International Journal of Computer Applications (0975 - 8887)
Volume 175 - No.31, November 2020

Adoption of Mobile Technology Application at a
Technical University in Ghana

Noble Arden Kuadey
Ho Technical University (HTU)
Department of Computer Science

Francois Mahama
Ho Technical University (HTU)
Dept. of Mathematics and Statistics

ABSTRACT

This study seeks to examine determinants that can influence stu-
dents intention to use a mobile technology application. To exam-
ine these determinants, this study adopted mobile service accep-
tance model that have constructs such as context, personal charac-
teristics and initiatives, trust, perceived usefulness, perceived ease
of use and intention to use. A sample of 170 students from Ho
Technical University (HTU) experimented with HTU GPA mo-
bile technology application after which a questionnaire was admin-
istered. Partial least square structural equation modeling (PLS-
SEM) was used in analyzing data that was collected. The re-
sults from the study showed that trust, perceived usefulness and
perceived ease of use have significant effect on students inten-
tion to adopt HTU GPA mobile technology application. Trust had
the most significant effect on students intention to adopt the mo-
bile technology application. Context had significant effect on per-
ceived usefulness and perceived ease of use which indirectly in-
fluenced students intention to adopt the application. The results
from this study provide both researchers and practitioners insights
into determinants that impact students adoption of mobile technol-
ogy application in a university. For researchers, this study con-
tributes to existing literature on intention of students to adopt a
mobile technology application while for practitioners it helps them
gain a better insight into what key features to consider during
the design and development of mobile technology applications.
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1. INTRODUCTION

Mobile technology has greatly increased across the globe and it
is estimated that about 5 billion people own mobile devices [1].
In [2],a survey was conducted among undergraduate students in
195 higher education institutions on ownership of technology, use
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patterns and their perceptions of technology. In their findings, 62%
of the students own smartphone and about 85% of them have used
their devices to check their grades. Kobus et al. [3] conducted a
study which showed that 67.9% of Dutch university students own
a smartphone. Similarly, Farley et al. [4] conducted a study at
a university in Australia which showed that 90% of the students
own smartphones. Furthermore, Addo [5]] conducted a study which
showed that 93% of students in higher education in Ghana use
mobile phones. In [6], a study conducted showed that 98.7% of
distance education students in a Ghanaian university had mobile
phones. Similarly, Edumadze et al. [[7] conducted a study on stu-
dents perception of adoption of mobile learning in a Ghanaian uni-
versity. In their study, 97.2% of students either use smart phone
or tablet PC. Students who own mobile devices are quite common
on various campuses of higher institutions [8]. Prior researchers
have shown growth of students owning mobile devices on various
campuses of higher institutions. Thus, Industry players in mobile
technologies can leverage on students owning mobile devices to
develop mobile technology applications that can support their ed-
ucation. However, full benefits of mobile technology applications
developed to support students education depend on their adoption
of such applications. Therefore, students involvement and adoption
of mobile technology applications must be considered. Thus, it is
important to identify determinants that will have effect on students
adoption of mobile technology application. Several studies [9H14]
that seek to examine end-users intention to adopt a technology have
been conducted. However, studies that examine determinants that
influence the intention of students to adopt a mobile technology ap-
plication in higher education have not been sufficiently addressed
especially in the Ghanaian higher education context [[15]. In ad-
dition, studies conducted by [[16-H19] showed that there are still
challenges in acceptance of mobile learning system. Therefore, this
study seeks to examine determinants that will lead to adoption of
mobile technology application by students in a higher education in
Ghana.

The remaining sections in this paper is structured as follows: The-
oretical background is presented in section II, section III intro-
duces research model and hypotheses, Section IV discusses re-
search method. Section V presents discussions and Section VI con-
cludes the paper.



2. THEORETICAL BACKGROUND

Mobile technology has created several opportunities to enhance
learning by providing a learning experience that is not limited by
time and location [20] [21]. The increasing number of students
owning mobile devices in universities has provided the opportunity
of promoting mobile learning (m-learning). The authors in [21]]
define m-learning as learning that occurs when learners have
access to information at anytime and anywhere through mobile
technologies enabling them to perform activities that are authentic
while learning. In [22], m-learning is define as a method of
learning carried out in different contexts where learners may derive
benefits from accessing learning materials through their smart
mobile devices. Mobile learning applications provide students
greater opportunity of using their mobile devices at anytime and
anywhere to access resources for learning as well as other infor-
mation that will support their education [23]. Buabeng-Andoh [|15]]
proposed a hybrid model of theory of planned behaviour (TPB)
and technology acceptance model (TAM) to explore factors
that influenced the intention of students to use mobile learning
in a university. The results showed that attitude had the most
significant effect on students intention to use mobile learning.
Qashou [19]] studied factors that influenced m-learning adoption
in higher education by using an extended TAM. The results
showed that attitude to use and perceived usefulness were the
most significant key factors that impacted on the intention of
students to use mobile learning. The authors in [23] examined
the effects of different factors that influences the acceptance of
mobile learning applications by students in higher education. In
their study, perceived compatibility, perceived information quality,
perceived trust, self-efficacy, perceived awareness and availability
of resources, and perceived security were the key factors that in-
fluences students acceptance of mobile learning system. Senaratne
and Samarasinghe [20] studied factors that affects the intention
to adopt mobile learning in Sri Lanka by extending TAM. In
their findings, mobile self-efficacy, system quality and intrinsic
motivation were the most significant determinants that influenced
students intention to adopt m-learning in higher education in Sri
Lanka. Chao [22] adopted extended unified theory of acceptance
and use of technology (UTAUT) model to predict determinants
that affects students behavioural intentions toward using mobile
learning. The study showed that satisfaction is a key significant
determinant that has effect on students behavioural intentions
towards using m-learning. In addition, performance expectancy,
trust and effort expectancy significantly have effect on students
behavioural intentions towards using m-learning. Almaiah and
Mulhem [24] found in their study that trust, relative advantage,
quality of content, quality of service and quality of system have
effect on the intention to use m-learning. Fatima et al. [25] adopted
theory of planned behaviour in examining the behavioural adoption
of m-learning that focuses on tourism education in Bangladesh. In
their findings, subjective norms, perceived behavioural control and
innovativeness have positive influence on attitude toward mobile
learning thus leading to intention to adopt m-learning that focuses
on tourism education. The authors in [26] examined quality factors
and individual beliefs that influenced students satisfaction and
their intention to use mobile learning system by using integrated
TAM and updated DelLone and McLeans model. Their results
indicated that quality factors such as quality of system, information
and service have significant effect on the adoption of mobile
learning system by students. In addition, individual beliefs such as
perceived usefulness and perceived ease of use impacts students
intention to use mobile learning system. Aburub and Alnawas [27]]
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proposed hybrid model of key components of TAM and Usage
and Gratification Approach in determining factors that influence
adoption of mobile learning in higher education. In their study,
perceived ease of use and cognitive gratification have the most
significant effect on students intention to adopt mobile learning.
Al-shihi et al. [28]] developed a hybrid model of TAM and UTAUT
and further used neural network to examine factors that impact
students adoption of mobile learning in Oman. Their findings
showed that economic learning, suitability learning, enjoyment
learning, efficiency learning, flexibility learning, and social
learning significantly influences students acceptance of mobile
learning. Almaiah [29] investigated the adoption and use of mobile
information system in a Jordan university. The findings showed
that perceived security, perceived ease of use, trust and perceived
usefulness significantly influenced students acceptance of mobile
information system. Hamidi and Chavoshi [30] developed a model
that examines the adoption of mobile learning application. In their
findings, trust, quality of system, relative advantage, quality of
content and quality of service significantly influenced students in-
tention to use mobile learning. Pramana [31] conducted a study on
determinants that influenced students adoption of mobile learning
system in an Indonesian university. In their findings, perceived
enjoyment and perceived usefulness were the two most significant
determinants that influenced students adoption of mobile learning
system.

Most of the previous studies used models such as TAM, UTAUT
and TPB in examining determinants that influence adoption of mo-
bile learning systems by students. However, most of these models
were not developed specifically for the adoption of mobile tech-
nologies. In this study, mobile service acceptance model (MSAM)
proposed by Gao et al. [32] was used to examine determinants that
influence students adoption of mobile technology application in a
university. The MSAM model was proposed to specifically exam-
ine adoption of mobile services and applications.

3. RESEARCH MODEL AND HYPOTHESIS

The authors in [32] proposed a mobile services acceptance model
that specifically test the adoption of mobile services by end-users
as shown in Fig. 1. Their proposed model is an extension of Tech-
nology Acceptance Model (TAM).

The model consists of context, personal initiatives and characteris-
tics, trust, perceived ease of use, perceived usefulness and intention
to use. Context describes the situation of entities that are deemed
important to the interaction between an application and the end-
user including both the application and the end-users [32]].Personal
initiatives and characteristics describes the willingness of the end-
user to experiment with the new applications [32]. Trust describes
the end-users faith or belief that a particular application can be con-
sidered as posing no privacy threats or security issues [32]. Per-
ceived ease of use defines to what extent an end-user believes that
using a specific system would be effortless [32]. Perceived useful-
ness defines the extent to which an end-user believes that using a
specific system would improve his or her task [32]. Intention to use
describes the likelihood of an end-user to interact with the mobile
application [32].

3.1 Research Hypotheses

The research hypotheses were developed based on the mobile ser-
vice acceptance model proposed by the authors in [32f. Seven hy-
potheses were proposed as shown in Fig. 1.
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Fig. 1. Mobile Services Acceptance Model [32]

3.1.1 Context. Gao and Krogstie [33] posited that context is a
significant factor that influences an adoption of mobile services
by end-users. A mobile service will be viewed differently in
various contexts in relation to the ease of use and its usefulness.
The interest and expectations of an end-user differ with the
context in which he/she uses a service, thus services that can
address their requirements in a specific context can offer them
the best value [34]. An end-user based on the context can take
a decision on whether a mobile service is of use or not. The
findings of the authors in [35]] showed that the benefits and the
usefulness of the mobile ticketing services were viewed differently
in diverse use situations and that use situation has impact on the
end-users intention to use such services. This study seeks to find
out whether context directly affects perceived ease of use and
perceived usefulness. Thus, the following hypotheses are proposed:

H1: The appropriate context of mobile technology positively
has a direct effect on perceived usefulness of mobile technology.

H2: The appropriate context of mobile technology positively
has a direct effect on perceived ease of use of a mobile tech-
nology.

3.1.2  Perceived Ease of Use:. The authors in [26] [27] and [29]
established that perceived ease of use had impact on students
intention to use mobile learning. Wu and Chen [36] proposed the
hybrid model of TAM and the task technology fit (TTF) model to
investigate continuance intention to use the Massive Open Online
Courses (MOOCs). In their findings, perceived ease of use was
one of the key constructs that played a significant role in predicting
continuance intention to use the MOOCs. Wu and Zhang [37]
established that perceived ease of use is one of the key constructs
that predicts continuance intention as well as the role of perceived
ease of use in relation to perceived usefulness. The findings of
Lu et al. [38], showed that perceived ease of use significantly
influences users intention to try wireless internet services via
mobile technology. Further, researches conducted by [39-42]
showed the significant effect perceived ease of use has on intention
to use a technology, and its direct and indirect effects on perceived
usefulness. Based on earlier research, the following hypotheses
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were proposed:

H3: Perceived ease of use of mobile technology has a direct
effect on perceived usefulness of a mobile technology.

H7: Perceived ease of use of mobile technology has a direct ef-
fect on the intention to use a mobile technology.

3.1.3 Personal Initiative and Characteristics:. Gao et al. [43],
conducted a study to examine factors that influence adoption of
mobile information services in a Norwegian university. In their
work, it was shown that the most important factor that influences
users intention to adopt mobile information services is the personal
initiative and characteristics. Personal initiative and characteristics
is considered as having the most significant effect among all factors
on users intention to adopt mobile tourism services [44]. Earlier
researches conducted by [38]], [45] showed that personal innova-
tiveness is a key factor that leads to acceptance of a technology
by users. To keep in line with prior researches, this study ex-
pects a significant impact of personal initiative and characteristics
on intention of users to use a technology, and thus hypothesize that:

H4: Personal initiatives and characteristics of a student has a
direct effect on the intention to use a mobile technology.

3.1.4 Trust. Trust is considered as a significant construct that
impacted on perceived ease of use and perceived usefulness [10].
In [13]], the author seeks to study factors that may influence a
consumers acceptance of making payments using mobile payment.
The results in [13]] showed that trust is one of the factors that
influences a consumers intention to use mobile payment. Yaseen
and Zayed [|14] examined factors that will affect the intention to
deploy mobile commerce technology. In their work, perceived trust
is considered one of the critical determinants that had significant
influence with intention to deploy mobile commerce technology.
Furthermore, researchers [22] [23]] [29] and [30] found that trust
is one of the key determinants that influenced students adoption
of mobile learning in higher education. The authors in [46] have
shown that the end-users trust in a knowledge management systems
(KMS) led to their intention to explore the KMS. Researches have
shown the role of trust in influencing the intention of an end-user
to adopt a technology. Thus, this study hypothesizes that:

HS5: Trust has a direct effect on the intention to use a mobile
technology.

3.1.5 Perceived Usefulness. The authors in [19] [26] [29]
and [31] indicated that perceived usefulness had effect on students
acceptance of mobile learning. Furthermore, the authors in [36]
showed that perceived usefulness is one of the key significant
constructs that is critical to the continuance intention of users
to use the MOOCs. The findings in [37] also indicated that
perceived usefulness is an important construct that influences a
users continuance intention towards the use of an E-Learning 2.0
system. Similarly, research conducted by [39-42] established that
perceived usefulness has a direct effect on the intention of a user
to use a technology. The findings of these studies indicate the
importance of perceived usefulness on an end-users intention to
adopt a technology. Thus, this study hypothesizes that:

H6: Perceived usefulness has a direct effect on the intention to
use a mobile technology.



4. RESEARCH METHOD
4.1 Measurement Instrument

The survey measure instrument proposed and validated by the au-
thors in [47] was adopted to develop the survey measure instru-
ment for this study. However, the adopted survey instrument mea-
sure adopted was slightly modified to suit this studys context based
on the responses from a pilot test conducted with 30 respondents
and feedback from experts who have knowledge in measurement
instruments. The survey measure instrument has two major sec-
tions. The first section contains demographic questions about the
respondents and the second section contains questions that mea-
sure constructs in the mobile service acceptance model. Five-point
Likert scale instrument measure was used to examine students re-
sponse to all items in the survey, with 1 indicating strongly disagree
and 5 indicating strongly agree.

4.2 Sampling procedure and data collection

A total number of 170 students from Ho Technical University
(HTU) participated in the experiment of using the HTU GPA mo-
bile technology application that calculates the grade point average
of students and determines their class division. The study used pur-
posive sampling technique in selecting students. A paper-based sur-
vey was conducted after participants used the mobile technology
application. Out of 170 respondents, there were 112 males repre-
senting 65.9% and 58 females representing 34.1%. Table 1 provides
the demographic profile of respondents.

4.3 Data Analysis

The PLS-SEM was used to analyze data collected from the sur-
vey. A two-step approach recommended by Chin [48] for evaluat-
ing structural equation modeling was used. Reliability and validity
of the measurement model was first tested and subsequently the sig-
nificance of hypothesized relationships among the constructs in the
model was tested. The reliability and validity of the measurement
model as well as hypothesized relationships among the constructs
in the model were analyzed using SmartPLS version 3.

4.4 Measurement model

Reliability and validity assessment were carried out using Cron-
bachs Alpha coefficient, composite reliability (CR), average vari-
ance extracted (AVE) and Fornell-Larcker criterion. Internal con-
sistency reliability of the measure model is measured using Cron-
bachs Alpha coefficient and CR. According to [49]] a commonly
agreed rule for Cronbach alpha is that a value of 0.6 to 0.7 indi-
cates an acceptable level of reliability and a value of 0.8 or higher
shows a very good level. However, values greater than 0.95 are
regarded not necessarily good. From Table 2, Cronbach alpha co-
efficients for this study ranges from 0.601 to 0.813. According to
Hair et al. [50], composite reliability value of 0.6 to 0.7 is consid-
ered acceptable and values between 0.7 and 0.9 can be considered
as satisfactory. From Table 2, CR values for this study ranges from
0.788 to 0.892. A common measure of convergent validity is the
AVE. AVE value of 0.5 or greater is regarded acceptable levels of
AVE [50]. From Table 2, AVE values for this study ranges from
0.539 to 0.733. Fornell-Larcker criterion was used to assess the
models discriminant validity. Discriminant validity of the model is
determined when the square root of each constructs AVE is greater
than its highest correlation with any other construct [50]. Table 3
shows discriminant validity given by square root of the AVEs of
each construct is greater than highest correlation with other con-
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Fig. 2. Structural measurement model

structs (square root of AVEs are shown as the diagonal values). Ta-
ble 2 shows reliability coefficient and validity for each of the con-
structs. It is evident from Table 2 and Table 3 that this measurement
model is reliable and exhibits good convergent and discriminant va-
lidity.

4.5 Structural Model

The structural measurement model using PLS algorithm is
presented in Figure 2. The significance of the path coeffi-
cient which represents standardized regression coefficient was
tested. It was observed that context had a significant ef-
fect on both perceived usefulness and perceived ease of
use (8 =0.261,p = 0.00; 8 = 0.410, p = 0.00). Thus, provid-
ing support for H1 and H2. In providing support for H5,
Trust had the most significant effect on the intention to use
(8 =0.536,p = 0.00). In providing support for H5, Trust was
found to have the most significant effect on the intention to use
(8 =0.322,p = 0.00). Perceived ease of use is the second most
important predictor of the intention to use (5 = 0.288, p = 0.00).
Perceived Usefulness was found to have significant influence on the
intention to use (8 = 0.228, p = 0.00). However, Personal initia-
tives and characteristics was found not to be a significant predictor
of the intention to use (8 = 0.032, p = 0.89). Standardized root
mean square residual (SRMR) is a model fit measure that was used
to assess model fit. According to Hu and Bentler [51], SRMR value
less than 0.08 is considered a good fit. The SRMR value is 0.07
which is less than 0.08, thus the adopted model presents a good
model fit. The structural model measurement results are presented
in Table 4.

5. DISCUSSION

Research works have been carried out to examine determinants that
influence the users adoption of a technology. However, there is little
literature to examine determinants that will impact students adop-
tion of a mobile technology. Thus, this research work provides both
researchers and practitioners insights into determinants that have
effect on students adoption of a mobile technology in a university.
For researchers, this study contributes to existing literature on the
adoption of a mobile technology while for practitioners it helps
them gain a better insight into what key features to consider dur-
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Table 1. Demographic Profile of Respondents

Variables Frequency Percentage (%)
Gender Male 112 65.9
Female 58 34.1
Age 20 and Below 43 25.3
21-30 119 70.0
31-40 7 4.1
41-50 1 0.6
Faculty Faculty of Applied Sciences and Technology 48 28.2
Faculty of Engineering 72 42.4
HTU Business School 10 59
Faculty of Arts and Design 40 23.5
Educational Level Bachelor of Technology (BTech) 2 1.2
Higher National Diploma (HND) 162 95.3
Diploma in Business Studies (DBS) 1 0.6
Certificate 5 29
Experience in Mobile Application (Years) 0-3 25 14.7
4-7 76 44.7
8 and above 69 40.6

Table 2. Construct reliability and convergent validity

Table 4. Path Coefficients and Hypotheses Results

Construct No. of|Cronbachs |CR AVE Hypotheses [Path Path coeffi-|T- P-Values |Hypotheses
Items Alpha cient Statistics results
Context 3 0.601 0.788 0.555 H1 Context — >|0.261 * %« (3.79 0.00 Supported
Personal  Initia-|4 0.712 0.823 0.539 Perceived
tives & Character- Usefulness
istics H2 Context — >[0.410 * *x |3.88 0.00 Supported
Trust 3 0.657 0.811 0.590 Perceived
Perceived Ease of|3 0.754 0.859 0.671 Ease of Use
Use H3 Perceived  [0.536 * xx |7.96 0.00 Supported
Perceived Useful-|3 0.818 0.892 0.733 Hase  of
ness Use T >
Intention to Use |3 0813 0.889 0.728 Perceived
Usefulness
H4 Personal 0.032 0.13 0.89 Not sup-
Table 3. Discriminant validity Initiatives & ported
Context |IntentionPerceived Perceived [Personal |Trust Character-
toUse |Ease of|Useful- |Initiatives istics — >
Use ness & Char- Intention of
acteristics Use
Context  (0.745 HS5 Trust — >|0.322 % % (2.89 0.00 Supported
Intention |0.402 0.853 Intention of
to Use Use
Perceived (0.410 0.600 0.819 H6 Perceived  |0.228 * xx |2.96 0.00 Supported
Ease  of Usefulness
Use - > In-
Perceived |0.481 0.606 0.643 0.856 tention  of
Useful- Use
ness H7 Perceived  |0.288 x xx |3.61 0.00 Supported
Personal |0.545 0.538 0.553 0.640 0.734 Ease of]
Initiatives Use - >
& Charac- Intention of]
teristics Use
Trust 0.516 0.596 0.458 0.535 0.624 0.734 # % * Significant level at p < 0.001 ; *x* Significant level at p < 0.001 ; * Significant

level at p < 0.05.

ing the design and development of mobile technologies.

In this study, trust was found to have the most important influence
on the intention to use the HTU GPA mobile technology applica-
tion as established in literature [10] [13] [14] [22] [23] [29] [30]
and [46]. This implies that privacy and security are key issues that

influence the intention of students to use a mobile technology ap-
plication. Thus, in developing mobile technologies for the use of
students, practitioners must ensure that these technologies do not
pose privacy or security issues to the students. Consistent with the

11



findings of the authors in [[19]] [26]] [29]] [31]] [36]l [37]] [39]] [40] [41]
and [42], the study found perceived usefulness to be a key predic-
tor of the intention to use the HTU GPA mobile technology appli-
cation. This suggests that students who have perceived that their
academic performance would be improved using mobile technol-
ogy application are likely to use the mobile technology application
hence mobile technologies that will be deployed in the University
setting must be developed and tailored towards students needs. In
this study, the second most important determinant that had signifi-
cant effect on students intention to use HTU GPA mobile technol-
ogy application was perceived ease of use. This is consistent with
prior research works in [26] [27] [29] [36] [37] [38]l [39]] [40] [41]
and [42]. Implying, students who consider using the mobile tech-
nology application will be without much effort are likely to use the
mobile technology application. Thus, it behooves on the industry
players in mobile technologies to ensure that mobile technologies
that are developed are not complex but rather easy to use. The study
further found that context significantly affects perceived usefulness
and perceived ease of use which indirectly affects the intention to
use the HTU GPA mobile technology application. This finding is
consistent with the results in [[33]] [35]. Contrary to the findings of
research works in [43]/44] this study did not find personal initia-
tives and characteristics as having any impact on the intention of
students to use the HTU GPA mobile technology application. A
possible reason may be that 85.3% students have some level of ex-
perience in mobile technology application for 4 years and above
and probably experimenting with another kind of mobile technol-
ogy application may not affect their intention to use this mobile
technology application.

6. CONCLUSION

This study explored determinants that can influence students in-
tention to use a mobile technology application in a Technical Uni-
versity. It adopted mobile service acceptance model as its research
model; a model developed to explore mobile services adoption.
The findings from the study showed that trust, perceived useful-
ness and perceived ease of use are the key determinants of students
intention to use the HTU GPA mobile technology application. Fur-
thermore, context had significant impact on perceived usefulness
and perceived ease of use and indirectly influenced students inten-
tion to use the mobile technology application.

Findings from this study have practical implications for practition-
ers during design and development of mobile technology applica-
tion for use by students. Finally, this study contributes to literature
on factors that influences students adoption of mobile technology
application in a Ghanaian technical university and may be applica-
ble to other students in higher education in Ghana.
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