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ABSTRACT
This study aims at exploring the factors that influence e-learning adoption among university
lecturers. It is realised that the adoption rate of e-learning in the context of developing countries is
very low and this has called for more research. A sample size of 131 respondents was selected using
both convenience and purposive sampling technique. Questionnaires were used to elicit information
from respondents. Data analysis was performed using SPSS and SmartPLS application. The study
found eight of the eleven hypotheses tested to be statistically significant whiles the remaining three
factors were found to be statistically insignificant. This study is limited to only one university
(University of Ghana, Legon). Sakai is a software used by both students and lecturers to facilitate
distance learning. So, the concentration of the analysis on just lecturers may not give the clearest
picture of the adoption of the software. The results of this study will help developers of an e-learning
system to improve users’ adoption by critically looking at these factors. Sufficient support and
training should also be provided to both administrators and instructors to improve their adoption of
rate. This study is one of the first kind to investigate university lecturers’ e-learning adoption
specifically in a Ghanaian University by applying the Information System Success and Technology
Adoption Models. The study, therefore, contributes to the research gap on the lack of e-learning
studies in developing countries that have emphasized the use of eLearning systems.
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Highlights of this paper




This study aims at exploring the factors that influence e-learning adoption among
university lecturers.
This study is one of the first kind to investigate university lecturers’ e-learning adoption
specifically in a Ghanaian University by applying the Information System Success and
Technology Adoption Models.
The study, therefore, contributes to the research gap on the lack of e-learning studies in
developing countries that have emphasized the use of eLearning systems.

1. INTRODUCTION
The rapid growth of the internet and advances in Information technology has caused the enormous
implementation of online learning systems in most organizations. Teaching in universities and colleges in Ghana
and many developing countries has always followed the classroom methods with lecturers and students having face
to face interaction (Gupna et al., 2013). With the recent advancements in ICT and the high penetration rate of the
internet, the traditional setup of classroom teaching and learning is changing into an online learning platform,
mostly mentioned as "e-learning". The quality of teaching can be enhanced when technology is adopted (Mtebe and
Raphael, 2018). E-learning has been recommended and commended by many researchers as a very useful tool for
distance education, a way to minimize students or lecturers commuting from their various homes to their
institutions (Yakubu and Dasuki, 2018). Selim (2007) defines e-learning as “the use of modern Information and
Communications Technology (ICT) and computers to deliver instruction, information, and learning content”. The
technology facilitates special capabilities like interactivity, physical mobility and self-directed learning (Bidin and
Ziden, 2013). These capabilities have a significant in teaching and learning as it improves the learning ability and
also transforms the attitude of users' teamwork (Chen and Tseng, 2012; Ozdamli and Uzunboylu, 2014). However,
the quality of teaching in an e-learning environment is greatly affected by the quality of the e-learning systems
adopted (Balash et al., 2011; Yakubu and Dasuki, 2018). Some good sides of e-learning is that, first, it lessens the
cost attributed to the traditional classroom learning (face to face learning), second, it facilitates coordination and
cooperation among participants, third, it helps instructors to track the progress of information delivery (Ruiz et al.,
2006; Petit et al., 2013).
Despite the plethora of benefits that accompany e-learning, its adoption is relatively low in developing
countries as compared to developed countries. The adoption of technologies in West Africa countries in comparison
to other countries in Europe, North America and other developing countries is still in its very early stages (Opoku
et al., 2016). Many countries in West Africa are still lagging far behind the developed countries in terms of
insufficient knowledge regarding its adoption, usage, implementation, acquisition, and many organizations in these
countries are not yet ready to accept the technology (Khasawneh, 2015). Additionally, those the institutions that
have adopted e-learning technologies a face many challenges including infrastructure constraints, poor information
access, and poor internet connectivity have been reported to be among the factors responsible for low-level adoption
in developing countries (Shraim and Khlaif, 2010; Yakubu and Dasuki, 2018). Unlike developing countries, the
developed ones have invested resources into their educational system including e-learning, making e-learning a
well-established mode of formal education in universities (Yakubu and Dasuki, 2018). A developing country like
Ghana is still in her early stages of implementing e-learning in her universities (Boyi, 2014).
E-learning includes both students and instructors, however, it seems most research work conducted tends to
focus more on students’ perspectives (e.g. (Duan et al., 2010; Freeze et al., 2010; Solangi et al., 2018; Yakubu and
Dasuki, 2018)). Research has shown that the acquisition of softwares and hardwares to facilitate e-learning with less
support and knowledge will not be profitable to both the students and teachers (Balash et al., 2011). The efficient
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and effective ways to motivate, support and equip lecturers with the skills and competencies to incorporate
technological tools in the classrooms are very necessary (Frank et al., 2004; Saade et al., 2007). Nevertheless, if
instructors should be trained based on their skills, they can provide reliable, timely, and effective support services to
learners who use e-learning systems (Mtebe and Raphael, 2018).
It is envisaged when e-learning adoption rate is high among lecturers, it would cause a greater adoption impact
on students. Ghana, with a population about 28 million people, it is estimated that 11 million are internet users,
ranking Ghana third in the West African region and eleventh in Africa (World Internet Users’ Statistics, 2018).
Furthermore, the internet penetration rate in Ghana since the year 2000 till date is 34.3% (WIUS, 2018). This
penetration rate gives room for more technology implementation. For a successful e-learning technology
implementation, it is important to identify the factors that contribute towards the adoption of e-learning by
university lecturers. The literature has been quite silent with just a little having carried out studies to explore the
factors responsible for lecturer's adoption of e-learning (Balash et al., 2011; Khasawneh, 2015; Yakubu and Dasuki,
2018) and this perhaps is a result of inadequate facilities and resources in most universities to implement and use
this technology. Yakubu and Dasuki (2018) who conducted a study among Nigerian university students
recommended that researchers should explore more on instructors technology adoptions since there is a paucity of
research in that area. This study, therefore, attempts to fill a research gap by investigating the factors influencing elearning adoption by university lecturers in Ghana. The e-learning platform under investigation in this study is
known as Sakai Management System (Sakai LMS). Sakai LMS is used by university lecturers to organize courses,
assignments, class assessment, facilitate discussion forum, organizing students' interim assessment and plagiarism
checks. The study integrated some factors of the Technology Adoption Model (TAM) and the Information System
Success (ISS) model to understand e-learning adoption. The findings from this study will contribute to literature
and knowledge by providing empirical evidence explaining the factors responsible for the successful adoption and
usage of Sakai LMS by lecturers of a Ghanaian University.

2. LITERATURE REVIEW
Prior attempts to define information systems (IS) success fell short due to the complex of IS success. DeLone
and McLean (1992) in an attempt to respond to this problem presented a Success Model that has been used and
keeps evolving in the field of IS. The IS success model presented by DeLone and McLean (1992) was updated in
2003 and the model holds that information quality, service quality, systems quality, intention to use/use, user
satisfaction and net benefit are the six components of IS success. Concerning the IS success model, system use
precedes user satisfaction while positive experience with use enhances satisfaction leading to greater intention to
use (Petter et al., 2008). Some research studies have augmented IS model with other technology adoption
frameworks. For instance, Li et al. (2012) recognized that e-learning determinants such as service quality, perceived
usefulness, course quality, perceived ease of use and self-efficacy directly affect e-learning systems use, whereas, the
functionality features of the system and the response user get from the system indirectly affect e-learning systems
use. Yakubu and Dasuki (2018) conducted a study on e-learning adoption among university students in Nigeria
with a newly proposed model of the IS success model. The authors added behavioural intention and actual usage to
some constructs of the IS Success model to study user e-learning adoption.
Cheng (2012) examined the effect of quality e-learning on the intention to adopt and use, in doing so, he
incorporated instructor quality to the already theorized factors of IS success model and emphasized that
information, service, system, and instructor quality have a positive significant effect on e-learning. Likewise,
Jagannathan et al. (2018) employed the model by adding security as a construct in a study to examine the acceptance
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of internet banking adoption. Freeze et al. (2010) also explored IS Success Model in E-Learning Context-Based by
adding system success in studying Students' Perceptions. Hsu et al. (2014) extended the model by adding the trust
variable in the context of e-commerce. Lee-Post (2009) also evaluated the e-Learning Success Model in an
Information Systems Perspective. Mtebe and Raphael (2018) looked at key factors in learners’ satisfaction with the
e-learning system at the University of Dares Salaam, Tanzania, by incorporating constructs like instructor quality
and perceived usefulness. Some other scholars have also validated the model in studies like eGovernment systems
(Wang and Liao, 2008) e-commerce (Delone and Mclean, 2004) and a mandatory information system (Iivari, 2005).
Some studies have also come out with association among constructs. For instance, Wang and Chiu (2011)
incorporated communication quality to the other components of the IS success model. The authors showed that
communication quality, service quality and information quality have a positive significant effect on the degree to
which users get satisfied. However, when users are satisfied, it results in an intention to reuse the e-learning
systems for various learning activities like interactions and getting feedbacks. Al-Harbi (2011) investigated the
factors that influence e-learning by analyzing the perceptions and attitudes of Saudi university students. Al-Harbi
(2011) in his study combined factors from TAM and TPB to explain significant perceptional and attitudinal factors
related to the acceptance of e-learning (Davis, 1989; Ajzen, 1991). The findings demonstrated that attitudes toward
e-learning, subjective norms, perceived behavioural control, as well as e-learning system attributes, were critical
determinants of students' behavioural intention to use e-learning. A study by Cheng (2012) used constructs from
the technology acceptance model (TAM) by Davis (1989) and the updated Information System Success model by
Delone and McLean (2003) to examine the effect of quality antecedents on learners’ intention to use an eLearning
system. In the study, the author found system quality, information quality and service as significant predictors of
user satisfaction. This result differs from Lwoga (2014) who showed that information quality and service quality
had no relationship with user satisfaction. According to Alsabawy et al. (2013) IT services are important for elearning to be successful as they can positively influence perceived usefulness, and user satisfaction. On the other
hand, Sawang et al. (2013) argue that even in the absence of a high-quality IT service, a good e-learning support
system can compensate for the low technological efficacy. Gupna et al. (2013) opined that the quality of teaching in
an e-learning environment is greatly affected by the quality of the e-learning systems adopted.

3. RESEARCH FRAMEWORK AND HYPOTHESES
The study adopted the DeLone and McLean IS success model (D&M) (Delone and McLean, 2003) and the
Technology acceptance model (TAM) (Davis et al., 1992) to explore e-learning adoption from an academic faculty
perspective, specifically; lecturers. The two research frameworks were integrated to improve the understanding of
e-learning adoption within a developing country context like Ghana. The technology adoption model (TAM) has
been seen as a very powerful model that helps to understand individual technology adoption. TAM has been used in
a wide range of studies, including 3G adoption service (Chong et al., 2012; Opoku and Adu, 2016) mobile commerce
(Yang, 2005; Kim et al., 2007; Alalwan et al., 2018) E-banking (Kolodinsky et al., 2004; Hassan et al., 2018) Elearning (Gamble, 2017; Tan and Hsu, 2018) cloud computing (Oliveira et al., 2014; Gangwar et al., 2015; Sharma et
al., 2016) etc. The TAM model intends to explain users’ behavioural intention to use any information technology.
According to Davis (1989) TAM proposed that two primary factors, namely; perceived ease of use and perceived
usefulness, are able to determine users' intentions to accept or reject a new information technology (Chong et al.,
2012). Perceived usefulness is the degree to which a person believes that using a particular system would be
beneficial to him or her, while perceived ease of use is the degree to which a person believes that using a particular
information technology would be free of effort (Davis, 1989). However, the construct perceived ease of use, in turn,
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will influence the perceived usefulness of the information technology (Dzandu et al., 2016). The TAM has received
considerable support over the years. It has been validated over a wide range of systems, and perceived usefulness
and perceived ease of use have proven to be reliable and valid cognitive dimensions (King and He, 2006; Chong et
al., 2012; Gamble, 2017). Generally, most researchers have seen TAM explain between 30% and 40% of individuals'
system usage (Burton-Jones and Hubona, 2006; Opoku and Adu, 2016). Further, perceived usefulness is often found
to be the strongest determinant in the model (McFarland and Hamilton, 2006; Dzandu et al., 2016). It is therefore
very important to consider these factors when investigating users' intention to use e-learning. Although there are
several studies on e-learning adoption with different combinations of theories and models, very few studies have
combined TAM and IS model (e.g. (Cheng, 2012; Mtebe and Raphael, 2018; Yakubu and Dasuki, 2018)). The
inclusiveness, validity and reliability of the TAM and IS Success model in different studies have encouraged this
study to adopt and validate it in the context of e-learning adoption among university lecturers in a developing
country. Following this and owing to the rarity of research in e-learning adoption, this study steps in to investigate
the factors influencing e-learning adoption among university lecturers in Ghana. In this study, the updated D & M
model was modified by including perceived usefulness and actual system usage as new factors relevant in e-learning
contexts. The new proposed model consists of seven factors: system quality, service quality, information quality,
perceived usefulness, lecturers' satisfaction, intention to use and actual usage. However, perceived ease of use is seen
as a feature used to measure system quality (Petter et al., 2008). Due to this, it was not used as a standalone
construct. The proposed research model is shown in Figure 1, followed by the description of each factor and
hypothesis.

Figure-1. Research framework.

3.1. System Quality
System quality is the required features of an IS system according to Petter et al. (2008). When Delone and
McLean (2003) proposed the IS success model they referred to systems quality as the accuracy the system that
produces information. When a system has too many bugs, its accuracy will be limited (Seddon and Kiew, 1996) and
it may reduce the satisfaction level of users (Mtebe and Raphael, 2018). Studies on e-learning have shown that
quality of a system has a significant positive effect on user satisfaction (Acton et al., 2009; Wang and Chiu, 2011;
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Saba, 2013) and their intention to use e-learning (Ramayah et al., 2010; Wang and Chiu, 2011; Cheng, 2012; Islam,
2012; Li et al., 2012). Therefore, if the system is easy to use, instructors are likely to use it more frequently, which
may lead to having a positive impact on their satisfaction. Also, if the system is very easy to use and can increase
staff work performance, it is likely to influence their perceived usefulness (Cheng et al., 2012). Therefore, we
hypothesize that;
H1a: System quality will have a positive influence on lecturers’ satisfaction with Sakai LMS.
H1b: System quality will have a positive influence on the intention to use Sakai LMS.
H1c: System quality will have a positive influence on perceived usefulness with Sakai LMS
3.2. Perceived Usefulness (PU)
PU refers to the degree to which an individual believes that using a system would enhance his or her job
performance (Davis, 1989). Perceived benefits of a system are one key determinant that influences its use. Studies
like; Chen and Tseng (2012); Cheng et al. (2012); Chow et al. (2012); Li et al. (2012) found PU to have a positive
correlation on use intention for e-learning. Concerning using Sakai LMS, lecturers can organize quizzes and
assignments online without necessarily going through the paper-based method. If they can understand how the
system works and its benefits, it is likely to increase their work performance. The higher the perceived benefits of
e-learning, the greater its intention to use. Hence;
H2a. Perceived usefulness will have a positive influence on the intention to use Sakai LMS
3.3. Service Quality (Ser_Q)
Delone and McLean (2003) defined service quality as “the quality of support services that users receive from
the IT department or IT support personnel”. In the context of e-learning, service quality can be seen as the
necessary supports given to e-learning users. This could be network support, system update support and as well as
hardware support (Yakubu and Dasuki, 2018). According to Petter et al. (2008) service quality is the assistance and
support users of e-learning systems receive from IS systems. It is also concerned if the system has bugs. Studies
have found service quality to have a significant positive effect on satisfaction in e-learning (Wang and Chiu, 2011;
Tajuddin et al., 2013; Poulova and Simonova, 2014; Xu et al., 2014) and on intention to use e-learning (Ramayah et
al., 2010; Wang and Chiu, 2011; Cheng, 2012; Hassanzadeh et al., 2012; Li et al., 2012; Mtebe and Raphael, 2018).
Therefore, it is very imperative to include service quality as one of the factors that could affect e-learning adoption.
Therefore, we hypothesize that;
H3a. Service quality will have a positive influence on lecturers’ satisfaction with Sakai LMS.
H3b. Service quality will have a positive influence on the intention to use Sakai LMS.
3.4. Information Quality
Information quality refers to the required characteristics of e-learning output (Petter et al., 2008). This refers to
how successful the content of the e-learning is to the user. However, some attributes of the system should include
timeliness, easy to comprehend, availability, relevance, completeness, and as well as security. Preceding studies have
shown that information quality has a positive influence on user satisfaction (Roca et al., 2006; Hassanzadeh et al.,
2012; Kim et al., 2012; Saba, 2013) and intention to use e-learning (Ramayah et al., 2010; Wang and Chiu, 2011;
Cheng, 2012). Following from this, the study hypothesizes that;
H4a. Information quality will have a positive influence on lecturers’ satisfaction with Sakai LMS.
H4b. Information quality will have a positive influence on the intention to use Sakai LMS.
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3.5. Lecturers’ Satisfaction
Satisfaction refers to the extent to which an individual believes that his/her needs, goal, and desires have been
fully met (Sanchez-Franco, 2009). Within the IS context, satisfaction is the degree to which IS users are delighted
with IS and its support systems (Petter et al., 2008). The revised IS model by Delone and McLean (2003) puts user
satisfaction after systems use. Therefore, the greater the satisfaction, the greater the intention to use e-learning
systems and eventually the actual use (Petter et al., 2008). Some studies have revealed that satisfaction has a positive
correlation with the intention to use e-learning (Ruiz et al., 2006; Petter et al., 2008; Udo et al., 2011; Hassanzadeh et
al., 2012; Islam, 2012). Hassanzadeh et al. (2012) also revealed a positive correlation between satisfaction and actual
use of e-learning. Consequently, the study hypothesizes;
H5a. Lecturers’ satisfaction of using Sakai LMS will positively affect intention to use.
H5b. Lecturers’ satisfaction of using Sakai LMS will positively affect actual usage.
3.6. Intention to Use
User intention is a key assurance that an individual will use a technology/system (Schierz et al., 2010) or
engage in a particular behaviour. In the updated model of D&M IS success model, all the constructs (factors) were
considered to influence intention to use e-learning system. In the context of e-learning, several studies have support
for the relationship between intention to use and actual usage of e-learning system (Alkhalaf et al., 2012; Chow et al.,
2012; Hassanzadeh et al., 2012). The dimension of users’ intention includes the intention and predicted use of elearning. Hence, if the user has the intention to use a system it is likely to affect his or her actual usage.
H6a. Intention to use Sakai LMS will positively affect actual usage.
3.7. Actual Usage
The actual usage or system usage measures the activities or actions of an individual using a particular
technology; specifically, e-learning system. According to Venkatesh et al. (2003) in the Unified Theory of
Acceptance and Use of Technology (UTAUT), the behavioural intention of an individual lead to the actual
behaviour or actual system usage. Similarly, the updated DeLone and McLean (1992) ISS model postulates that the
behavioural intention of an individual will also lead to the actual behaviour. Mohammadi (2015) has verified this in
their studies on e-Learning systems. Other studies by Chong et al. (2012) and Suki (2011) have also validated this in
some studies. Lecturers' perceive actual usage in terms of whether the e-learning system adds value or do not add
value to their teaching experience. However, if the lecturer finds the usage as adding value to in terms of their work
performance, it will then perceived as successful.

4. RESEARCH METHODOLOGY
The study aims to investigate the factors responsible for the use of an e-learning system called Sakai LMS by
university lecturers (University of Ghana, Legon). Sakai LMS allows lecturers to mount their courses at the
beginning of the semester, upload course materials for students and organize online quizzes and tests for students.
This application allows students to participate in group discussions, submit assignments and as well as to
communicate with their lecturers. A survey research design was employed in the study. The choice of this design is
to generate quantitative descriptions of the characteristic of the respondents and test the relationship among the
constructs (factors) used. The respondents of the study were university lecturers from Ghana. This decision was
made because the university lecturers were found to be technology savvy and they are likely to use any
technological tool to enhance their teaching. Purposive sampling technique was used to select lecturers using Sakai
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LMS. Out of 160 questionnaires sent through online, 131 were received and used for analysis. The survey
questionnaire was in threefold. The first part seeks consent from the respondents to assure them of confidentiality.
The second part focused on demographic information and the last part contains statements regarding the
conceptual framework used for the study. Five points Likert scale was employed to show the extent to which the
respondents agreed or disagree with the statements used to measure the constructs. The items measuring service
quality, system quality, information quality and user satisfaction were adapted from the updated model of D &M
(DeLone and McLean, 1992) whiles intention to use, perceived usefulness and actual usage were adapted from TAM
(Davis, 1989). The study data was analyzed using both SPSS and SmartPLS application. The study tested the
hypothesis, checked for the reliability and as well as the validity of the measurement model. The items used for the
study were drafted to suit the context of the study. In all, a total number of 32 items were used for the analysis

5. DATA ANALYSIS AND RESULTS
5.1. Demographic Profile
The participants of the study were profiled according to their gender, age, college, rank and length of service.
The results show that out of 131 responses, 64.1% (84) were females, and the remaining 35.9 % (47) were males.
Also, the majority of the participants, 39.5% (52) were within the ages of 50–59 years. Those within the ages of 40–
49 years accounted for 23.7%, while those within the ages of 30–39 years constituted 14.5%. Similarly, those within
the ages of 60–69 years constituted 13.7% (18) whilst those between 20-29 years accounted for 8.4 % (11). The
study further revealed that majority 39.7% (52) of the respondents were from the College of Humanities; followed
by those from the College of Health Science (30.5%), Basic and Applied Science (26.0%) and Education (3.8%). The
study also analyzed the ranks of the respondents. It was noticed that 33.6% (44) of them were senior lecturers which
constitute the majority of the respondents. 24.4% (32) were found to be lecturers, followed by assistant lecturers,
Professor and Associate Professor Representing 16.0%, 13.7% and 12.2% respectively.
5.2. Instrument Validity and Reliability
5.2.1. Reliability of Variables
The study tested the reliability of the factors. This was done to remove items that may not contribute
significantly to the study. Three types of reliability test were employed. The first was to perform indicator
reliability (outer loading consistency). This was done to find out the strength of each item and how they contribute
to their respective factors. This was done by squaring each of the outer loadings (items) and comparing the values
obtained to a much acceptable level for indicator reliability. According to Hair et al. (2012) the threshold for
indicator reliability should be valued larger than the minimum acceptable level of 0.4. Values above 0.6 were
considered as the threshold for the study. However, two of the items (SQ6, SQ7) were dropped due to its weak
factor loadings (SQ6 = -0.662, SQ7 = 0.152). The model was then tested again after removing the items to obtain a
new measurement scale. The study also used both composite and Cronbach alpha reliability to check for the internal
consistency (reliability) of the items (inner loadings). As per Hair et al. (2014) the combination of each item
representing a particular construct or factor should have a reliability value of 0.7. Values above this figure are
considered as reliable although other studies warrant to use values, including 0.6 (Bagozzi and Yi, 1988; Hair et al.,
2013). As presented in Table 1, it is seen that all the constructs have reliability values more than 0.7, using both
Cronbach alpha and composite reliability, hence the constructs as said to be reliable.
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5.3. Construct Validity
5.3.1. Convergent
Convergent and discriminant validity were used to verify the validity of the constructs. This validity makes
researchers understand that items related to a particular construct should relate to or measure that construct. That
is, there should be a high proportion of variance in building items (Hair et al., 2012). The Average Variance
Extracted (AVE) of each latent variable is evaluated to check convergent validity. For validity, AVE should be
above the recommended cut - off of 0.50 for each construct (Bagozzi and Yi, 1988). From Table 2, all AVE values
were found to be higher than the acceptable threshold of 0.5, this indicates that the construct items relate to each
other, thus confirming convergent validity.
Table-1. Construct reliability.

Factor/Construct
System Quality
(SQ)

Perceived Usefulness
(PU)

Service Quality
(Ser_Q)

Information Quality (IQ)
Intention Use (IU)
Lecturers Satisfaction
(LS)
Actual Usage
(AU)

Indicator
(items)
SQ1
SQ2
SQ3
SQ4
SQ5
PU1
PU2
PU3
PU4
PU5
PU6
SSQ1
SSQ2
SSQ3
SSQ4
SSQ5
SSQ6
IQ1
IQ2
IQ3
BI1
BI2
B13
LS1
LS2
LS3
ACT1
ACT2
ACT3
ACT4

loadings
0.876
0.907
0.867
0.873
0.823
0.879
0.876
0.919
0.932
0.778
0.868
0.902
0.917
0.799
0.909
0.870
0.904
0.859
0.872
0.850
0.916
0.903
0.904
0.893
0.935
0.931
0.912
0.905
0.853
0.924

Indicator
Reliability (i.e.loadings2)
0.7673
0.8226
0.7516
0.7621
0.6773
0.7726
0.7673
0.8445
0.8686
0.6053
0.7534
0.8136
0.8408
0.6384
0.8262
0.7569
0.8172
0.7378
0.7603
0.7225
0.8408
0.8154
0.8172
0.7974
0.8742
0.8649
0.8317
0.8190
0.7276
0.8537

Cronbach’s
alpha
0.919

Composite
Reliability
0.939

0.939

0.952

0.944

0.956

0.836

0.895

0.893

0.933

0.909

0.943

0.921

0.944

5.3.2. Discriminant
Discriminant validity, which has also been evaluated, “reflects the degree to which any single construct is
unique and not merely a reflection of other variables” (Hulland, 1999). Discriminant validity is obtained by
computing the square root of AVE to determine whether the values between the latent variables are larger than
other correlation values (Fornell and Larcker, 1981). To obtain values for discriminate validity, a table is
constructed in which the square root of AVE is manually calculated and written in bold on the diagonal of a
correlation table between the constructs as shown in Table 3. The Service Quality AVE is found to be 0.783, from
Table 3, so its square root becomes 0.844. This number exceeds the correlation values in the service quality column
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(0.709, 0.515, 0.685, 0.594 and 0.671) and also exceeds those in the service quality row (0.602). A similar
observation is also made for the constructs; perceived usefulness, system quality, quality of information, intention to
use, the satisfaction of lecturers and actual use of the system. These results indicate a well - established discriminate
validity
Table-2. Discriminant validity.

Construct
SQ
PU
Ser_Q
IQ
IU
LS
AU

AVE
0.756
0.769
0.783
0.740
0.824
0.846
0.808

SQ
0.869
.685**
.709**
.515**
.685**
.594**
.671**

PU

Ser_Q

IQ

IU

LS

AU

0.876
.602**
.550**
.662**
.652**
.688**

0.884
.464**
.687**
.694**
.687**

0.717
.426**
.609**
.577**

0.827
.630**
.706**

0.770
.645**

0.819

Note: **. The correlation value is significant at the 0.01 level (2-tailed).

5.4. Hypothesis Testing and Structural Model Assessment
The study tested for both the significance of the model and the various hypotheses set up for the study
employing a Bootstrapping method usually found in SmartPLS. The results obtained from the bootstrap methods
usually approximate the normality of data (Hair et al., 2013; Pobee and Opoku, 2018). The hypothesis with T-values
greater than the recommended cutoff value of 1.96 is considered as significant. It was found that system quality
explains 47.3% of the variability in perceived usefulness. Further, system quality, service quality and information
quality were also found to explain 61.6% of the variance in lecturer’s satisfaction. System quality, service quality,
information quality and perceived usefulness explained 61% of the variance in lecturer’s intention to use Sakai LMS.
Finally, lecturer’s satisfaction and their intention to use Sakai LMS explains 57% of the variance in their actual
usage.
The path coefficients in Table 3 show that 8 (eight) were statistically significant and supports the relationships
among the variables. That is, hypotheses H1b, H1c, H2a, H3a, H3b, H4a, H5a and H6a. However, there were no
supports for H1a, H4b and H5b. System quality was found non-significant in its relationship to influence lecturers'
satisfaction (β = 0.078, P < 0.078). However, it was statistically significant to intention to use and perceived
usefulness. Also, hypothesis H2a (perceived usefulness and intention to use) was positive and significant (β = 0.248,
P < 0.008). This indicates that perceived usefulness has a significant influence on lecturers' intention to use Sakai
LMS. Hypothesis H3a and H3b of the relationship between service quality and lecturers' satisfaction; and service
quality and lecturers' intention to use Sakai LMS were found to be positive and significant with β = 0.429, P =
0.000; and β = 0.277, P = 0.003 respectively. Hypothesis H4a (information quality and lecturers' satisfaction) was
positive and significant (β = 0.403, P = 0.000). This indicates that information quality has a significant influence on
lecturers' satisfaction. On the other hand, H4b (information quality and Intention to use) was found to be
statistically insignificant (β = -0.048, P = 0.561). This indicates that although users of Sakai LMS feels that the kind
of information the system provides may give them some kind of satisfaction, it does not necessarily mean it will
influence their intention to use. Hypothesis H5a (Lecturers' satisfaction and actual usage of the system) was positive
and significant (β = 0.332, P = 0.000). This indicates that lecturers' satisfaction has a significant influence on the
actual usage of the Sakai LMS. However, lecturers' satisfaction did not influence intention to use (β = 0.154, P =
0.115). Lastly, hypothesis H6a was positive and significant (β = 0.500, P = 0.000).
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Table-3. Structural model and hypothesis testing.

Hypothesis
H1a: SQ → LS
H1b: SQ → IU
H1c: SQ→ PU
H2a: PU→ IU
H3a: SerQ →LS
H3b: SerQ → IU
H4a: Q→LS
H4b: IQ→IU
H5a: LS → AU
H5b: LS → IU
H6a: IU → AU

Coefficient (Beta)
0.078
0.259
0.688
0.248
0.429
0.277
0.403
-0.048
0.332
0.154
0.500

T statistics
1.046
3.016
15.332
2.674
5.406
2.972
5.134
0.582
4.070
1.580
6.367

P values
0.296
0.003***
0.000***
0.008***
0.000***
0.003***
0.000***
0.561
0.000***
0.115
0.000***

Decision
Not supported
supported
supported
supported
supported
supported
supported
Not supported
supported
Not supported
supported

Note: *p < 0.10; **p < 0.05; ***p < 0.01

6. DISCUSSION
This study intended to determine key factors responsible for the adoption of Sakai LMS among university
lecturers. Sakai is a type of e-learning system used by lecturers' of a Ghanaian government university. Although the
university has been using Sakai LMS to support teaching and learning for several years now, its continued usage is
determined by learners' adoption, satisfaction and actual usage. In an attempt to explain the lecturers' adoption of
Sakai LMS, seven factors were selected. Among the variables, the study found system quality as a strong predictor
of perceived usefulness with the e-learning system, contributing to 68.8% of the variance. This finding suggests that
if the e-learning system is stable, secure, easy to use, fast and very responsive, lecturers' will find it generally good
and perceive it as something useful. This is consistent with similar studies (Cheng et al., 2012; Kim and Lee, 2014).
Besides, system quality was also found to have a positive effect on the intention to use Sakai LMS, contributing to
25.9% of variances. This designates that lecturers' intention to use Sakai LMS is influenced by the availability of the
system, reliability, response time, security and how the system can help them carry out the basic task and as well as
the design functionality of the system. This result is in accord with studies such as those in Wang and Chiu (2011)
and Mtebe and Raphael (2018). However, system quality had no significant effect on lecturers’ satisfaction. This
finding supports other research works such as Yakubu and Dasuki (2018); Lwoga (2014) and Mohammadi (2015).
The non-significant relationship between system quality and lecturers’ satisfaction is that lecturers’ satisfaction may
not necessarily be based on the quality of the system, rather, a factor like poor internet and network access may
have led to their dissatisfaction. Nevertheless, this finding opposes other studies, like Saba (2013) and Wang and
Chiu (2011) who found system quality to have a positive effect on users' satisfaction. Service quality was
hypothesized to significantly influence lecturers' satisfaction and intention to use. Service quality with the
relationship with lecturers' satisfaction was found to be statistically significant, contributing to 42.9% of the
variances. It is realized that when there is the provision of both IT support services (response, technical knowledge,
etc.) and IT resource service (computers, internet, network equipment, etc.) to lecturers, it can potentially increase
their satisfaction with e-learning systems. This finding supports the works of Xu et al. (2014); Poulova and
Simonova (2014); and Tajuddin et al. (2013).
Further, the relationship between service quality and intention to use was also found to be significant. These
findings could indicate that if an e-learning system can provide different types of services needed by users, it will
increase their intention to adopt. This is consistent with other studies (e.g. (Cheng, 2012; Li et al., 2012)). The D&M
IS success model proposes that information quality influences both intentions to use and User Satisfaction. In this
study, the results show that information quality was statistically significant to lecturers' satisfaction. This finding
corroborates other studies (e.g. (Hassanzadeh et al., 2012; Kim et al., 2012; Saba, 2013)). This implies that lecturers’
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are satisfied with the feedback generated by the system. The non-significant relationship between information
quality and intention to use may cater for the reason that the information provided by the system developers may
not be too clear to understand and may not be well presented. This is contrary to prior studies (Hassanzadeh et al.,
2012; Yakubu and Dasuki, 2018). Lecturers' satisfaction and actual use (system usage) were also found to be
statistically significant. This finding is also in support of the work of Hassanzadeh et al. (2012). However, there was
no support for lecturers' satisfaction and intention to use e-learning. This result conflicts with other studies like
Petter et al. (2008). Perhaps the reason for the insignificant relationship between lecturers’ satisfaction and intention
to use could be attributed to poor network services. Finally, intention to use and actual usage was found to be
statistically significant. This finding supports the work of Chow et al. (2012) and Hassanzadeh et al. (2012).

7. CONCLUSION
This study assessed the adoption of e-learning by lecturers in Ghanaian universities by integrating the
Technology Acceptance Model (TAM) and the DeLone and McClean IS Success model. Analyzing the 131
respondents this research revealed that systems quality had a positive and a statistically significant influence on
lecturer's intention to use Sakai LMS. The findings also showed system quality had a positive influence on lecturers'
perceived usefulness with Sakai LMS. However, systems quality did not have a positive and a statistically
significant influence on lecturer's satisfaction with Sakai LMS. Perceived usefulness showed a positive influence on
lecturers' intention to use Sakai. Furthermore, service quality was seen to have a positive influence on lecturers'
satisfaction with Sakai and also with the intention to use Sakai. Regarding information quality, it's interesting to
note that it had a positive influence on lecturers' satisfaction with Sakai but did not positively influence their
intention to use the Sakai. Likewise, lecturer's satisfaction had a positive influence on the intention to use Sakai
LMS but did not have a positive influence on the actual use of Sakai LMS. And finally, the intention to use Sakai
LMS had a positive influence on the actual use.
7.1. Research Implications
It is realized that developed economies are highly proficient in adopting and using technology to enhance
teaching and learning in the classroom as compared to developing economies. It is also found that developing
economies are trying its best to catch up in the adoption stage. In a developing country like Ghana, it seems most of
the higher education institutions still lack technology implementation and usage in the classroom. Inadequate
resources and infrastructure may be considered as one of the problems facing some these institutions to implement
educational technology. The existence of cultural differences between developed and developing countries means it
is necessary to investigate the factors contributing to the use of eLearning applications. It is understood that the
level of technology adoption in developed countries may not be the same as that of developing countries. Hence,
there is more room for academic research to explore the different rate of adoption. The findings of this study have
significant practical and theoretical implications for the adoption of eLearning in developing countries, particularly
in Ghana. The study will help e-learning system developers, academic instructors and administrators to a critical
look at the determinants or factors when deploying e-learning in their institution. Factors such as system quality,
service quality, information quality, perceived usefulness all have been seen to have a great influence on user
technology adoption. Developers of the e-learning system should critically look at these factors to improve users'
adoption. Moreover, the system interfaces must be more user-friendly, and one that requires basic skills in
information technology to operate. Sufficient support and training should also be provided to both the students and
instructors to improve their adoption of rate. The study, therefore, contributes to the research gap on the lack of e162
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learning studies in developing countries that have emphasized the use of eLearning systems. By empirically
validating the DeLone and McLean model in a different context, particularly sub-Saharan Africa, the study again
contributes to the body of knowledge on e-learning adoption.
7.2. Limitation of the Research and Suggestion for Future Research
The first limitation of this research is the sample which comprises of university lecturers in Ghana. Sakai is a
software used by both students and lecturers to facilitate distance learning. So, the concentration of the analysis on
just lecturers may not give the clearest picture of the adoption of the software. Future research may look into the
adoption at both students and lecturers’ level. Second, it is unknown how well the model and its analysis may apply
to other developing country's tertiary education (i.e. Nigeria, Kenya, South Africa and so on). Research into Sakai
LMS adoption in other developing countries will come in handy. Lastly, the computer literacy level of lecturers
used for the study may not give accurate findings, hence, future studies ought to assess lecturers' computer skills as
a basis for using educational softwares to enhance teaching and learning.
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