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ABSTRACT
The recent influx of various technologies has affected all sectors of the human life including
education. Mobile learning has emerged with the evolution of mobile devices for enhancing
knowledge sharing via distance education systems. In Nigeria, it has been observed that underutilization of the technology in higher education institutions (HEIs) is still prevalent. This study
investigated the factors hindering the use of mobile devices for mobile-learning by students. Four
research questions were formulated based on Unified Theory of Acceptance and Use of Technology
(UTAUT) model with nine variables and 391 survey questionnaires were administered on the
students in two institutions in Ogun State, Nigeria. Data obtained were analyzed using two multiple
regression and path analysis on IBM SPSS version 23 and Amos version 23. Findings showed that
facilitating factor, as a variable, of the mobile device had higher direct effect on the attitude of
students towards usage of mobile devices for m-learning. The management of HEIs should provide
technical infrastructure supports on the use of mobile devices.
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I.

locations. The learners are able to learn continually
wherever they are moving without any mobility, time and
other restrictions. This paradigm shift in educational
experience, however, presents new challenges for both
instructors and IT departments as they determine optimal
mixes of technology and pedagogy. According to [1], the
educational goal is not to incorporate technology for
technology’s sake but to create a meaningful learning
experience for the students, and IT departments must
support such initiatives accordingly. Though M-learning
presents innovative opportunities but it’s obvious
challenges cannot be overemphasized.

INTRODUCTION

Qualitative mass education is the fourth Sustainable
Development Goal (SDG) rolled out by the United
Nations and Information Communication Technology
(ICT) has positively affected education globally [1]. ICT
presents new channel where students access classroom
information and communicate with peers, teachers and
faculty members to alter the concept of the classroom
thereby making mobile learning (m-learning) a reality [2].
M-learning), a by-product of mobile technology, has been
playing important influence towards the sustainability of
quality education in Nigeria. The exponential
development and influence of mobile technology have
called for the incorporation of the technology into all
spheres of life including the developing countries.

1.1
Statement of Problem
Despite the rapid development of m-learning globally,
Nigerian higher education is yet to fully integrate this
technology into its learning system. This is because of not
having a uniform or standardized m-learning platform for
adoption by both the students and staff. This becomes
very difficult because students and staff (lecturers) all
have different m-learning devices. This is really an issue
for higher institutions to implement interoperable mlearning system like perceived complexity of different
devices and other factors.

Recently, there have been global widespread applications
of mobile phones and wireless networks in different
human endeavours and higher institutions exploit these
technological innovations for distance learning and
management [3]. As a result, educational institutions
adopt mobile phones and wireless network to deliver and
support mobile learning. The intersection of online
learning and mobile computing - called m-learning - holds
the promise of offering frequent, integral access to
applications that support learning, anywhere, anytime [2].
M-learning can be described as a type of learning that
takes place via mobile devices. The evidence of mobile
penetration is irrefutable: cell phones, PDAs, MP3
players, portable game devices, tablets and laptops
abound [4]. These mobile devices are Wireless
Application Protocol (WAP) enabled. WAP is an
application and a set of communication protocols for
wireless devices designed to enable technologyindependent access to Internet and advanced telephony
services.

Consequently, the main motivation of this paper stems
from the fact that despite recent influx of web-enhanced
mobile devices among students in higher education in
Nigeria, it has been observed that under-utilization of the
technology in teaching and learning is still prevalent. This
study provides further understanding of the factors
hindering acceptance of mobile devices for m-learning by
students of tertiary institutions and determines whether
the students in higher education institutions in Ogun State
of Nigeria are ready to embrace m-learning with its
associated features. The paper is also an effort on the part
of the authors in response to the call made by [7] that it is
high time that the students learn about and adapt to the
changing environments and effectively facilitate mlearning.

M-learning which emerged with the evolution of mobile
devices has extended the reach of e-learning and distance
education systems by allowing educators and students to
teach and learn anywhere, anytime and on the move [4],
[5]. M-learning would help the development of the
knowledge society. The objective is towards a society
with access to knowledge and learning for everyone [6].
In M-learning era, learners carry multiple heterogeneous
wearable and handheld devices and interact in
unrestricted manner with other learners, hardware and
software resources in their neighborhood or in remote

The remaining parts of this paper are organized as
follows: Section II delves with review of literatures on
mobile learning concepts, application of m-learning in
higher education, and related works. Section III shows the
methodology of the research work. Section IV has the
detail of the results, Section V shows discussion of
findings while Section VI concludes the study.
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II.

f. Mobility is the ease of accessing learning material and
collaborating with peers regardless of time and space.
g. Blended learning is a ubiquitous learning solution
which combines the benefits of various learning
domains such as M-learning, e-learning, face-to-face
learning and contextual learning.
h. Content refers to the learning resources for students in
a format compatible with mobile devices. M-learning
allows learning activities such as accessing
information remotely, file sharing, taking photos,
recording and playing audio and video files; and
sharing these files remotely and creating collaborative
content online.
i. Technical support makes M-learning seamless
learning opportunity for teachers and students.
However, lack of appropriate technical and
administrative support is one of the biggest factors
influencing teachers’ adoption of M-learning.
j. Cost is a major factor in acceptance of M-learning,
most especially in developing countries. M-learning
design and implementation produce heavy costs for
institutions, and learners may need to pay for the
mobile data usage.

REVIEW OF LITERATURE

2.1
Mobile Learning Concepts
M-Learning can be viewed as a type of e-Learning, a
method for distance learning through wireless mobile
devices [3]. According to [8], M-learning is defined as
“Learning with the aid of a Mobile device”. In this
definition, a mobile device is simply a computer that is
not restricted to a specific stationary environment or
location. Specifically, mobile devices can be used in
multiple environments, anytime, anywhere [8]. Also, [8]
investigated M-learning from a usability perspective and
put forward a classification of M-learning applications
based on Usability. Usability is defined by the ISO as “the
effectiveness, efficiency and satisfaction with which
specified users can achieve specified goals in particular
environments” [9]. A usable system should be easy to use
(utility) and easy to learn (learnability) [10]. In recent
years, the notion of 'ease of use' has been applied to
usability where the general philosophy is based on
making things 'easy' for the user.
2.1.1
Mobile Learning Characteristics
M-learning comes with diverse characteristics and these
have been incorporated into the development of the
technology. [11] identified the following m-learning
characteristics.
a. Usability relates to the ease of using mobile devices
for learning purposes in respect to screen size, battery
life, size, weight, memory, processing power,
compatible applications and user interface.
b. Collaboration
demonstrates
the
level
of
communication and interaction between the learner
and the teacher as well as among other learners.
c. Context refers to the physical environment of the
learner or where the learning takes place.
d. Control refers to the amount of grip a teacher or a
learner has on the learning process for smooth
continuity and best outcomes. In M-learning
environments, it is quite crucial to decide how
autonomous a learner should be so that the best
learning outcomes can be achieved. Therefore, it is
important to consider the level of control when
designing M-learning environments.
e. Connectivity, in respect of mobile technologies, refers
to how mobile devices can connect wirelessly using a
variety of cellular and wireless access technologies
such as GPS, EDGE, GPRS, GSM, 3Gs, 4Gs,
WiMAX, WiFI, WLAN.

2.1.2
Applications of Mobile Devices in Higher
Education
M-learning refers to using of mobile and handheld
information technology devices, such as Personal Digital
Assistants (PDAs), mobile telephones, laptops and tablet
PC technologies, in teaching and learning [12]. It is
obvious that computer and Internet are now essential tools
for education and technology has become more mobile,
effective and seemingly affordable and easy to use.
Mobile devices such as phones and PDAs are much more
affordable than desktop computers. Therefore, they
represent less expensive devices to access the Internet
despite the higher cost of the connection [13]. The
introduction of the Tablet PC can now access mobile
Internet with much functionality than desktop computers.
[14] pointed out that most mobile devices are useful in the
field of education as mentioned.
a. It can be beneficiary to instructors since they can
access services and interact with students while on
the move.
b. Learners can interact with each other and with the
practitioner instead of hiding behind large monitors.
c. It is much easier to accommodate several mobile
devices in a classroom than several desktop
computers.
d. PDAs or tablets holding notes and e-books are
lighter and less bulky than bags full of files, papers
and textbooks, or even laptops. Handwriting with the
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e.

f.

g.

stylus pen is more intuitive than using keyboard and
mouse.
It is possible to share assignments and work
collaboratively; learners and practitioners can email, cut, copy and paste text, pass the device
around a group, or beam the work to each other
using the infrared function of a PDA or a wireless
network such as Bluetooth, WiFi etc.
Mobile devices can be used anywhere, anytime,
including at home, on the train, in hotels - this is
invaluable for work-based training.
It supports self-assessment where video cameras can
be used to record lessons, allowing teachers to
reflect on their teaching practice and identify
specific areas for improvement.

2.2
Unified Theory of Acceptance and Use of
Technology
The Unified Theory of Acceptance and Use of
Technology (UTAUT) is an extension of Technology
Acceptance Model (TAM) formulated by Venkatesh and
other models on "User acceptance of information
technology: Toward a unified view" [16]. The UTAUT
aims to explain user intentions to use an information
system and subsequent usage behaviour. According to
[27], the theory was established on four theoretical
independent constructs representing determinants of
Intention to Use (ItU) or Usage Behaviour (UB), which
play essential roles as surrogates of technology
acceptance. These constructs are: Performance
Expectancy (PE), Effort Expectancy (EE), Social
Influence (SI), and Facilitating Conditions (FC). In
addition to these variables, the theory considers other
gender, age, experience, and voluntariness of use (VU) as
moderating factors that have impact on the four key
constructs on usage intention and behaviour.

2.1.3
Requirements of Mobile Technology for
Learning
Furthermore, there are baseline requirements that must be
in place for mobile technologies that support learning
outside of school setting. These requirements, according
to [15] are:
a. Highly portable: The technology is available
whenever the user needs to learn.
b. Individual: The technology can be personalized to
suit the individual learner‘s abilities, knowledge and
learning style, and is designed to support personal
learning rather than general office work.
c. Unobtrusive: The learner can capture situations and
retrieve knowledge without the technology
becoming overly noticeable or imposing on the
situation.
d. Available: The learner can use the technology
anywhere, to enable communication with teachers,
experts and peers.
e. Adaptable: The technology can be adapted to the
context for learning and the learner‘s evolving skills
and knowledge.
f.
Persistent: The learner can use the technology to
manage learning throughout a lifetime, so that the
learner‘s personal accumulation of resources and
knowledge will be immediately accessible despite
changes in technology.
g. Useful: The technology is suited to everyday needs
for communication, reference, work and learning.
h. Easy to use: This means the technology is easy to
comprehend and navigate by people with no
previous experience using it.

Performance expectancy (PE) is “the degree to which an
individual believes that using the system will help him or
her to attain gains in job performance” [16]. They
declared that PE remains significant and is the strongest
construct as a predictor of Intention among TAM and
theories. There are five key variables derived from TAM
match Performance Expectancy according to [16]: (i)
Perceived Usefulness, (ii) Extrinsic Motivation (iii) JobFit is the level of beliefs that using a technology can
enhance job performance. (iv) Relative advantage which
is the degree of perceiving innovation as being better than
its precursor; (v) Outcome Expectations of the use of
technology.
Effort Expectancy (EE) is the degree of ease associated
with the use of the system. According to [16], there are
three key variables derived from TAM that match Effort
Expectancy. These are: (i) Perceived Ease of Use, is the
degree to which the prospective user expects the target
system to be free of effort, (ii) Complexity, which is the
perception level on the relative difficult to understand;
and (iii) Ease of use, which is the perception level on
difficult to use the innovation. However, gender and age
were expected to moderate the relationship between EE
and ItU [27].
Social Influence (SI) is the extent at which an individual
perceives that it is important to use the new system. [16]
opined that there are three key variables derived from

61

Vol. 13, No. 2, June 2020, pp. 58 – 79

P-ISSN 2006-1781
Olumuyiwa B. Alaba, Olalere A. Abass and Ebenezer N. Igwe (2020), An Application of the UTAUT Model to Determine Factors
Affecting the Use of Mobile Devices for Learning in Two Higher Institutions in Western Nigeria
______________________________________________________________________________________________________
© 2020 Afr. J. Comp. & ICT – All Rights Reserved
https://afrjcict.net

TAM matching Social Influence: (i) Subjective norm
focuses on technology users’ perception that most people
who are important to them think that such innovation be
used or not. (ii) Social Factor deals with individual’s
consideration of culture and specific interpersonal
agreements before using the technology; and (iii) Image,
is the level at which use of an innovation is viewed as
enhancing the image or status in a social system.

universities in Nigeria. Findings showed that effort
expectancy, performance expectancy, attitude and social
factors significantly determined the intention of the
professors to use electronic resources. The added
construct also showed significant influence on the use of
the technology. .
[19] examined the determining factors of the behavioural
intention towards the use of m-learning using UTAUT
model extension. Data were obtained from 1,562
respondents via online survey and analysed using
structural equation modelling. The hypotheses were tested
using partial least squares (PLS) regression. Findings
revealed that effort expectancy, performance expectancy,
satisfaction and trust positively influence the behavioural
intention to use m-learning. Mobile self-efficacy
positively predicted perceived enjoyment of m-learning.is
predicted by the mobile self-efficacy.

Facilitating Conditions (FC) is the level at which an
individual believes that there exists organizational and
technical infrastructure supports to use the system. [16]
further stated that there are other key variables derived
from TAM matching FC. These are: (i) Perceived
Behavioural Control reflects on behaviour to adopt
innovations based on perceptions of internal and external
constraints
which
include
self-efficacy,
resource/technology facilitating conditions; and (ii)
Compatibility is the degree of perceiving innovation to be
consistent with the existing values, needs, and past
experiences of user.

[20] used UTAUT model to investigate the acceptance of
ICT among South African 738 ICT students to clarify the
factors that are influencing students’ intention to make
use of tow digital technologies (an eBook and Specialised
Learning Management System). From the results,
performance expectancy, facilitating condition and effort
expectancy showed high practically significant
relationship with behavioural intention, self-efficacy,
attitude towards using technology as moderator of the
model. However, gender as moderator did not reflect the
original findings of UTAUT.

Attitude towards Using Technology (AtUT) is user’s
emotional reaction towards innovation. Behavioural
Intention (BI): This is a dependent variable in UTAUT
construct. [16] suggests that there is a significant positive
effect of BI on the use of technology. Since then,
numerous studies either empirically or theoretically
validate the contribution to the theory. Some of them
empirically validate the theory. Others theoretically
contribute to UTAUT by either proposing new constructs,
or moderating factors, or even extending and integrating
the theory with other models.

[21] researched into the factors that influence the adoption
and use of e-government services in China using UTAUT
model. Data from 369 university students were sampled
for the data analysis using SPSS. Finding showed that
trust in the government, perceived service quality,
facilitating conditions, social influence were significant
predictors of the users’ intention to adopt and use egovernment services. Conversely, effort expectancy,
performance expectancy and trust in the Internet were not
significant determinants of the intention to use egovernment services.

2.3
Related Work on UTAUT
[17] examined the prospects of adopting e-learning in
Nigerian education system based on UTAUT model using
a descriptive survey method. Data were gathered from
574 respondents of Covenant University, Ota, Nigeria.
Structural Equation modeling software (Smart PLS 3.2.7)
and SPSS 20.0 were applied to analyze the data. Findings
showed the behavioural intention which will eventually
lead to the adoption of e-Learning was majorly
determined by performance expectancy, effort expectancy
and social influence.

[22] applied extended UTAUT model to examine the
factors that affect the adoption of social learning platform
(PairForm) in higher education. They added autonomy,
anxiety and attitude as three personal characteristics of the
respondents. Data were obtained using 85 Frenchspeaking and 14 and English-speaking students of the
Skema Business School campuses in France and Brazil

[18] studied determining factors of electronic resources
in three universities of Nigeria using UTAUT model and
self-efficacy, attitude and anxiety were added as
constructs. With the aid of adapted questionnaire, the
researchers collected data from 246 professors in three
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respectively. Regression analysis was used to analyze the
data. Results reveled that facilitating factor mainly
predicted the behavioural intention to use PairForm while
attitude as personal characteristic showed the intention to
use.

III.

METHODOLOGY

3.0.0
Research Questions
For the purpose of this study, four research questions
were stated to determine contributory factors toward
acceptance and usage of m-learning in Ogun State
institutions. The research questions are:
RQ1:
Will the pattern of relationships (correlations) in
the study’s path model consisting of the nine
variables in the model be statistically significant?
RQ2:
Will the nine variables in the model (CS, NI, SF,
MF, FC, EE, BI, PE and AT) have a model fit?
RQ3:
What are the direct, indirect and total effects
among the variables?
RQ4:
What is the relative importance of the
independent variables on Attitude towards mobile device
usage?

[23] applied the UTAUT model to study the acceptance
m-learning by the students of higher education. They used
697 university students as the respondents using online
questionnaire and structural equation modelling method
of analysis. The major finding showed that technological
self-efficacy, information quality and trust were the main
significant variables that determine the acceptance of mlearning.
[28] assessed the readiness of academic staff of Kampala
International University (KIU), Uganda for the
application of a dynamic Human Resource Information
System (HRIS) framework in the performance evaluation
of staff members. The Technology Organization
Environment (TOE) theory was used to investigate the
factors for evaluating the performance of KIU academic
staff and examining the role of a dynamic HRIS in
performance evaluation. The findings show that
unavailability of ICT services, poor ICT skills,
irregularities of the system and absence of organizational
competition are the most significant TOE factors that
could militate against the effective application and usage
of the HRIS if adopted.

3.0.1
Research Model
The study adopted UTAUT model with a modification to
suit the motivation of the study. Four UTAUT
independent constructs and other four moderating or
independent variables are used. Consequently, the model
included course of study of the students and mobile
device features. The construction of the research model as
shown in Figure 1 using Amos version 23. The model has
two independent variables: Name of Institution (NI) and
Course of Study (CS) while there are seven dependent
variables: Perceived Expectancy (PE), Efforts Expectancy
(EE), Social Factors (SF), Facilitating Conditions (FC),
Mobile device Feature (MF), Behavioural Intention (BI)
and Attitudes toward Usage..

[29] studied the challenges facing the adoption of mlearning in Nigeria. 120 Questionnaire and 30 interviews
for the qualitative approach were used to collect data from
three universities from South-West Nigeria for the
purpose of the studies. The study results showed that
school curricula, inadequate funding, regulatory issues,
lack of infrastructure, political issues, fear (or) attitude
and over-dependence on mobile technology were the
barriers to m-learning adoption in Nigeria.

The researchers used path analysis for the model. In the
model, there are nine variables: two exogenous variables
(NI and CS) that have effects on other seven variables but
not affected by the seven variables; six endogenous
variables that act as both dependent and independent
variables (i.e. PE, EE, SF, FC, MF and BI) and one
criterion variable (AT). The exogenous variables which
can only act as independent variables and endogenous
variables which act as both dependent and independent
variables interact together to affect the criterion variable.
In the language of path analysis, P31 means variable 3 is
caused by variable 1, P93 means variable 9 is caused by
variable 3, P52 means variable 5 is caused by variable 2
etc.

[30] theoretically researched into the behavioural
intention of Nigerians that influence the use of electronic
government (e-government) based on UTAUT model.
They combined eight different theories and models
dealing with adoption and acceptance of technological
innovations. They concluded that performance
expectancy, effort expectancy, facilitating condition and
social influence were expected variables to influence the
behavioral intention to use the e-government service.
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highly confident in the reliability of the entire scale [24].
In ensuring validity of UTAUT model, the items of the
questionnaire were modelled against a review of related
literature on M-learning adoption. To determine the
convergent validity in this study, Average Variance
Extracted (AVE) was loaded. The results of Cronbach
alpha are as displayed in Table 1.

3.1
Research Participants
Students from two independent higher institutions were
used as population of the study. The institutions are Tai
Solarin University of Education (TASUED), Ijagun, Ogun
State and Tai Solarin College of Education (TASCE),
Omu-Ijebu, Ogun State with student enrolment of over
9,000 and 3,600 respectively. The former institution has 5
Colleges (Humanities, Vocational & Technical Education,
Science & Information Technology, Specialized
Education; and Social & Management Sciences) while the
latter has 5 Schools (Education, Languages, Science, Arts
& Social Science and Vocational & Technical Education).
However, only science and arts based respondents were
considered to address course of study construct in the
research model.

It is evident from the results that alpha values of all the
constructs exceeded the threshold level i.e. 0.70. With the
lowest being behavioural intention at 0.788. Thus, the
results depict the acceptable evidence of reliability and it
depicts that the internal consistency exist among the items
of measurement. The instrument was administered to 30
respondents outside the sample unit. Cronbach Alpha was
used to estimate the coefficient of reliability using SPSS.
The value 0.70 was considered a high value based on
literatures.

3.2
Research Instrument
The data for this study were collected using survey
questionnaire on Mobile Learning via Mobile Devices in
Higher Education tagged “QMLMDHE”. Study
participants were selected based on availability and
willingness to participate. The targets of the respondents
were 250 and 150 in TASUED and TASCE respectively
with the supports of lecturers in each institution in the
administration of the questionnaires. The questionnaire
has three sections. Section A focuses on demographic
information of the respondents; Section B contains
information on the use of various mobile devices while
Section 3 is on the UTAUT measurements. Five-point
Likert scales ranging from strongly agree, agree, neutral,
disagree and strongly disagree were used. Before the
administration of the questionnaires on the respondents,
the instrument was tested on pilot group of 20 students.
At the end of the administration of the questionnaires, 391
completely filled questionnaires were collected from the
two institutions for analysis.

3.4
Method of Data Analysis
To answer the research questions earlier formulated, data
sets were analysed using two multivariate analytical
techniques: (i) Multiple regression and (ii) Path analysis
on IBM SPSS Statistics version 23 and Amos version 23.
IV.
4.1

RESULTS

Demographic Information

Table 2 shows that 246 (62.5% average) respondents have
been using mobile devices for over five years even before
their admission into the two institutions, Tecno phone is
the most popular mobile device with 151 (38.35%
average) of the respondents and the android operating
system is used by 348 (88.1.0% average) respondents.
Laptop and smart phones are the most rated as other
mobile devices used by 197 (51.05% average) and 169
(41.8% average) respondents. 244 (60.15% average)
respondents used mobile devices only for academic
purposes, 241 (61.4% average) received course materials
from course mates, only 148 (35.9% average) received
course materials from lecturers and 337 (85.85% average)
respondents daily connect to the internet via their mobile
devices.

3.3
Validity and Reliability of Instrument
Three experts in the Tests and Measurement field checked
the Likert scales items in Part B for their content validity.
The construct reliability is known as the internal
consistency of the model. The construct reliability
measures the degree to which items of the constructs have
no random error and they produce consistent results. The
internal consistency in the current study was assessed
through Cronbach alpha. To determine the reliability and
validity of the study each of the UTAUT factors was
determined using Cronbach Alpha. The Cronbach Alpha
results from the SPSS version 23 platform output obtained
were 0.8231 and individual items were considered highly
correlated with each other thus the researchers were

4.2
Analyses of Research Questions
Research question 1: Will the pattern of relationships
(correlations) in the study’s path model consisting of the
nine variables in the model be statistically significant?
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From Table 3, the results show that there is correlation
among the nine variables but not all are significant. It
should be noted that the level of significance is not
determined by the researchers but by the SPSS. Also, the
condition for each of the values to produce a significant
result based on whether the base value (threshold) is
greater than or equal to the value being compared is
determined by the SPSS. When it is significant at 0.05,
there will be one asterisk, if it is significant at 0.01, there
will be two asterisks on the value. Any value with no
asterisk indicates insignificant. As indicated in the table,
the values that are without asterisks do not correlate
significantly.

and the estimates were calculated with the new model.
The second model also did not meet the criteria above
with the estimates despite the significant paths. Therefore,
it can be concluded that the model did not fit well. See the
two models in Figure 2 and Figure 3.
The model has two independent variables: Name of
Institution (NI) and Course of Study (CS) while there are
seven dependent variables: Perceived Expectancy (PE),
Efforts Expectancy (EE), Social Factors (SF), Facilitating
Conditions (FC), Mobile device Feature (MF),
Behavioural Intention (BI) and Attitude towards usage
(AT).

The correlations between SF and CS (0.019), SF and NI
(0.072), MF and CS (0.028) BI and NI (0.045), PE and
CS (0.038), AT and CS (0.073) and AT and NI are
positively correlated but not at significant level (P>0.05)
to determine attitude towards the usage of mobile devices
in m-learning. On the other hand, the correlations between
MF and NI (-0.054), FC and CS (-0.008), EE and CS (0.041) and BI and CS (-0.036) are negatively correlated
but not at significant level. Other variables are
significantly correlated either positively or negatively
(P<0.05). As indicated, the values with single asterisk are
significant at 0.05 and those with double asterisk are
significant at 0.01. For example, 0.104 for EE against NI
is a coefficient that is greater than 0.072 SF against NI.
The correlations of a variable to itself (e.g. CS versus CS)
always produce 1 as perfect correlation result.

Figure 2 depicts the variables that the researchers
hypothesized and Figure 3 depicts the variables that the
researchers met on the field.
Research question 3: What are the direct, indirect and
total effects among the variables?
Table 5 reveals the direct effect of each of the endogenous
variables. From the table, only NI has direct effect of 0.147 on FC. This implies that FC decreases by 0.147 for
every one standard deviation increase in NI. Only NI has
direct effect of 0.104 on EE. It follows then that for every
one standard deviation unit increase in NI, there is an
increase of 0.104 in EE. Also, SF, MF, FC, and EE
respectively have 0.189, 0.333, 0.188 and 0.329 increases
in BI for every one standard deviation unit change in each
of them. Only NI has 0.114 decrease in PE for every one
standard deviation unit change in NI. All the variables
except SF and EE have direct effect on AT. From the
table, CS, NI, FC, BI and PE respectively have 0.106,
0.107, 0.354, 0.375 and 0.215 increases on AT while MF
has 0.122 decrease in AT for every one standard unit
change in each of them.

Research question 2: Will the nine variables in the
model (CS, NI, SF, MF, FC, EE, BI, PE and AT) have a
model fit?
To determine the model fit of the model in the study,
some parameters have to be considered.
- Chi-square/df <3
- The goodness-of-fit index (GFI) - Close to 1
- RMSEA <.05
- Adjusted goodness-of-fit index (AGFI) - Close
to 1.
- Tucker-Lewis Index (TLI) values of .95 or
higher
The model does not fit well according to the
descriptive measures-of-fit if the above are not
met.

From Table 6, the indirect effects on each of the
endogenous variables can be observed. None of the
variables has indirect effect on FC and EE. Only NI has
indirect effect of 0.007 on BI. This means that for every
one standard deviation unit change in NI, there is 0.007
increase in BI. None of the variables has indirect effect on
PE. CS, BI and PE have no indirect effect on AT. NI has 0.074 indirect effect on AT which means that for every
one standard deviation unit change in NI, there is 0.074
decrease in AT. SF, MF, FC and EE respectively have

The estimates for the model were calculated alongside
with the goodness of fit. The first model did not meet the
above criteria, so all the insignificant paths were trimmed,

65

Vol. 13, No. 2, June 2020, pp. 58 – 79

P-ISSN 2006-1781
Olumuyiwa B. Alaba, Olalere A. Abass and Ebenezer N. Igwe (2020), An Application of the UTAUT Model to Determine Factors
Affecting the Use of Mobile Devices for Learning in Two Higher Institutions in Western Nigeria
______________________________________________________________________________________________________
© 2020 Afr. J. Comp. & ICT – All Rights Reserved
https://afrjcict.net

0.071, 0.125, 0.071 and 0.123 increases in AT for every
one standard deviation unit change in each of them.

devices in HEIs in Nigeria. [21] showed that using the
UTAUT model, EE significantly predicted BI and actual
usage of ICT support this finding. Additionally, course of
study has moderate influence on the use of mobile devices
for m-learning. That is, the course of study determines
behavioural intention and actual usage of mobile devices.

Table 7 reveals that only NI has total effect of 0.147,
0.114, decreases on FC, PE respectively and 0.104
increase for every one standard deviation unit change in
NI. NI, SF, MF, FC AND EE have total effect on BI and
they respectively have 0.007, 0.189, 0.333, 0.188 and
0.329 increase on BI for every one standard deviation unit
change in each of them. All of the variables have total
effect on AT. CS, NI, SF, MF, FC, EE, BI and PE
respectively have 0.106, 0.033, 0.071, 0.003, 0.424,
0.123, 0.375 and 0.215 increase in AT for every one
standard deviation unit change in each of them.

However, social factor or influence has insignificant
effect on the attitude towards using mobile devices. The
finding is supported by [26] stating that there exist social
influence of workplace on intention and attitude to adopt
technology. Furthermore, the types of institution and
mobile device features have little total direct effects on
the behavioural intention and attitude towards usage of
mobile devices in m-learning.
VI.

Research question 4: What is the relative importance of
the independent variables on Attitude towards mobile
device usage?

In the last few decades, the influx of various technologies
has affected various sectors of the human life. In this
period, the education sector has undergone a clear
predominant pattern of acceptance and adoption of mobile
devices to facilitate knowledge sharing. Despite the
usefulness of application of mobile devices in learning,
various factors determine the behaviour and attitudes
toward their usage in HEIs in Nigeria. This study affirmed
that facilitating factor is the major standardized total
effect that will enhance adoption and usage of mobile
devices in HEIs. This implies that the management of
HEIs should work towards technical infrastructure
supports on the use of mobile devices, improve the
perceived behavioural control and the degree of
perceiving innovation to be consistent with the existing
values, needs and experiences of the users or learners.
The managements of HEIs also need to encourage
lecturers to adopt the use of mobile devices purposely for
mobile learning to step up the number of lecturers making
available the course materials to their students.

The last row in Table 7 shows the total effects of all the
eight independent variables on attitude towards mobile
device usage for m-learning. These are determinants of
the relative importance of the independent variables on
attitude towards usage. The highest is the most important
etc. From the table, facilitating condition (FC) of mobile
device is the most important variable on the attitude
towards usage of mobile devices for m-learning with total
effect (TE) of 0.424, followed by BI (TE = 0.375), PE
(TE = 0.215), EE (TE = 0.123), CS (TE = 0.106), SF (TE
= 0.071), NI(TE= 0.033) and MF (TE = 0.003) the least
important.
V.

CONCLUSION

DISCUSSION OF FINDINGS

From the results of analyses, type of institution (NI) has
indirect effect of 0.007 on behavioural intention and by
extension on attitude towards usage of mobile devices for
m-learning. That is, the status of the institution indirectly
is a determining factor on mobile devices usage. The
facilitating factor leads other four top variables with total
effect on the attitude towards usage of mobile devices for
m-learning in Nigeria’s HEIs. This is in accordance with
[21] and [25] that facilitating condition is a moderator
towards using technology. Behavioural intention also
ranks as one of the top moderators of attitude towards
usage of mobile devices in m-learning as equally
supported by [20]. Following BI is the performance
expectancy (PE) as variable that favours the usage of
mobile devices. Efforts expectancy also stands as one of
the leading variables that determine the usage of mobile

Moreover, the closure of schools at all levels in the past
three months in Nigeria arising from the current ravaging
COVID-19 disease has negatively affected stakeholders in
education industry. The effect of the closure is severe due
to the conventional method of knowledge sharing through
physical contact or traditional face-to-face classroom
content delivery. This has paralysed and disrupted our
education system. Hence, the adoption of mobile learning
via mobile device can serve as a panacea to reliance on
age-long conventional physical classroom method. In the
current scenario, mobile learning could have been used as
an alternative method for effective knowledge
dissemination through virtual teaching using technology
like Zoom and other Internet-based applications.
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Figure 1: UTAUT-based Research Model
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Table 1: Cronbach’s Alpha.

Construct
Performance Expectancy
Effort Expectancy
Social Factors
Facilitating Conditions
Behavioural Intention
Mobile Devices Features
Course of Study
Attitude towards Use
Name of Institution

Cronbach’s Alpha
0.879
0.852
0.810
0.874
0.788
0.843
0.866
0.816
0.718

Source: Survey Data (2019)
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Table 2: Demographic Information of the Respondents

Variables
Study Year

Group
100L
200L
300L
400
Total

College/School

Science
Humanity/Art
Total

Year of phone usage

Total
Type of phone

1 year
2 years
3 years
4 years
>=5 years
Nokia
Tecno
Infinix
Others
Total

Phone’s Operating System

Android
iOS
Windows
Symbian
Total

Other devices

iPod
Laptop
MP3
Smart Phone

Mobile device for only academic work

Yes
No
Total

Received course materials from mates

Yes
No

Total
Received course materials from lecturers
Total
Daily internet connection on mobile device
Total

Yes
No
Yes
No

TASUED
Frequency
Percentage
15
6.15
80
32.79
70
28.69
79
32.37
244
100
125
51.23
119
48.77
244
100
6
2.46
13
5.33
36
14.75
29
11.89
160
65.57
244
100
14
5.74
96
39.34
79
32.38
55
22.54
244
100
224
91.80
14
5.74
3
1.23
3
1.23
244
100
2
0.82
118
48.36
8
3.28
116
47.54
244
100
169
69.26
75
30.74
244
100
152
62.30
92
37.70
244
100
107
43.85
137
56.15
244
100
213
87.30
31
12.70
244
100

71

TASCE
Frequency Percentage
20
13.61
36
24.49
91
61.90
147
100
76
51.70
71
48.30
147
100
3
2.04
5
3.40
41
27.90
12
8.16
86
58.50
147
100
9
6.12
55
37.42
34
23.13
49
33.33
147
100
124
84.35
8
5.44
15
10.21
147
100
6
4.08
79
53.74
9
6.12
53
36.06
147
100
75
51.02
72
48.98
147
100
89
60.54
58
39.46
147
100
41
27.89
106
72.11
147
100
124
84.35
23
15.65
147
100
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Table 3: Correlation Matrix of the Relationship among the nine variables

CS
NI
SF
MF
FC
EE
BI
PE
AT

CS
1.000
-.133**
.019
.028
-.008
-.041
-.036
.038
.073

NI

SF

MF

FC

EE

BI

PE

AT

1.000
.072
-.054
-.147**
.104*
.045
-.114*
.039

1.000
.183**
.303**
.393**
.395**
.432**
.364**

1.000
.243**
.264**
.453**
.255**
.189**

1.000
.300**
.385**
.363**
.503**

1.000
.495**
.543**
.366**

1.000
.413**
.541**

1.000
.439**

1.000

TLI
.283

RMSEA
.203

*Means significant at 0.05, **Means significant at 0.01

Table 4: Goodness of fit indices for the model in the study

Model
Reduced model

χ2
375.975

Df
22

χ2/Df
17.09> 3

P
.000

72
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AGFI
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Figure 2: Research Model with Nine Variables
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Figure 3: Reduced and model with goodness of fit

Table 5: Standardized Direct Effects

FC
EE
BI
PE
AT

CS
.000
.000
.000
.000
.106

NI
-.147
.104
.000
-.114
.107

SF
.000
.000
.189
.000
.000

MF
.000
.000
.333
.000
-.122

74

FC
.000
.000
.188
.000
.354

EE
.000
.000
.329
.000
.000

BI
.000
.000
.000
.000
.375

PE
.000
.000
.000
.000
.215
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Table 6: Standardized Indirect Effects

FC
EE
BI
PE
AT

CS
.000
.000
.000
.000
.000

NI
.000
.000
.007
.000
-.074

SF
.000
.000
.000
.000
.071

MF
.000
.000
.000
.000
.125

FC
.000
.000
.000
.000
.071

EE
.000
.000
.000
.000
.123

BI
.000
.000
.000
.000
.000

PE
.000
.000
.000
.000
.000

BI
.000
.000
.000
.000
.375

PE
.000
.000
.000
.000
.215

Table 7: Standardized Total Effects

FC
EE
BI
PE
AT

CS
.000
.000
.000
.000
.106

NI
-.147
.104
.007
-.114
.033

SF
.000
.000
.189
.000
.071

MF
.000
.000
.333
.000
.003

FC
.000
.000
.188
.000
.424

EE
.000
.000
.329
.000
.123
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APPENDIX

SPSS Variable View of the Datasets

SPSS Data View of the Datasets
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Demographic Information Output
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Research Model Construction using Amos 23 Software as shown in Figures 1 and 2

Construction of Figure 3 on Amos 23 Software
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Output of Correlation Matrix of the Relationship among the nine variables

Standardized and Direct Effect Output
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