in
collect and/or retrieve
digital environments.
information

Manage

Applying an existing
organizational or
classification scheme.

Conduct a rudimentary
and preliminary
organization of
accessed information
for retrieval and future
application

Integrate

Interpreting and
representing
information summarizing,
comparing, and
contrasting

Interpret and represent
information by using
ICT tools to
synthesize, summarize,
compare, and contrast
information from
multiple sources.

Evaluate

Making judgments
about the quality,
relevance, usefulness,
or efficiency of
information.

Judge the currency,
appropriateness, and
adequacy of
information and
information sources
for a specific purpose
(including determining
authority, bias, and
timelines of materials).

Create

Generating
information by
adapting, applying,
designing, inventing,
or authoring
information.

Adapt, apply, design,
or invent information
in ICT environments
(to describe an event,
express an opinion, or
support a basic
argument, viewpoint
or position).

Communicate

Communicate
information
persuasively to meet
needs of various
audiences through use
of an appropriate
medium

Communicate, adapt,
and present
information properly
in its context
(audience, media) in
ICT environments and
for a peer audience

G. Attitude Towards (AT)
Attitude towards using technology in Technology
acceptance model refers to an individual’s feelings,
individual's positive or negative on using a system [29] or
evaluations generated when an individual uses new
information technologies or the system [31]. Assessing
attitudes has been an important role in analyzing consumer
behavior [30] to determine whether accepting or rejecting the
use of information technology [32]. Moreover, Attitude is
interrelated with Perceived Usefulness and Perceived Ease of
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Use which contribute to influencing behavioral intention of
user [18].
H. Convenience
Convenience refers to the ability to use self-service
technology [34] and convenience in use is similar to ease of
use in Technology acceptance model considered as a salient
determinant of the individual’s acceptance and use of
technology [35]. Indeed, convenience can be divided into
convenience towards time, place, and execution [36]. As
mentioned, in brief, convenience is one of the significant
variables of the acceptance of mobile learning technology due
to its capability of supporting users. For instance, users could
access to the system at anytime and anywhere [37]. Moreover,
when users use it, they could experience convenience towards
execution that one feels when using the technology.

1. The first stage is to synthesize concept framework of the
structural equation model of behavioral intention to use
mobile for learning in the 21ST century.
2. The second stage proposed that the design the structural
equation model of behavioral intention to use mobile for
learning in the 21ST century. Therefore, the researcher created
the model from resources of the subject, official public
research, and related journals of the factors were included.
Additionally the related ten papers were selected to create the
model which is shown on the FIGURE 1.

Figure 1. The concept framework of the structural equation model of behavioral intention to use mobile for learning in the 21ST century.

I.

Behavioral intention to use (BI)
Behavioral intention to use is the prime determinant of
actual usage behavior [43], [44] and is a key construct in
various models developed in the academic field which is
designed to explain the user behavior in technology
acceptance [15]. Behavioral Intention to use is a measure of
the likelihood that a person will adopt the technology [18] or
the level of a person’s willingness to use information
technology [45].
V.

VI. RESEARCH HYPOTHESES
1. Variable of the study: Research variables considered in this
study are:
1.1 Exogenous latent variables: Basic ICT, Convenience
and Social Interaction.
1.2 Endogenous variables:
Mediating latent variables: Perceived Ease of Use,
Perceived Usefulness and Attitude.
Outcome latent variables: Behavioral intention to use.

RESEARCH METHODOLOGY

This research has two stage methodologies.
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2. Hypotheses
This study employed correlational research to developing
six hypotheses and then tests the relationships among
variables which are considered in this study which are;
2.1 Convenience has a positive effect on Perceived
Usefulness.
2.2 Convenience has a positive effect on Perceived Ease
of Use.
2.3 Convenience has a positive effect on Behavioral
intention to use.
2.4 Basic ICT has a positive effect on Perceived Useful
2.5 Basic ICT has a positive effect on Perceived Ease of
Use.
2.6 Basic ICT has a positive effect on Attitude.
2.7 Basic ICT has a positive effect on Behavioral
intention to use.
2.8 Social Interaction has a positive effect on Perceived
Useful.
2.9 Social Interaction has a positive effect on Perceived
Ease of Use
2.10 Social Interaction has a positive effect on Attitude.
2.11 Perceived Ease of Use has a positive effect on
Perceived Usefulness.
2.12 Perceived Ease of Use has a positive effect on
Attitude.
2.13 Perceived Ease of Use has a positive effect on
Behavioral intention to use.
2.14 Perceived Usefulness has a positive effect on
Attitude.
2.15 Perceived Usefulness has a positive effect on
Behavioral intention to use.
2.16 Attitude has a positive effect on Behavioral intention
to use.
VII. CONCLUSION
The researcher has proceeded on the studies and synthesis
by collecting from journals, designing conceptual framework
of causal model that related to behavioral intention for mobile
for learning in higher education student group in the 21st
century. There are seven factors of the model which is as
following; the first four factors are Basic ICT, Convenience,
Social Interaction and TAM Model, and another four
components: perceived usefulness, perceived ease of use,
attitude and behavioral intention to use.
As the result, the researcher found that the research is
valuable as the model can be facilitated to the management of
university’s administrators, and supported teaching and
learning as well. Furthermore, to making a plan and manage
technology to support both teaching and learning, the model is
based on the information. As well as the learning management
can be worked by this model, especially in developing
countries, the model is suitable.
VIII. RECOMMENDATIONS FOR RESEARCH
The basic structure should be prepared by the educational
institutions, also internet and other devices should be ready to
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access for learning management system that is supported
mobile learning usage.
REFERENCES
[1] Chang, C. C., Liang, C., Yan, C. F., & Tseng, J. S., “The impact
of
college students’ intrinsic and extrinsic motivation on
continuance
intention to use English Mobile Learning Systems,” The Asia
PacificEducation Researcher, vol. 22(2), pp 181- 192, 2013.
[2] Mac Callum, K., & Jeffrey, L., “Comparing the role of ICT
literacy and
anxiety in the adoption of mobile learning, Computers in
Human
Behavior, vol.39, 8-19, 2014.
[3] Seyal, A. H., Noah, A. R., Ramlie, R., & Rahman, A. A. A.,
“Preliminary Study of Students’ Attitude on m-Learning: An
Application of Technology Acceptance Model,” International
Journal
of Information and Education Technology, vol. 5(8), pp 609614, 2015.
[4] Chang, L. C., & Chiang, H. K., “ Designing a mixed digital
signage and
multi-touch interaction for social learning,” In Transactions on
Edutainment vol. VIII pp. 77-87, (2012). Springer Berlin
Heidelberg.
[5] Sriwardiningsih, Enggal, and Lisa Siswono. "Interaction elearning
website, curriculum material products, motivation and digital
literacy
influence to satisfaction and the attitude understanding student
learning," IOSR Journal of Business and Management (IOSRJBM), vol. 16.6, pp 37-41,2014.
[6] Mac Callum, Kathryn, and Lynn Jeffrey,"The influence of
students' ICT
skills and their adoption of mobile learning," Australasian
Journal of
Educational Technology, vol. 29(3), pp 303-314, 2013.
[7] Cheng, Yung-Ming, "Towards an understanding of the factors
affecting m-learning acceptance: Roles of technological
characteristics and compatibility." Asia Pacific Management Review,
vol. 20.3, pp 109-119, 2015.
[8] Yang, Shuiqing, "Research on undergraduate student's adoption
of
mobile learning: An emerging learning mode." Advances in
Information
Sciences and Service Sciences, vol. 5.8, pp 722-729, 2013.
[9] Aron Bere & Patient Rame, "Extending technology acceptance
model
in mobile learning adoption: South African University of
Technology
students’ perspectives’." International Conference on eLearning.
Academic Conferences International Limited, vol. 1, pp 5560, 2013.
[10] Mac Callum, Kathryn, Lynn Jeffrey, and K. Kinshuk, "Factors
impacting
teachers’ adoption of mobile learning." Journal of Information
Technology Education: Research, vol. 13, pp 141-162, 2014.
[11] Marzieh Ghobadi Pour, “MOBILE LEARNING IN
EDUCATION.”
Quest International Multidisciplinary Research Journal. Vol. II
(I),
2013.
[12] Mehdipour, Yousef, and Hamideh Zerehkafi, "Mobile learning
for
education: Benefits and challenges." International Journal of

136

International Journal of Computer and Information Technology (ISSN: 2279 – 0764)
Volume 06 – Issue 02, March 2017
Computational Engineering Research, vol. 3.6, pp 93-101, 2013.
[13] Messinger, Jason, M-learning: An exploration of the attitudes
and
perceptions of high school students versus teachers regarding the
current
and future use of mobile devices for learning, 2011.
Retrieved from http://gradworks.umi.com/34/87/3487951.html
[14] Leung, Chi-Hong, and Yuen-Yan Chan, "Mobile learning: A
new
paradigm in electronic learning." Advanced learning
technologies, 2003.
Proceedings. The 3rd IEEE international conference on, pp7680, IEEE,
2003.
[15] Davis, F.D., “Perceived usefulness, perceived ease of use, and
user
acceptance of information technology”, MIS Quarterly, Vol.
13(3), pp.
319-340, 1989.
[16] Surendran, P., "Technology acceptance model: A survey of
Literature,"
International Journal of Business and Social Research, Vol. 2.4,
pp. 175178, 2012.
[17] Park, S. Y., “An Analysis of the Technology Acceptance Model
in
Understanding University Students' Behavioral Intention to Use
eLearning," Educational Technology & Society, Vol. 12 (3),
pp.150–
162, 2009.
[18] Davis, F. D., Bagozzi, R. P., & Warshaw, P. R., “User
acceptance of
computer technology: a comparison of two theoretical models.
Management Science, Vol. 35(8), pp. 982-1003, 1989.
[19] Swan, J. E, (1981). Disconfirmation of Expectations and
Satisfaction
with a Retail Service. Journal of Retailing, Vol.57, pp.49-66,
1981.
[20] Triandis, H. C., “Values, Attitudes, and Interpersonal Behavior.
In
University of Nebraska (Lincoln campus). Dept. of Psychology.
(Ed.),
Nebraska Symposium on Motivation (pp. 196- 259). [Lincoln,
Neb.]: University of Nebraska Press, 1980.
[21] Doll, W. J., & Torkzadeh, G., “Developing a multidimensional
measure
of system-use in an organizational context. Information &
Management,
Vol. 33, pp. 171–185, 1998.
[22] Rogers, E.M., “Diffusion of Innovations,” 5th ed., Free Press,
New
York, 2003.
[23] Pastorella, Fabio, Jose G. Borges, and Isabella De Meo.
"Usefulness and
perceived usefulness of Decision Support Systems (DSSs) in
participatory forest planning: the final users’ point of
view." iForestBiogeosciences and Forestry Vol. 9.3, pp. 422, 2016.
[24] Davis, F. D., & Arbor, A., “Perceived usefulness, perceived
ease of use,
and user acceptance of information technology,” MIS
Quarterly,
September, 1989.
[25] Park, S., Zo, H., Ciganek, A. P., & Lim, G. G., "Examining
success
factors in the adoption of digital object identifier
systems." Electronic
commerce research and applications, vol. 10.6, pp 626-636,
2011.
[26] Kuo, Ying-Feng, and Shieh-Neng Yen. "Towards an
understanding of

www.ijcit.com

the behavioral intention to use 3G mobile value-added services,"
Computers in Human Behavior, vol. 25(1), pp 103-110, 2009.
[27] Venkatesh, Viswanath. "Determinants of perceived ease of use:
Integrating control, intrinsic motivation, and emotion into the
technology
acceptance
model." Information
systems
research, vol. 11(4)
pp 342-365, 2000.
[28]
Pagani, M., "Determinants of adoption of third generation
mobile
multimedia services, " Journal of Interactive Marketing, vol.
18(3), pp
46-59. 2004.
[29] Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D.,
"User acceptance of information technology: Toward a unified
view,
"MIS quarterly, pp 425-478, 2003.
[30] Bertea,
P.,
"MEASURING
STUDENTS’ATTITUDE
TOWARDS
E-LEARNING. A CASE STUDY," In Conference proceedings
of"
eLearning and Software for education" (eLSE), vol.01, pp 417424,
2009.
[31] Mathieson, K, "Predicting user intentions: comparing the
technology
acceptance model with the theory of planned behavior.
Information
systems research," vol. 2(3), pp 173-191, 1991.
[32] Jairak, K., Praneetpolgrang, P., & Mekhabunchakij, K,"An
acceptance
of mobile learning for higher education students in Thailand, "
In Sixth
International Conference on eLearning for Knowledge-Based
Society,
Thailand, pp 17-18, 2009.
[33] California ICT Digital Literacy Assessments and Curriculum
Framework, “BASIC OF DIGITAL LITERACY”, 2008
Retrieved from http://mn.gov/mnddc/asd-employment/6a-ict
competencies.html.
[34] Yen, H. J .R. & K.P. Gwinner, "Internet retail customer loyalty:
the mediating role of relational benefits. International journal of
service
industry management, vol. 14(5), pp 483-500, 2003.
[35] Hsu, H. H., & Chang, Y. Y., "Extended TAM Model: Impacts of
Convenience on Acceptance and Use of Moodle," Online
Submission,
vol. 3(4), pp 211-218, 2013.
[36] Yoon, C., & Kim, S,. "Convenience and TAM in a ubiquitous
computing environment: The case of wireless LAN. Electronic
Commerce Research and Applications, vol. 6(1), pp 102-112,
2007.
[37] Zhu, Q., Hu, Y., & Guo, W., "Mobile learning in higher
education:
Students’ acceptance of mobile learning in three top Chinese
Universities," 2012
Retrieved from http://www.diva- portal.org/smash/get/diva2: 536882/
FULLTEXT01.pdf
[38] Al-Masri, Eyhab, and Qusay H. Mahmoud. "MLDF:
Discovering mobile
learning content using mobile devices." The second international
conference on communications and information technology.
2012.
[39] Liaw, S. S., Hatala, M., & Huang, H. M., "Investigating
acceptance

137

International Journal of Computer and Information Technology (ISSN: 2279 – 0764)
Volume 06 – Issue 02, March 2017
toward mobile learning to assist individual knowledge
management:
Based on activity theory approach," Computers & Education,
vol. 54(2),
pp 446-454, 2010.
[40] Wu, J. H. Tennyson, R. D. & Hsia, T. L., "A study of student
satisfaction in a blended e-learning system environment,"
Computers &
Education, vol.55, pp 155-164, 2012.
[41] Cheng, B., Wang, M., Yang, S. J., & Peng, J., "Acceptance of
competency-based workplace e-learning systems: Effects of
individual and peer learning support." Computers & Education,
vol.
57(1), pp 1317-1333, 2011.
[42] Joana Cruz e Costa, Timo Ojala and Jani Korhonen "Mobile
lecture
interaction: Making technology and learning click." IADIS
International
Conference Mobile Learning, 2008.
[43] Ajzen, Icek, and Martin Fishbein, "Understanding attitudes and
predicting social behaviour." Prentice-Hall , Inc., 1980.
[44] Malhotra, Y., & Galletta, D. F., "Extending the technology
acceptance
model to account for social influence: Theoretical bases and
empirical
validation, " Proceedings of the 32nd Hawaii International
Conference
on System Sciences, 1999.
[45] Wen-Chia Tsai, "A study of consumer behavioral intention to
use
e-books: the Technology Acceptance Model perspective,
Innovative
Marketing," vol. 8 (4), pp 55-66, 2012.
[46] Chmiliar, L., "Mobile Learning-Student Perspectives," 2010
Retrieved
from
http://auspace.athabascau.ca:8080/handle/2149/2861
[47] Lytras, M. D. (Ed.), "Ubiquitous and Pervasive Knowledge and
Learning Management: Semantics, Social Networking and New
Media
to Their Full Potential: Semantics, Social Networking and New
Media to
Their Full Potential," IGI Global, 2007.
[48] Asiimwe, E. N., & Grönlund, A., "MLCMS actual use,
perceived use,
and experiences of use, " International Journal of Education and
Development using Information and Communication
Technology, vol. 11(1), 101A, 2015.
[49] Ministry of Information and Communication Technology of
Thailand,
"Thailand’s, I. C. T. Policy Framework BE 2554-2563," 2012.
[50] Office of the higher Education Commission, "Thai Higher
Education
Policy Framework 2012 – 2016," 2012.

www.ijcit.com

138

