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Abstract—Learning Management Systems (LMS) have become central to
the teaching and learning in Higher Education Institutions (HEIs). Despite sev-
eral benefits identified in literature, the utilisation of LMS, especially in African
countries’ context, has remained low. The aim of this paper was to examine the
effects of pre-identified factors on adoption of Blackboard LMS by lecturers at
a selected HEI in South Africa, guided by an extended General Extended Tech-
nology Acceptance Model for E-Learning (GETAMEL). The study considered
responses from lecturers who utilise the Blackboard LMS. A cross sectional
electronic survey was carried out to obtain data from 101 lecturers, who were
conveniently sampled to express their perceptions on the LMS. Structural equa-
tion modelling, utilising SmartPLS3, was used to analyse the collected data.
The results confirmed that behavioural intention (BI) influenced actual use
whilst Bl in turn, was influenced by perceived usefulness (PU) and subjective
norm (SN). Attitude was influenced by PU but had no significant effect on BI.
The external factors that influenced perceived ease of use (PEOU) included
perceived enjoyment (ENJOY), system self-efficacy (SE), and system anxiety
(ANX) whilst PU was influenced by job relevance (JR) and PEOU. University
management at the HEI under study should consider the determinants of SE,
ENJOY and ANX if they are to improve adoption and utilisation of Blackboard
by lecturers. The study findings imply that a LMS that is adopted and used, is
one that is considered useful, otherwise users will be reluctant to use it. The
findings can assist HEIs in preparing their lecturers before adopting e-learning
systems, such as training and technical support, thus, enhancing LMS adoption
and utilisation. This study contributes to the body of knowledge on factors in-
fluencing LMS adoption and use. In addition, it establishes the applicability of
GETAMEL in a South African university context.
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board, higher education institution
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1 Introduction

Information and Communication Technology (ICT) has become an integral part of
human activity in social, economic, industrial enterprises and education. In education,
ICT significantly affects learning experiences of university students [1]. With the
majority of university students being ‘digital natives’, the use of technology has
become one of the key solutions to learning and teaching challenges [2], [3]. The
popularity of technology in teaching and learning is witnessed even at pre-primary
schools for teaching young children [4]. One key ICT frequently used in education is
a Learning Management System (LMS). Implementation of LMS to enhance flexibil-
ity in teaching and learning in Higher Education Institutions (HEI) has become part of
the strategic plan [5] and as such, considerable investments in such systems has been
made. Researchers have supported the use of LMS and reported some benefits as well
as challenges associated with its utilisation [6]-[8].

Despite the well documented benefits of ICT usage in education, there is low utili-
sation in teaching and learning and numerous factors have been identified as reasons
behind the low utilisation [9], [10]. Among the factors cited for reluctance in adopting
e-learning systems include inappropriate deployment of relevant ICT equipment,
inadequate training at all levels and absence of basic conditions for the development
of educational content [11].

Whilst a number of studies were carried out on e-learning in HEIs around the
world, very few were carried out in South Africa and Sub Saharan Africa. Most stud-
ies available are carried out in Asian countries [12], [13]. In a meta-analysis of studies
on factors affecting perceived usefulness and perceived ease of use of e-learning tech-
nologies, Baki, Birgoren and Aktepe [12] found only 6 studies from Sub Saharan
Africa. A search of EBSCO Discovery Service by Grani¢ and Maranguni¢ [13] result-
ed in only one empirical, peer reviewed journal article that primarily used Technology
Acceptance Model (TAM) and its different versions on education in South Africa.

Another limitation of the available studies in literature is the primary focus on e-
learning adoption by university students. Very few studies considered lecturers or any
other group of people [14], leading to a suggestion by Grani¢ and Maranguni¢ [13] to
include academic staff in future studies, who form an integral part to the learning
process. There is very little research in South Africa that focuses on the LMS adop-
tion by lecturers at HEIS.

South African higher education system is characterised by two sets of institutions;
historically advantaged institutions (HAIs) and historically disadvantaged institutions
(HDIs) [15]. Most HDIs are in a state of under-development and financial distress
compared to HAIs. The under-development has prevented HDIs from successfully
fulfilling their missions and establishing themselves as vibrant academic enterprises
[16]. On the contrary, HAIs benefitted from favourable policies and resource alloca-
tion that gave them an edge in productivity and competitiveness [17]. The selected
HEI is an HDI, which adopted the Blackboard LMS in 2009 academic year. There is
evidence, based on the statistics of LMS usage, that the LMS has not yet fully been
utilised as the institution intended. Despite paying for substantial annual licence fees,
the adoption and utilisation of Blackboard by lecturers and students is still low. Ac-
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cording to the 2019 LMS access logs, as shown in Table 1, 32 716 students were
enrolled in the 2018 academic year yet only 5 970 active students and slightly over
1100 instructors and leader users accessed the system.

It is against this backdrop that a survey on antecedents for adoption of Blackboard
LMS by lecturers, guided by a model, was conducted. The paper utilised the General
Extended Technology Acceptance Model for e-Learning (GETAMEL) as the primary
framework. In addition to GETAMEL, job relevance identified in TAM2 and system
accessibility and technical support identified in TAM3, were used. The paper
addressed the following research question: What are the factors that influence the
adoption and use of Blackboard LMS by lecturers at the selected HEI in South Afri-
ca? The primary objective of the paper was to analyse the factors that affect LMS
adoption by lecturers guided by GETAMEL. The secondary objectives were to:

e Examine factors that influence lecturers perceived ease of use and perceived use-
fulness of the LMS.

e Examine the factors that influence attitude towards use, behavioural intention to
use LMS and LMS actual use.

1.1  Selected HEI background

The selected HEI is located in one of South Africa’s most rural provinces. The
institution was a product of a merger of three institutions in 2005. The merged institu-
tion has four campuses, located in four geographically dispersed areas where a num-
ber of similar qualifications are offered. In 2009, the institution adopted the Black-
board LMS to enable e-learning. Unfortunately, the adoption of the LMS was poor.
Muuro, Wagacha, Oboko and Kihoro [18] claim that there exists a lack of awareness
in universities prior to the introduction of LMSs. Their study found that little prepara-
tory work is done to create awareness to instructors who carry out lectures using the
LMS. This lead to underutilisation of the LMSs. According to Coleman and Mtshazi
[19], some universities strictly require their lecturers to actively engage in research
work, taking no consideration of the time required to learn use of the LMSs. Some
lecturers become frustrated when they are also expected to learn use of LMS in addi-
tion to research work, activities they find time consuming. In 2014, as shown in Table
1, the usage of LMS at the selected HEI was basically zero as shown by the number of
active courses which was zero. Table 1 shows that the highest usage of LMS over the
period was 9 010 views per day. This was against an enrolment count of 32 319 im-
plying an overall utilisation rate of less than 30%. The number of instructors utilising
the system is also low if the total number of employees, both academic and support, is
to be considered. The evidence in Table 1 demonstrates the need to discover reasons
behind low utilisation, which may in turn, improve adoption and usage of the LMS
within the institution.
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Table 1. LMS usage at the selected HEI between 2014 and 2018

2014 2015 2016 2017 2018
Number of active courses 0 191 985 632 1779
Number of active users 304 569 3369 1414 5970
Number of instructor/leader users 217 683 590 736 1122
Average page views per day 1958 3420 4432 7507 9010
Enrolment head count 24395 26353 28885 30814 32319

The rest of the paper is structured as follows: literature review, methodology used,
results, discussion and conclusion.

2 Literature Review

In relation to the purpose of the study, which is to examine the effects of external
factors identified in GETAMEL as well as job relevance, system accessibility and
technical support on adoption of a LMS at the selected HEI, this section reviews
literature related to the meaning of LMS, the challenges that HEIs in South Africa
encounter in utilising LMSs, LMS adoption models and factors influencing LMS
adoption. This discussion culminates with formulation of hypotheses.

A Learning Management System is an online program that serves as a learning and
communication platform for students [20]. Blackboard is one of the frequently
researched LMSs as evidenced by a basic search on Web of Science Collection, which
results in Blackboard as one of the commonly mentioned LMSs, alongside Moodle.
Blackboard is an online LMS designed to enhance teaching and learning efforts [21].
It has potential to motivate students’ participation, embrace multiple intelligences and
enhance students’ academic performance [22]. Despite the identified benefits of
LMSs in HEIs, BB utilisation among academic staff has been poor [9]. The challeng-
es facing HEIs in adopting e-learning platforms are diverse and complex [3], [10].
According to Bentley, Tinney and Chia (2005), as cited in [23], some challenges of e-
learning include language, educational culture, technical infrastructure, learning style,
reasoning patterns, and cultural and social context whilst [14], [24] identified varying
learner academic preparedness, large classes, language issues, inadequate curriculum
design, diverse background; and academic ability as reasons behind underutilisation.

2.1  Challenges faced in implementation of LMSs in South Africa’s HEIs

More than two decades after the transition from apartheid to democracy, South Af-
rica remains a very unequal society, based on race, class, gender and socio-economic
status [25]. This historical background, which is characterized by socio-economic
inequalities and extreme levels of poverty, makes implementation of LMS more diffi-
cult for some HEIs. In addition, insufficient technical support, low network capacity,
poor coordination and resistance to change pose challenges to e-learning adoption
[26].

To remain relevant and accommodate the growing demands of modernisation,
HEIs need to optimise the use of suitable digital technology, collaborate and share
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infrastructure, promote open educational resources (OER) and the sharing of materials
and resources and develop staff capacity in the use of ICT [27]. Challenges encoun-
tered by HEIs differ from one institution to the other, but the commonly cited in
literature, as highlighted by [17], [23], [25] include:

Low motivation to adopt new technology;

Lack of technical support from the institutions;

Poor ICT support infrastructure affecting internet access and networking in HEI,
Lack of time by the instructors to guide the students on how to use LMSs;

Heavy workloads;

Underutilisation of available functionalities;

Lack of business continuity plans to address pandemics such as COVID-19 by
HEIs.

The study is based on one selected HDI in South Africa. The identified problem is
that HDIs as well as other educational organisations in South Africa, are still in the
early stages of trying to motivate lecturers and students to accept, adopt and use e-
learning platforms.

2.2  LMS adoption models

Although technology improves efficiency of teaching and learning in HEIs, the
success of LMSs is greatly reliant on the acceptance of stakeholders to adopt technol-
ogy in the education curricular. Lucas [28] reports that one of the biggest threats to
the adoption of new technology is resistance of university faculty who feel that sys-
tems which have been in place for a long time in institutions should be preserved.

Most of the factors affecting adoption and use of technology are established
through the technology acceptance models. A number of theories have been estab-
lished, with Technology Acceptance Model (TAM) being the most frequently used
theory. TAM, established by Davies in 1986, argues that perceived usefulness of
technology (PU) and perceived ease of use of technology (PEOU) affect the attitude
towards use (ATT) which influences behavioural intention to use the technology (BI).
Bl is considered to be the ultimate driver of technology use (USE). In addition to
ATT, PU is also claimed to influence BI. The PU and PEOU that influence ATT and
Bl are in turn, influenced by other external factors [29]. The common external factors
that influence PEOU and PU were established by Abdullah and Ward [30] through
GETAMEL.

2.3 Theoretical research basis (GETAMEL)

GETAMEL has its theoretical background in TAM. It was established to include
common external factors that influenced PEOU and PU. The external factors that
were confirmed to have an impact on PEOU included subjective norm (SN), experi-
ence (EXP), self-efficacy (SE), enjoyment (ENJOY) and anxiety (ANX) whilst PU
was affected by SN, EXP, ENJOY and SE [30]. The definitions of the identified ex-
ternal factors are provided in Table 2.
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Table 2. Definitions of external factors in GETAMEL

Factor Definition

It is the user’s perception of the social influence to utilise ICT based on culture and
norms [31].

Refers to the comfort level attained in using computer programs and other applica-
tions that are associated with computers [32].

It is the user’s perceived competence to utilise obtained skills to engage ICT systems
successfully [31].

Refers to the extent to which the utilisation of ICT is regarded to be enjoyable in its
own right [31].

Anxiety It is the state of uneasiness related to use of ICT [31].

Subjective norm

Experience

Self-efficacy

Perceived enjoyment

GETAMEL is graphically presented in Figure 1.

Experience
(xP)
B=0.169
—— p=0.221
ubjective _
Norms (SN) p=0301
p=0.195 Perceived S
Usefulness -
Enjoyment pr0452 Intention to Actual Use
(ENJOY) £=0.341 Use
=. Ease of Use
Computer F=-0.193
Anxiety (cA) p=0.174 TAM
p=0.352
Self-
efficacy (SE)
L —|

External factors
Fig. 1. GETAMEL (Abdullah and Ward, 2016)

GETAMEL has been successfully used in several studies since its inception [31].
The credibility of external variables established in GETAMEL was validated in meta-
analysis studies such as by [12] and empirical studies by [33]-[36].

2.4  Extensions to GETAMEL

For the current study, GETAMEL was extended with some external factors con-
firmed in TAM2 and TAM3 to be significant drivers of technology acceptance [37],
[38]. These factors included job relevance from TAM2, system accessibility and tech-
nical support from TAM3. Job relevance, which is equated to system compatibility in
other studies, was considered to have a direct effect on PU. It is defined as the users’
perception on how the system is applicable to their job [37]. Job relevance represents
the degree to which a user perceives technology as being consistent with the existing
values, needs, and experiences of potential users [39].

TAM3 added facilitating conditions, referred to as perceptions of external control,
to the list of external factors that influence PEOU. Facilitating conditions are related
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to the control beliefs of users that organisational resources and support structure are
available to enable use of a system [40]. Considering the resource limitations of HDIs
in South Africa, it was deemed necessary to include this group of factors to the study.
The facilitating conditions considered included BB accessibility (ACC) and institu-
tional technical support (TS). Accessibility refer to the degree to which a user per-
ceives that opportunity and access to a system are present [31]. Technical support
refers to the provision of information and understanding about a technology to the
user. This support can be provided through helpdesk, online or departments of ICT
[41].

2.5  Antecedents of LMS adoption and usage

Antecedents of PEOU and PU: Several studies that conducted to establish factors
that affect PEOU and PU. A study by Abdullah and Ward [30], which resulted in
GETAMEL, is one such study which found SN, EXP, SE, ENJOY and ANX to affect
PEOU whilst SN, EXP, SE, ENJOY and PEOU where drivers for PU. All these
factors exerted a positive influence on PEOU and PU except for ANX which had a
significant negative influence. These factors were tested in several empirical studies
which validated the findings. These include PEOU being positively influenced by
subjective norm [34], [42], experience [35], [43], self-efficacy [44], [45], perceived
enjoyment [34], [45] whilst being negatively influenced by anxiety [42], [46]. Per-
ceived usefulness was positively influenced by subjective norm [47], [48], experience
[33], [35], self-efficacy [9], [35], enjoyment [34], [44] and perceived ease of use [42],
[48].

In addition to factors established in GETAMEL, job relevance positively influ-
ences PU [49], [50] whilst system accessibility [36] and technical support have signif-
icant effects on the perceived ease of use of LMS [41], [51], [52].

This led to the following hypotheses related to external factors affecting PEOU and
PU being formulated:

H1: SN has a positive influence on PEOU

H2: EXP has a positive influence on PEOU

H3: SE has a positive influence on PEOU

H4: ENJOY has a positive influence on PEOU

H5: ANX has a negative influence on PEOU

H6: ACC has a positive influence on PEOU

H7: TS has a positive influence on PEOU

H8: SN has a positive influence on PU

H9: EXP has a positive influence on PU

H10: SE has a positive influence on PU

H11: ENJOY has a positive influence on PU

H12: PEOU has a positive influence on PU

H13: JR has a positive influence on PU

Antecedents of Attitude: Both GETAMEL and the original TAM collude that
ATT is influenced by perceived usefulness and perceived ease of use of technology.
Most empirical studies also found these two factors to have a significant effect on
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attitude towards use of technology. PU [36], [53] and PEOU [34], [35] were found to
strongly influence ATT. The following hypotheses were suggested as a result.

H14: PEOU has a positive influence on ATT

H15: PU has a positive influence on ATT

Antecedents of Behavioural Intention: The original TAM model and GETAMEL
agree on PU and ATT as variables that influence behavioural intention to use technol-
ogy. Whilst maintaining the significance of PU on BI, a number of technology ac-
ceptance theories such as Acceptance and Satisfaction Model for E-learning [12],
Unified Theory of Acceptance and Use of Technology (UTAUT) [40], TAM2 [37]
and TAM3 [38] considered attitude not to affect acceptance of technology. Some
meta-analysis and empirical studies, however, argue that attitude directly influence
behavioural intention to use technology. Dwivedi et al. [54] in a meta-analysis and
structural equation modelling study found attitude to have a central role in acceptance
and use of technological innovations. Attitude was found to have a direct effect on
behavioural intention and use behaviour, implying that it partially mediated the effects
of PEOU and PU [54]. In addition to PU and ATT influencing BI, SN [37], [38], [40]
and PEOU [12], [37], [38], [40] are also considered to have an influence on Bl to use
technology.

Several empirical studies confirmed the positive influence of the identified varia-
bles on BI. These include [36], [55] on PU, [34], [50] on ATT, [56], [57] on SN and
[46], [58] on PEOU. Based on the discussion above, the following hypotheses were
suggested:

H16: PEOU has a positive influence on Bl

H17: PU has a positive influence on Bl

H18: SN has a positive influence on Bl

H19: ATT has a positive influence on Bl

Antecedents of Use Behaviour: Most empirical studies, just like most models of
technology acceptance, find Bl to be the most influential driver of technology use.
People who intend to use technology end up using it [55], [58]. The following hy-
pothesis was therefore formulated:

H20: Bl has a positive influence on USE

The relationships between the different variables identified for the study (concep-
tual framework) are summarised in Figure 2. The solid arrows portray the
GETAMEL, whilst the dotted arrows depict the extensions to the model.
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Fig. 2. Conceptual Framework

3 Methodological Approach

3.1  Population and sampling

The target population for the study is the HEI lecturers utilising LMS in their
teaching at the selected institution. The targeted institution, according to its website,
has over 1800 academic employees. However, not all academic staff members make
use of the LMS in carrying out their teaching responsibilities. The study targeted
lecturers who were using the LMS. A convenience sampling method was used to
select respondents.

3.2  Data collection instrument

A survey was used to obtain data, utilising a self-administered questionnaire. The
questionnaire was developed with guidance from the extended GETAMEL. It had 5
sections with items representing dependent variables such as perceived ease of use,
perceived usefulness, attitude to use, behavioural intention to use technology, actual
use and independent variables that included subject norm, system experience, self-
efficacy, system enjoyment, system anxiety, job relevance, system accessibility and
technical assistance. The first section described the demographics of the respondents
whilst the section 2 solicited LMS usage information, with two items. Section 3
included 29 items representing system enjoyment, job relevance, perceived ease of
use, perceived usefulness, attitude towards LMS use and behavioural intention to use
the LMS. Section 4 had 12 items covering self-efficacy, system anxiety and system
experience whilst section 5 comprised 12 items covering subjective norm, system
accessibility and technical support. Items from sections 3 to 5 were answered by using
a five-point Likert scale where 1 indicated strongly disagree and 5 represented strong-
ly agree. To improve reliability and validity of the research instrument, questions
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from prior studies such as [59], [60] were adapted. In addition, reliability was ensured
by pretesting the questionnaire to 15 academic staff members.

3.3 Data collection

A hyperlink to the questionnaire was shared with lecturers via academic depart-
mental WhatsApp Group platforms in the first two weeks May of 2020. Participation
in the study was voluntary and participants remained anonymous. During the survey,
ethical considerations were observed, and respondents were notified that the study
was not related to any contracts they had with the institution. A total of 116 responses
were received, but 15 were received from a pre-test, and thus were not used for final
data analysis, leaving 101 responses being used for data analysis. The composition of
the respondents who participated in the survey and used for analysis is presented in
Table 3.

Table 3. Composition of respondents

Age Female Male Prefer not to say Total
30 years or less 1 6 7
Between 30 and 40 years 15 27 42
Between 40 and 50 years 14 13 27
Between 50 and 60 years 8 6 14
60 years or above 1 8 9
Not indicated 2 2
Total 39 60 2 101

Of the 101 respondents, 60 were male lecturers whilst the remaining 39 were fe-
male. Two respondents neither indicated their gender nor the age. The modal age
class was 30 to 40 years whilst almost half of the respondents were below the age of
40. Most of the respondents were aged between 30 and 50 years, which comprised
about 70% of respondents who indicated their age.

3.4  Data analysis

The data, which was collected using google forms, was presented in MS Excel and
analysed by structural equation modelling (SEM) utilising SmartPLS data analysis
software [61]. SEM is the often used type of data analysis method used in the tech-
nology acceptance studies [13]. SEM was used to establish the relationships between
variables as well as checking the statistical significance of the relationships. SEM is
an analytical tool that estimates coefficients in a set of linear relationships in which
the functional relationships are described by parameter estimates that show the magni-
tude, as well as the direction of effect the independent variables have on the depend-
ent variable. It allows the researcher to explicitly accommodate measurement errors
and incorporate abstract and unobservable constructs [62].
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4 Results

4.1  Measurement model

Before testing the hypothesised relationships with SEM, the measurement model
was tested for reliability and validity. Internal consistency reliability of the constructs
was established by Cronbach’s Alpha and composite reliability. Convergent validity
was established by the factor and cross loadings and average variance extracted
(AVE). As a rule of thumb, values above 0.6 for Cronbach’s Alpha [63], 0.7 for com-
posite reliability, 0.5 for AVE [61], and 0.5 for factor loadings [64] indicate a reliable
and valid model. The Cronbach’s Alpha values, composite reliability and AVE are
presented in Table 4.

Table 4. Construct reliability and validity

Cronbach’s Alpha Composite Reliability Average Variance Extracted (AVE)
ACC 0.514 0.764 0.633
ANX 0.881 0.927 0.809
ATT 0.923 0.951 0.866
Bl 0.951 0.969 0.912
ENJOY 0.912 0.945 0.851
EXP 0.644 0.849 0.737
JR 0.891 0.932 0.821
PEOU 0.921 0.940 0.759
PU 0.895 0.922 0.704
SE 0.937 0.960 0.888
SN 0.775 0.869 0.690
TS 0.938 0.970 0.942
USE 0.701 0.860 0.755

Whilst all study constructs met the minimum Cronbach’s Alpha value of 0.6, sys-
tem accessibility had a value of less than 0.6. Taber [65] recommended that constructs
with low Cronbach’s Alpha values be tested against other measures as Cronbach’s
alpha looks at similarity within questions and is dependent on the number of items.
Because the composite reliability was above the recommended 0.7 value, the con-
struct was considered for Confirmatory Factor Analysis (CFA). All other constructs
satisfied the minimum requirements for internal consistency reliability by having
Cronbach’s Alpha above 0.6 and composite reliability above 0.7.

AVE values were above 0.5 for all constructs, which confirm convergent validity.
To further prove convergent validity, the factor loadings for all items used for analysis
for each construct were above the generally agreed 0.5 minimum.

The afore-discussed quality measurements show evidence of the adequacy of the
constructs’ measures. The hypothesised model was therefore, supported by the sam-
ple. The goodness of fit criteria for the model was not reported as it is not considered
to confirm appropriateness of methods in PLS-SEM analysis. PLS-SEM is confirmed
with reliability and validity metrics only [66]. After confirming the adequacy of the

70 http://www.i-jet.org



measurement model, the structural equation modelling was performed to evaluate the
relationships between latent variables.

4.2  Structural model

SmartPLS’s Bootstrapping Path analysis was used to test the model hypothesised
before. The results of the tests are presented in Table 5, including the conclusion on
whether the hypotheses were supported or not.

Table 5. Bootstrap results

Hypothesis Hypothesis Path coefficient (B) | T-Statistic | P-Value Result
1 SN -> PEOU 0.027 0.289 0.773  |Not supported
2 EXP -> PEOU 0.032 0.308 0.758  |Not supported
3 SE -> PEOU 0.444 4.489 0.000 |Supported
4 ENJOY -> PEOU 0.289 2.652 0.008  |Supported
5 ANX -> PEOU -0.161 2.578 0.010  (Supported
6 ACC -> PEOU 0.063 0.842 0.400 |Not supported
7 TS -> PEOU 0.121 1.770 0.077  |Not supported
8 SN -> PU 0.016 0.203 0.839  |Not supported
9 EXP -> PU 0.159 1.635 0.103  |Not supported
10 SE -> PU -0.010 0.115 0.909  |Not supported
11 ENJOY ->PU 0.080 0.591 0.555  |Not supported
12 PEOU -> PU 0.258 2.083 0.038  [Supported
13 JR -> PU 0.435 3.684 0.000 [Supported
14 PEOU -> ATT 0.126 1.110 0.268  |Not supported
15 PU->ATT 0.710 7.403 0.000 (Supported
16 PEOU -> BI 0.023 0.205 0.837  [Not supported
17 PU -> BI 0.382 2.705 0.007  |Supported
18 SN -> BI 0.295 4.229 0.000 |Supported
19 ATT -> BI 0.294 1.817 0.070  |Not supported
20 Bl -> USE 0.410 6.203 0.000 [Supported

The strength of relationships tested is shown by the path coefficients and p-value
[30]. The sign on the path coefficient indicates the type of relationship between varia-
bles which would either be positive or negative [61]. The t-statistic and p-values are
normally used to identify statistically significant relationships between latent varia-
bles. A statistically significant relationship between variables is indicated by a p-value
below 0.05 [61].

Results presented in Table 5 show that perceived ease of use for the sample was
positively influenced by system self-efficacy and system enjoyment and negatively
influenced by system anxiety whilst perceived usefulness was positively influenced
by job relevance and perceived ease of use. Only perceived usefulness had a signifi-
cant positive influence on attitude. Behavioural intention was positively influenced by
perceived usefulness and subjective norm and in turn, positively influenced use be-
haviour.
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5 Discussion of Findings

Whilst mixed results were found in comparison to the theories used for the paper,
the discussion will only focus on statistically significant relationships between varia-
bles. There will be no further discussion on statistically insignificant relationships.
SEM results show that PEOU was significantly influenced by system self-efficacy,
perceived enjoyment and system anxiety. Self-efficacy and enjoyment had positive
influence whilst anxiety had a negative influence as generally agreed in theory. The
strongest influence was exerted by self-efficacy (B = 0.444). This finding is
consistent with findings of several prior studies on effect of self-efficacy [44], [67],
perceived enjoyment [33], [68] and anxiety [49] on perceived ease of use.

From the conceptual framework, only job relevance and perceived ease of use were
found to have statistically significant influence on perceived usefulness, with job
relevance having the strongest effect (8 = 0.435). This implies that a system that fits
the job requirements and lecturers’ work style has higher chances of being perceived
as useful. If an LMS assists users in achieving their goal in a philosophy they believe
in, then it will be utilised. The findings on effect of PEOU and job relevance on PU
are corroborated by a number of studies [9], [42], [44], [47]-[50].

Perceived usefulness was found to have a statistically significant influence on atti-
tude to use LMS (8 = 0.710). The beta coefficient between PU and ATT (B =
0.710) implies a very strong influence exerted by perceived usefulness on attitude. Of
all the relationships hypothesised, PU and ATT had the strongest one, implying that
PU is the primary determinant of attitude towards use of Blackboard LMS. The influ-
ence of PU on ATT was confirmed by [36], [42], [48].

Of the variables hypothesised to influence BI, only PU (8 = 0.382) and SN (8 =
0.295) were found to have a statistically significant positive influence on BI. The beta
coefficients, however, show relatively weak relationships. The findings on influence
of PU and SN on Bl are in line with findings from several studies such as [57], [69],
[70].

As expected, a positive behavioural intention led to actual use of technology. The
results of proposed relationship in the study shows that Bl had a statistically signifi-
cant influence on actual use of Blackboard, a relationship that was relatively strong,
with a beta coefficient of 0.410. It can therefore be deduced that lecturers who intent
to use Blackboard are most likely to end up using it. This finding is in sync with most
technology acceptance models and is supported by findings from several empirical
studies [9], [34], [55]. Radovan and Kristl [69] claim that users who favour use of
LMS use it more frequently.

Although the findings of the study find support in several prior studies, there are
also many other studies which found contrasting results. The major contrasting out-
come is between the current study and factors affecting PU identified in GETAMEL.
None of the factors was found to have a significant effect. Possible reasons for such
discrepancies include the difference in the times when the studies were carried out,
the unit of study and the place where the study was carried out. There is a four-year
difference in the timing of studies and with the rate at which technology is changing,
factors such as experience, self-efficacy and anxiety may look different. Most of the
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studies that were included in the meta-analysis that resulted in GETAMEL obtained
data from university students. The characteristics of students and lecturers, due to age
and experience, may be different. Whilst lecturers may be experienced, they might not
enjoy technology as much as students, who are considered to be digital natives. Last-
ly, most studies that resulted in GETAMEL were carried out in the Asian countries
with very few in Africa. This argument is confirmed by [12], [13]. Generation of
contrasting results is, however, is not an uncommon feature. Several studies carried
out to assess technology acceptance resulted in contrasting findings, possibly due to
situational differences as argued by [34]. Situational differences could mean that dif-
ferences in beliefs may affect the perceptions of different people on technology adop-
tion.

Whilst a number of predicted relationships were not confirmed by the results,
the argument that perceived usefulness is key to adoption and use of technology was
supported. Of the extensions to GETAMEL, job relevance and subjective norm ap-
peared to add explanatory power to the model. Job relevance was, in fact, the only
external factor to influence PU, no other external factor established in GETAMEL
had a significant effect. Subjective norm had an impact on the behavioural intention to
use Blackboard.

6 Conclusion

The study determined the antecedents for LMS adoption and use. The findings
revealed that LMS use is influenced by behavioural intention which is in turn,
influenced by subjective norm and perceived usefulness. Perceived usefulness is in-
fluenced by job relevance and perceived ease of use whilst perceived usefulness is
influenced by self-efficacy, enjoyment and anxiety. In its efforts to improve adoption
and use of LMS, the selected HEI should consider actions that improve self-efficacy,
enjoyment and job relevance whilst reducing anxiety among lecturers. The results
show that GETAMEL may not be the best model to measure adoption and acceptance
of technology by lecturers, as shown by the number of external factors that were
found to be insignificant. A different model might need to be developed which
considers the characteristics of lecturers.

Although the study was conducted on a historically disadvantaged institution, situ-
ated in rural South Africa and faced with numerous infrastructural challenges, the
results were similar to several prior studies available. It does seem to show that the
factors affecting the technology adoption are generally common and somehow result
in related findings. The results could imply that, though HEISs are at different stages of
development, in general when it comes to technology adoption, there are similarities.
It can be concluded that the selected HElI community should understand that being an
HDI should not have a huge impact on the adoption and use of technology.

The study has important implications for administrators in universities, especially
those responsible for promoting learning experiences of students. These implications
affect teaching and learning policies, financial budget and online teaching and learn-
ing awareness strategies. The management of the selected HEI should focus on im-
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proving technical support which would improve self-efficacy and enjoyment and
reduce anxiety of lecturers towards LMS use. Prior to adoption of a LMS, HEIs
should consult lecturers and tailor-make the system for it to fit the context of the
lecturers. Aligning the LMS with the teaching requirements of lecturers will likely
improve the acceptance and use of the LMS. HEIs should also adjust and develop
LMS adoption models that bring about the cost benefit analysis led by management.
The selected HEI can also improve adoption of LMS by rewarding adopters and giv-
ing small incentives. Having LMS champions and brand ambassadors is also proposed
for each academic faculty. The location, status and level of development at the select-
ed HEI should not be a limiting factor to adoption and utilisation of an LMS.

In reading the paper, it is critical to note the following limitations: (1) the model
used was originally developed for acceptance of a new technology. The model, does
however, give possible antecedents to LMS use; (2) the study focussed on people who
are already users of LMS and their views may be completely different from those not
using the system; (3) users without a WhatsApp were excluded from partaking in the
survey thus, reducing the representativeness of the sample; (4) data was collected
during the Covid-19 pandemic, which may have influenced perceptions of respond-
ents, with the belief that teaching and learning may have to be moved completely
online; and (5) the data was collected at a time when the institution was on lockdown,
so only those with access to data/internet were able to participate.

Future studies should consider assessing the extent of Blackboard LMS use. Litera-
ture shows that most lecturers use LMSs as repositories and a communication tool. It
would also add value to investigate antecedents of system self-efficacy, system anxie-
ty and perceived enjoyment as these factors influence perceived ease of use which in
turn, influences perceived usefulness.
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