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Abstract
Objective: To research the elements affecting the use of LMS among Distance
Learning Students at Public Universities in Ghana. The study contributes to our
understanding of the many dimensions of the adoption of LMS, including their
acceptability, use, and eventual integration into the user’s daily life and how
that influences their behaviour. Methods: This study only uses quantitative
methods. This strategy was chosen because it involves an empirical analysis
of the social phenomena surrounding LMS use by distance learning students
in Ghana. To acquire the data required for the study, it uses quantitative data-
gathering techniques like surveys. The study involved a survey of the variables
affecting Ghanaian public university adoption of LMS in distance education,
mentioning the sample size, period of coverage, demography, parameters
considered, and how the analysis was made. Findings: Our findings show
that the innovation characteristics all have a positive impact on the diffusion
of innovations. Relative advantage had a positive impact (t = 2.946, p-value
= 0.003). Compatibility also had a positive impact (t = 4.23, p-value = 0.000).
Complexity, Trialability, and Observability also had a positive impact on the
diffusion of innovations, as (t = 6.144, p-value = 0.000), (t = 3.58, p-value = 0.000),
and (t = 3.573, p-value = 0.000), respectively.Novelty: The results showed that
elements such as relative advantage, complexity, observability, trialability, and
compatibility have a stronger impact on students’ intentions to utilise the LMS.
This implies that our findings have the potential to improve students’ university
academic achievement, and studentsmay also consider the LMS advantageous
if it can accommodate their learning needs. Hence, appropriate policies and
strategies should be put in place to ensure that students find the LMS less
complex, well-suited to their learning needs, and advantageous.
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1 Introduction
In recent years, most universities have incorporated e-learning to augment their traditional face-to-face teaching methods.
This teaching concept has allowed for greater flexibility, the removal of geographical barriers, and the enhancement of
the effectiveness of individual and collaborative learning. Most universities in Ghana have adopted learning management
systems (LMS) such as Moodle, Canvas, and Blackboard to aid the e-learning teaching process. According to previous studies
(Jagadeesan and Subbiah in 2020; Yakubu et al. in 2020) cited in (1), LMSs are web-based applications that are used to manage
courses. They can provide the ability to track students’ progress andmake course resources more accessible. Students can access
course resources as many times as they need using any internet-ready device from anywhere.

The implementation of LMS in educational institutions has revolutionised the teaching and learning process (2). LMS is
used for designing, delivering, monitoring, and reporting educational courses and outcomes. It can be utilised to support both
conventional face-to-face training and environments for blended/hybrid and online learning (3). LMS software is used in schools
to organize, carry out, facilitate, evaluate, and keep track of student learning (4). All of these activities take place behind a virtual
wall that offers some level of privacy, security, and authentication. Several research studies have come out with factors affecting
the adoption of LMS. Most of them considered the initial implementation stages in most of the institutions.

Personality traits have been described in the context of e-learning as potential enablers of information technology acceptance
and use as well as a way to predict these agents’ behaviour in this process, according to (1). (1) also cited two previous studies to
affirm that there has been little research on this personality trait in the literature. Although diffusion of innovation, specifically
Learning Management Systems (LMS), has gained relevant attention in higher educational institutions, a few studies have been
done to include personality traits in acceptance of technology (1).

To fill gaps in the literature, the research will employ innovation diffusion theory to determine the effects of personality traits
on LMS adoption.

Therefore, the research is carried out at the University of Professional Studies in Accra, Ghana, where the LMS has been in
use for some time and students are quite familiar with it and have gained some benefits from it. The theory underpinning this
research is the Innovation Diffusion Theory proposed by Roger in 1962. The available literature shows there has been quite a
bit of research done using the Innovation Diffusion theory. Some research has found that observability and compatibility have
a positive impact on the use of online systems (1,2), whiles complexity has a negative impact.

TheUniversity of Professional Studies, Accra (UPSA)was established in 1965 (5). To provide and promote higher professional
education and training, the UPSA has decided to increase access to qualified candidates by using the open distance learning
(ODL) approach, which gets around limitations imposed by time, place, and distance. This approach serves as a substitute for
and complement to the traditional teaching and learning approach.With theUPSAODL concept, prospective students have the
option to enrol in the University’s programmes using a blended learning strategy. A flexible programme and course structure
are made available to prospective ODL students who meet the minimum entry requirements through a variety of teaching
and learning techniques and high-quality course materials. This allows students to gain the knowledge and skills necessary for
career opportunities and self-development. The CODL implemented a learning management system (LMS) that can support
both completely online and blended learning approaches (5). The LMS is used for the Implementation of study manuals and
delivery of various courseware, Interactions with students, Assessments (assignments and interim assessments), Electronic
tutoring (E-tutoring), and course evaluation (lecturer/Student evaluation).

Notwithstanding measures put in place to enable the teachers to use the LMS effectively, there is still instructor resistance to
the use of the LMS (6). This makes innovation diffusion among the instructor group very difficult. Students, on the other hand,
are eager to use the innovation. The pedagogies underpinning these innovations are student-centred (5). The existing literature
confirms that HEI does not have the full benefits of LMS, and thus there is a need for more research in that area (6).

With so much potential that LMS can revolutionize teaching and learning, HEI has not yet realized its full potential.
Therefore, various governments are putting measures in place to ensure that Institutions get the most out of it. The Centre
for National Distance Learning and Open Schooling (CENDLOS) was established by the Ministry of Education as one of its
agencies. CENDLOS had a mandate to ”reinforce Open and Distance Learning (ODL) at the post-secondary education level
and make it a reality at the pre-tertiary stage” CENDLOS, as its mandate demands, has created content on many subjects run in
the junior high schools and the senior high schools that is distributed to these schools. Efforts have been made towards using
simulation in laboratory classes for science education in Ghana.

However, at the tertiary level, much has not been done. Most tertiary institutions are finding it challenging to create content.
Their efforts to implement e-learning have failed in almost half of the projects (7). Various Higher educational institutions have
their own policies and strategies for the delivery of eLearning as a measure to complement the face-to-face mode of teaching.
They have created Distance Learning centres (DL) and made use of e-learning delivery strategies. As a result, the National
Information Technology Agency (NITA) has endorsed new ways in which universities can use eLearning as a delivery mode
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for Distance Learning centres. The Ghana government seeks to empower HEI to take advantage of technological advancement
and glean the full potential of the LMS implemented in their various institutions.

The research conducted by (8) looked at the use of the LMSMoodle in certain countries.The research failed to look at how the
use of the LMSMoodle has diffused over time.Most researchers failed to look at innovation diffusion over time. For instance, (9)
argues that experience is very important in LMS usage. This research is conducted with a sample that has experienced the LMS
Moodle for some time. In the literature, most research concentrates on the LMS implementation and not on characteristics
that will enhance its diffusion in the HEI (10). The objective of this study is to research the elements affecting the diffusion of
LMS among Distance Learning Students at the University of Professional Studies in Accra, Ghana. The study contributes to our
understanding of the many dimensions of the adoption of LMS, including their acceptability, use, and eventual integration into
the user’s daily life and how that influences their behaviour. The research questions are:

a) What factors will affect users’ intention to adopt and diffuse a learning management system?
b) What factors will affect users’ intentions towards choosing a learning management system?

2 Methodology
For the evaluation of the questionnaire’s content, two experts from the University of Professional Studies in Accra, Ghana, were
consulted. The study was conducted on undergraduate students who used the LMS at UPSA in terms of population and sample
size. Students graded the items on a 5-point Likert scale in theDiffusionTheory (IDT) questionnaire.The primary technique for
data analysis was structural equation modeling (SmartPLS Software). The PLS procedure consisted of two key steps: analyzing
the structural model and evaluating the construct validity, convergent validity, and discriminant validity of the measurements.

2.1 Research Model and Hypotheses

The study is underpinned by the Diffusion of Innovation Theory. Diffusion means the spreading of an idea or particles from a
more dense location to a less dense location. Different theories try to explain the process of Diffusion. The two-step hypothesis
is explained by Lazarsfeld, Berelson, and Gaudet (11). In this theory, they stated that “information from the media moves in
two distinct stages.” Another theory of Diffusion is the trickledown effect (12), the Crossing of a Chasm by Geoffrey Moore, and
the Technology Driven Models. The most widely accepted diffusion theory is the Diffusion of Innovations theory by Rogers.
Diffusion is the process in which an innovation is communicated through certain channels over time among the members of a
social system (13). The theory states that Relative Advantage, Compatibility, Complexity, Trialability, and observability influence
LMS adoption and therefore its diffusion as shown in Figure 1 below.

2.2 The linkages between Diffusion of Innovations theory and Variables

Fig 1. Conceptual Model

A relative advantage is the extent to which people believe the new, innovative solution is superior to the old, traditional
one. This phrase refers to the extent to which students believe that using an e-learning system can improve their academic
achievement in the current study (14). The finding that intention to use the LMS is significantly influenced by perceived relative
advantages has been reported by previous researchers (15). This implies that students are more likely to have a stronger intention
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to use an LMS if they perceive it to have a high relative advantage over alternatives. Based on the above reasons, the researchers
hypothesized that

Hypothesis 1: Relative Advantage positively influences a student’s intention to use LMS.
Perceived compatibility is the degree to which learners perceive an innovation to be compatible with their standards, prior

experiences, and the preferences of potential adopters (14). This phrase is used in this study to describe how the learners see the
advantages of using the LMS. Perceived compatibility has frequently been employed in previous information system adoption
studies as a behavioral intention to use indication for students (15). According to this study, students can be persuaded to use an
LMS because it could improve their online learning opportunities. Therefore, we hypothesize that:

Hypothesis 2: Compatibility positively influences a student’s intention to use LMS.
Complexity is defined as the degree to which end users find it difficult to comprehend innovations and their simplicity of

use. Based on this description, the phrases in the current study are used to describe how much difficulty a learner perceives as
having an impact on his or her ability to learn. According to this survey, university students will probably view an LMS as an
easy-to-use and practical solution for their learning requirements. Therefore, their decision to embrace LMS will be influenced
by ease of use. Previous studies have shown that end users are less likely to use an LMS if they believe it to be complicated (15).
We hypothesize that:

Hypothesis 3: Complexity negatively influences a student’s intention to use LMS.
Trialability is the degree to which people believe they must first try out an innovation before deciding whether or not to

accept it. People who are considering adopting the trailable innovation tend to perceive it as having less uncertainty, and they
also tend to gain from the experience. In the context of the current study, this idea refers to how a student perceives the impact of
using an e-learning system on their ability to learn. According to this study, students aremore likely to opt to adopt a technology
if they see their peers using and showing interest in the LMS. Previous studies have shown that end users are more likely to use
an LMS if they know it works (15). As a result, we conclude that:

Hypothesis 4: Trialability positively influences a student’s intention to use LMS.
Observability: According to the definition, observability refers to the degree to which ”the outcome of the innovation is

noticeable by others.” It is thought that an adopter’s friends and neighbours routinely ask him or her for input. Visibility is
thought to encourage peer debate on novel concepts. Previous studies show that observability positively influences intention (15).
According to this study, students are more likely to decide to adopt a technology if they see their peers using it and showing
interest in it. As a result, we surmise that:

Hypothesis 5: Observability positively influences a student’s intention to use LMS.

2.3 Research Design and Method

We created and distributed an open-ended survey using Google Forms. Subjects were students of the University of Professional
Studies, Accra, who were well-versed in the institution’s learning management system (LMS). The proposed model was tested
using data from 486 respondents. The valid respondents were 59.5% male and 40.5% female. Five latent independent factors
in this study all point to one latent dependent variable. According to the 10-times rule, a minimum sample size of 50 should
be used for PLS-SEM. For either (a) the number of indicators in the largest latent element block or (b) the greatest number
of incoming causal arrows for each latent variable in the model, there should be at least 10 examples per measured variable,
according to Hair et al. (2016), cited by (16). The sample of the population was chosen using a simple random sampling method.
Thismethod was chosen for this study because it gives everymember of the population an exact equal chance of getting chosen.

2.4 Data Collection

Four hundred and eighty-six valid responses were submitted to the online survey. According to the demographic information,
there weremoremen (59.5%) thanwomen (40.5%) among the respondents, whoweremainly in their twenties.The respondents
from 15-19 years were 10.7%, 20-29 years were 52.7%, 30-39 years 34.2%, and 40-49 years were 2.7%. Respondents’ educational
level were as follows, level 100 were 8%, level 200 were 43.8%, level 300 were 19.8% and Level 400 were 28.4%.

The instrument of measurement of the study adopts the instrument of measurement from (17,18). The dependent variables
are Observability, Trialability, Complexity, Compatibility, and Relative Advantage.

The questionnaire was divided into two sections and had a total of 26 questions and a Likert scale of four responses: strongly
agree, agree, disagree, and strongly disagree. The first section was demographic data, which had four questions. Section two
comprises relative advantage compatibility, complexity, trialability, observability, and security. Perceived relative advantage
had 4 questions; compatibility had 4 questions; complexity had 4 questions; trialability had 4 questions; observability had 3
questions; and the behavioral intention had 4 questions.
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Table 1. Summary of the Characteristics of Respondents
Attribute Category Frequency Percentage (%)

Male 289 59.5
Gender Female 197 40.5
Age (in years) 15-19 52 10.7

20-29 255 52.7
30-39 166 34.2
40-49 13 2.7

Educational Level 100 39 8
200 213 43.8
300 96 19.8
400 138 28.4

2.5 Data Analysis

SmartPLS software was used to analyze the data.With themeasurementmodel, Construct Reliability and validity, Discriminant
validity using Fornell–Larcker Criterion, and Heterotrait-monotrait ratio (HTMT) were measured. The Structural Model, Path
coefficients and their significance, and the results of R2.

3 Results and Discussion

3.1 Measurement Model

Reliability is defined by the web survey as the consistency of research results. That is the probability of producing the same
results after repeated measurements. To ensure reliability in this research, the instruments were tested and retested. The scale
of measurements of the data collection instrument was given to a sample of respondents to test their suitability. To ensure good
reliability for the study, the test-retest was done in a short period of time.

This study includes reflecting metrics in its analysis of the measuring methodology. We started by examining the indicator
loadings. When the loadings are larger than 0.50, the construct is responsible for more than half of the variation in the
indicator (19). The constructions’ internal consistency and dependability were examined. For the composite reliability criteria,
greater numbers represent better degrees of dependability. ”Acceptable to good” reliability ratings range from 0.70 to 0.95 (20).
Cronbach’s alpha, which assumes the same criterion, is used to quantify internal consistency and dependability. (21) consider
reliability ratings of 0.70–.95 reasonable. Convergent validity, which explains how a construct converges with the variance of
the items, is also calculated. Convergent validity is measured using the items’ average variance extracted (AVE) related to a
particular construct. To be acceptable, the AVE must be 0.500 or higher (22) and it must account for (more than) 50% of the
variation in its components on average. According to Table 2, all constructs had Cronbach alpha and composite reliability values
higher than the permitted limit of 0.7.

Discriminant validity (23) is the final level that reveals how empirically distinct a notion is from others. The heterotrait–
monotrait ratio of correlations is used to test discriminant validity in PLS-SEM. The heterotrait–monotrait (HTMT) ratio
criterion, which surpasses the Fornell–Larcker criterion and cross-loading evaluations in PLS-SEM, is a novel condition for
measuring discriminant validity (20). Tables 2 and 3 show the discriminant validity and HTMT measurement of the model’s
outcomes; all computations were reported to match the examination’s standards.

3.1.1 Construct Reliability and Validity

Table 2. Construct Reliability and validity
Items Constructs Loadings CA CR AVE
BI1 I want all courses to be offered via the LMS 0.813 0.916 0.941 0.799
BI2 I will use the LMS if it is available 0.911
BI3 I will accept using LMS in the future 0.924
BI4 It is easy using LMS for teaching and learning 0.922
REA1 LMS enables me to accomplish tasks more quickly. 0.773 0.848 0.898 0.688

Continued on next page
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Table 2 continued
REA2 LMS improves the quality of learning I do 0.900
REA3 LMS makes it easier to do my assignment 0.800
REA4 The disadvantages of LMS far outweighs the advan-

tages.
0.839

COMP1 LMS is compatible with all aspects of my study life. 0.873 0.902 0.933 0.779
COMP2 LMS is completely compatible with my current

situation.
0.695

COMP3 I think that LMS fits well with the way I like to study. 0.968
COMP4 LMS fits into my study style. 0.967
COMPX1 I believe that LMS is cumbersome to use. 0.866 0.928 0.949 0.822
COMPX2 It is easier for me to remember how to perform

assignments using LMS.
0.928

COMPX3 LMS requires a lot of mental effort. 0.912
COMPX4 LMS is often frustrating 0.919
TRIA1 I have had a great deal of opportunity to try various

LMS system applications.
0.871 0.925 0.946 0.815

TRIA2 I know where I can go to satisfactorily try out various
LMS Systems

0.915

TRIA3 LMS systems were available to adequately test-run
various applications.

0.911

TRIA4 Before deciding whether to use any LMS applications,
I was able to properly try them out

0.914

OBSER1 I have seen what others do studying with LMS
Systems.

0.891 0.805 0.883 0.717

OBSER2 In my Institution, one can perceive students’ access to
LMS Systems

0.711

OBSER3 LMS tools and systems are not very visible in my
Institution.

0.923

3.1.2 Discriminant validity using Fornell–Larcker Criterion

Table 3.Discriminant validity using Fornell–Larcker Criterion
Behavioral Inten-
tion to Adoption of
LMS

Compatibility Complexity Observability Relative
Advantage

Trialability

Behavioral Intention to Adop-
tion of LMS

0.894

Compatibility 0.222 0.883
Complexity 0.631 0.05 0.906
Observability 0.193 0.969 0.073 0.847
Relative Advantage 0.574 0.116 0.832 0.147 0.829
Trialability 0.62 0.049 0.995 0.072 0.825 0.903

3.1.3 Heterotrait-monotrait ratio (HTMT)

Table 4.Heterotrait-monotrait ratio (HTMT)
Behavioral Intention to
Adoption of LMS

Compatibility Complexity Observability Relative
Advantage

Trialability

Behavioural intention
to Adoption of LMS
Compatibility 0.229
Complexity 0.665 0.081
Observability 0.204 1.138 0.093

Continued on next page
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Table 4 continued
Relative Advantage 0.624 0.147 0.929 0.182
Trialability 0.652 0.095 1.074 0.095 0.92

3.2 Structural Model

Table 5 displays the findings from the structural model used to test our suggested hypotheses. All hypotheses were accepted at
a 5% significance level. All the accepted hypotheses had a significant positive effect and were confirmed by the literature. To
evaluate the structural model, researchers (24) advocate looking at R2 and model fit (See Table 6 ).

The model validity is mainly determined by looking at the structural paths and R2 values because PLS does not produce
an overall goodness-of-fit indicator (as with LISREL). The SRMR is the only approximate model fit requirement for evaluating
PLS modelling, according to (17), which is consistent with previous studies. The concept of model fit, as employed in CB-SEM
research, applies to PLS-SEM applications. The concept of model fit is essential in CB-SEM, whereas it is less critical in PLS-
SEM. SRMR = 0.091 indicates that our model fit is not significant. (18) warn against focusing on it because the primary goal of
the PLS approach is to forecast indicators using component expansion.

3.2.1 Path Coefficients and their significance

Table 5. Path coefficients and their significance
Hypo-theses Path Coefficient B t p-values Results
H1 Relative Advantage -> Behavioral Intention to

Adoption of LMS
0.140 2.946 0.003 supported

H2 Compatibility -> Behavioral Intention to Adop-
tion of LMS

0.801 4.230 0.000 supported

H3 Complexity -> Behavioral Intention to Adoption
of LMS

1.147 6.144 0.000 supported

H4 Trialability -> Behavioral Intention to Adoption
of LMS

-0.629 3.58 0.000 supported

H5 Observability -> Behavioral Intention to Adop-
tion of LMS

-0.641 3.573 0.000 supported

3.2.2 The results of R2

Table 6.The results of R2

R Square
Behavioral Intention to Adoption of LMS 0.468

From the findings, Relative advantage has a strong impact on behavioral intention to adopt LMS (p = 0.003). Therefore, H1
is supported. Compatibility has a positive impact on behavioral intention to adopt LMS (p = 0.000). H2 is also supported. The
p-value for complexity is 0.000; therefore, hypothesis H3 is also supported. Trialability has a p-value of 0.000, indicating that it
has a strong impact on the adoption of LMS. H5 is also supported with a p-value of 0.000.

Figure 2 shows the estimate of the path coefficients of our model using SmartPLS following structural equation modelling.
All the hypotheses are significant at the 0.05 level.

The study’s primary goal was to investigate the elements that influence how university students use LMSs as learning
platforms. The correlations between five parameters and students’ intentions to use LMS platforms were examined based on
the model that was suggested. Overall, the findings supported both the research model and the hypotheses. The findings of this
study provide an understanding of the Innovation Diffusion Theory (IDT). The results showed that elements such as relative
advantage, complexity, observability, triability, and compatibility have a stronger impact on students’ intentions to utilise the
LMS. This implies that our findings have the potential to improve students’ university academic achievement. The findings also
show that students may consider the LMS platforms useful if they can accommodate their learning needs. Hence, appropriate
policies and strategies should be put in place to ensure that students find the LMS less complex, well-suited to their learning
needs, and advantageous.
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Fig 2. PLS results for structural model

Students may consider the LMS platforms’ strategies advantageous and compatible if they can customize them to their
specific learning needs. Students, on the other hand, can viewLMSplans asmore advantageous if they believe the LMSplatforms
to be superior to other traditional teaching methods. The findings suggest relative advantage and compatibility have positive
and significant effects on the student’s intention to use the LMS. This implies that the students of the University of Professional
Studies, Accra, are already familiar with the LMS, which has a substantial bearing on their intentions to utilise it. The university
should put in place innovative policies and strategies to lock in the students to the LMS.

3.3 Implications

The implications of our findings include (a) that students’ performance in higher education can be improved by using the LMS
for learning. Additionally, lecturers and supervisors should be responsible for assisting students in this regard by responding to
their inquiries and effectively imparting knowledge. A faculty member’s contribution in this way can help students study more
effectively and strengthen their research abilities, and (b) technology and resources such as Smartphones, iPhones, tablets,
laptops, the internet, and so on are critical factors to consider in the context of behavioral intention to use the LMS. This means
that students shouldmake use of the abundance of technology resources available to them because it can improve their learning
performance.

3.4 Limitations

Despite being a significant study in the field of online learning, it has numerous shortcomings. One of the research’s drawbacks
is that only one university was used in the study, whichmakes it difficult to generalize the findings to other contexts in academic
institutions. Another restriction is related to the type of data. The current study, in particular, did not look at qualitative data.
Therefore, it is strongly advised that additional research be done in culturally diverse settings while taking these constraints into
account.

4 Conclusion
This study’s objectivewas to contribute to the small but growing body of research on the variables affecting the use of the LMS for
blended or remote teaching and learning in higher education. The study focused on university students who had used the LMS
for at least one academic year at UPSA. The findings show the diffusion of innovation theory can explain technology adoption.
This theory has proven to be an adequate theoretical framework. It complemented the corpus of knowledge in this publication
and was pertinent to the study’s conclusions. The inclusion of its features increased student uptake, according to the diffusion
of innovation theory. The most important factors influencing the adoption of LMS were Relative Advantage, Compatibility,
Complexity, Trialability, and observability. These factors can all be used to forecast the students’ adoption rate of innovation. As
indicated in the opening of this work, we set out to investigate five concerns. It was discovered that LMS adoption by distance
learning students is significantly influenced by Relative Advantage, Compatibility, Complexity, Trialability, and observability.
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The characteristics of innovations also indicated a positive impact on the diffusion of innovations. Relative advantage had a
positive impact (relative advantage -> behavioral intention to adopt LMS, t = 2.946, p = 0.003). Compatibility also had a positive
impact (Compatibility -> behavioral intention to adopt LMS, t = 4.23, p = 0.000). Complexity, Trialability, and observability
also had a positive impact on t and p-values, respectively (t = 6.144, p-value = 0.000, t = 3.58, p-value = 0.000, and t = 3.573,
p-value = 0.000). The study recommends that the research be repeated at two or more universities in Ghana.
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