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Abstract. User satisfaction with most goods and services in the information
system (IS) has been well studied. However, there appears to be little research on
examinees' satisfaction with facilities and services provided at computer-based
test (CBT) centres, particularly when the centres are equipped and manned by
outsourced vendors. In Nigeria, the CBT centres are public and private
examination centres equipped to conduct the annual matriculation examination
computer-based test. The study aims to investigate and empirically test the role
of quality factors in predicting CBT satisfaction. The study also intends to test a
mediator to explore further how some quality factors influence the examinee's
satisfaction. The research framework is based on the updated information system
success model (ISSM) and is validated using a survey incorporating system
quality, service quality, question content, the cost-effectiveness of CBT services,
and CBT centre service satisfaction. A total of 455 surveys using structural
equation modelling were analysed.

Keywords: Computer-based test, E-assessment, E-exam, CBT satisfaction, E-
assessment quality factors.

1 Introduction

Learning and teaching have been transformed worldwide due to the development of
information systems (IS) and information and communication technologies (ICT).
Today's computer technologies and other multimedia aspects make it easier to teach
and learn in various settings. As a result of this trend, electronic assessment systems
(E-assessment), also known as computer-based testing (CBT), computer-based
assessment (CBA), and other names, have become increasingly popular [1].

During the Covid-19 pandemic, online teaching adoption became globally
acknowledged due to the closure of educational institutions as a social distance
approach [2]. New research by the International Association of Universities (IAU) has
found that 91% of all universities surveyed have shifted away from face-to-face
teaching and are developing tactics for ongoing learning [3]. The transition to online
teaching has created significant challenges for educational institutions regarding exam
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organisation and ensuring that students are well-equipped to advance in their studies.
Electronic tests have been launched as an efficient assessment mode with specific
emphasis on immediate feedback on examinations, which is seen as difficult for
university staff as the number of students increases [3]. Though the initial investment
is large, CBT is much less expensive. The more costly and capital-intensive paper-
pencil test (PPT), costs involved in testing, shipping to custodians, and personnel for
examinations add to the total cost. The CBT accepts flexibility, and dates have a higher
frequency, which benefits applicants by providing more access and flexibility in
scheduling [4].

While many findings obtained from the PPT may not apply to CBT, thus, additional
research is required to examine how the e-quality assessment's attributes influence
examinee satisfaction. Furthermore, previous works [5, 6, 7, 8] have confirmed the
importance of system and service qualities in the examinee's satisfaction with CBT,
linking them directly to user satisfaction. However, only limited research has explored
how these variables affect student satisfaction with CBT. Thus, the overall objective of
this study is to explore and empirically test quality factors' influence on how well they
predict how satisfied an examinee will be with their CBT. Next, by testing a mediator
to comprehend better the connection between the CBT centres' facilities and services
and their overall satisfaction. Therefore, this study asks the question "How does the
quality of the services and facilities provided at the CBT centres affect the overall
satisfaction with the CBT experience?"

2 Literature Review

2.1 Theoretical Background

This study was conceived based on the updated Delone and McLean's ISSM [9], which
connects system quality, service quality, and information quality to overall user
satisfaction and overall system use, which jointly influence comprehensive net benefits.
The model is shown in Fig. 1.

Information
Quality l
Intention to Use
Use
System Net Benefits
Quality
User Satisfaction
Service
Quality

Fig. 1. Delone and McLean IS Success Model [9].
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This study incorporates the Delone and McLean [9] system success model with
assessment features relevant to CBT. In the educational context, authors Lin and Lai
[10] recommend considering the dynamic nature of the constructs and incorporating
both individual and social factors that bear on teaching and learning. To identify the
examinee's satisfaction with the CBT services, there is a need to distinguish the
examinee's satisfaction with the CBT services provided by the trusted third parties
(CBT centres) from satisfaction with their overall CBT experience [11]. Furthermore,
studies such as [12], [13], and [14] have replaced the information quality component of
Delone and McLean [9] with content in a content-oriented system (such as e-
assessment, e-learning, and web blogs). While previous research has validated the
importance of CBT services' cost-effectiveness (compared to paper-based exams), little
is known about how CBT services' cost-effectiveness affects examination satisfaction.

System quality. System performance characteristics focus on quality. A sound quality
system quickly identifies functional IS groupings and navigational options through
resources supplied by the IS [13]. Hardware and software system quality is involved,
essentially. Other previous studies pointed out various criteria for determining system
quality when assessing a system, including speed, time, accuracy, stability,
functionality, and accessibility [15,16]. System-related and task-related variables are
primarily responsible for the CBT quality factor [9]. It was found in Jordan during the
Covid-19 pandemic that internet connection and assessment platform challenges were
obstacles to CBT success. Login issues can also delay initiating the CBT, as previously
proven in studies [3].

Service quality. Despite the trusted third parties (TTP) involvement in providing some
CBT services and facilities, there are still delivery challenges. The challenges may
include power outages and interruptions, examination personnel's ICT literacy, and
poorly run examination centres [17, 18]. Service quality looks at the support or
assistance provided by the service provider [9], services given by information systems,
such as training and helpdesk services [19]. Organisational competitive advantages and
the quality of service go hand in hand. The joint admission and matriculation board
(JAMB), the Nigerian agency responsible for conducting the annual unified tertiary
matriculation examination (UTME) computer-based test, is a non-profit organisation,
and as such, it offers no competitive advantage. Given this, the entire CBT centre
supports employees, and JAMB's staff support is categorised as a service.

CBT content. The CBT question content and presentation are some of the issues and
obstacles faced by examinees of CBT [17, 18]. Limited empirical research has studied
the impact of question content on CBT satisfaction. Multiple research studies suggest
that IS content (such as e-learning, e-training) affects user satisfaction [20, 21, 19, 22].
The assessment questions' content is focused on quality and quantity [23]. In addition,
the examinees of CBT thought the items on the questions were accurate, trustworthy,
relevant, correct, and reliable [23]. The contents of the question are essential since they
must be given objectively without regard to age, gender, religion, or political affiliation
[23]. Additional recommendations show that question design and presentation also
influence the assessment quality [24]. Fig. 2 illustrates a unified tertiary matriculation
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examination (UTME) CBT sample question. According to higher education students
from Jordan, the questions on CBT interfered with their grades and teaching [3].

JAME Interactive Brochure and Syllabus System (1BASS) =5 0
&Candidate:  5202829271: DEMO USER =
# Location:  DEMO CENTER =

Fig. 2. Sampled UTME CBT question

CBT services cost-effectiveness. Cost-effective teaching and learning approaches are
required to expand student numbers [25]. An economic variable must be considered in
CBT quality requirements [26]. The cost-effectiveness of the CBT system is defined as
the overall satisfaction with the system compared to the examinee's expenses for
various services [26]. Every examinee should be aware of all costs and fees [23].
Ultimately, it is all about flexibility, duration, visibility, and expense. Examinees of
electronic exams in Nigeria are manned by the joint admission and matriculation board
(JAMB), and private entities like the electronic testing company (ETC) usually pay for
some pre-examination or post-examination services or purchase scratch cards from the
organisations before or after the exam [27]. The Cost-effectiveness relates to
consumers' perceived benefit/cost-effectiveness [28]. CBT candidates must be aware
of all service fees, and fees must be transparent. CBT studies are lacking in exploring
examinees' satisfaction with CBT services' cost-effectiveness.

CBT centre service satisfaction. Computer-based testing centres in Nigeria are
validated regularly to make sure examinees have a positive experience [4]. Various
state institutions, individuals and private organisations own the CBT centres used for
the UTME across Nigeria. Training, mock exams, CBT, and technical personnel are all
provided at the CBT centres. Fig. 3 is a typical CBT centre in Nigeria. Encouraging
CBT adoption demands a stress-free environment [2]. Some CBT centres in Nigeria are
unpleasant due to continuous network failure, power supply failure, and computer
system failures [29]. Most educational institutions implemented in-campus CBT in the
wake of the Coronavirus outbreak [3], and students have similar experiences when
taking an in-campus CBT. CBT centre services support examinees by exam personnel
and the quality of the services received, such as network and power supply services.
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While trusted third parties provide certain CBT services and facilities, measuring
examinees' satisfaction with those vendors' services is essential.

D

Fig 3. A typical CBT center in Nigeria.

Overall CBT satisfaction. Previous research has shown that "user satisfaction" and
"overall user satisfaction”" are frequently used interchangeably. Overall satisfaction is
"the IS overall user's affective and cognitive assessment of the pleasurable level of
consumption-related fulfilment achieved with the IS" [30]. Overall user satisfaction
includes both the systems and the services supplied [31]. Few research studies focus on
CBT examinee satisfaction like Vairamuthu and Anouncia [6] investigated how
usability issues impact satisfaction with an online assessment at an academic institution.
Dobre [7] applied the Intelligent Tutoring System in a study done in Romania for
information gathering on the CBT satisfaction of 27 students. A survey on students'
involvement and feedback on formative CBT satisfaction at the University of Rwanda
gathered 138 responses [8].

2.2 Research Model and Hypotheses Development

This study proposed system, service quality, CBT content, and CBT services' cost-
effectiveness as primary drivers of overall CBT satisfaction, and the impacts of service
and system quality are mediated through CBT centre service satisfaction. Prior research
found that quality factors impact information systems' overall satisfaction [9]. This
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study examined CBT center service satisfaction with quality factors- satisfaction
relationship. The conceptual research model is shown in Fig. 4.

CBT centre service satisfaction and overall CBT satisfaction. Wang et al. [11]
studied airline services, Eiamkanchanalai and Assarut [32] explored banking services,
and all reported users' high level of satisfaction with their experiences. Wang et al. [11]
revealed that satisfaction with travel technology-enabled services affects overall
satisfaction with the airline experience. Furthermore, Eiamkanchanalai and Assarut
[32] investigated the impact of service quality on customer satisfaction in traditional
and online banking services in Thailand. These studies found that service satisfaction
had a carry-over effect on overall satisfaction. The initial impression is essential since
it sets the tone for subsequent experiences. Those satisfied with the service provided at
CBT centres may also be satisfied with their overall CBT experience. This study
proposed that:

H1: Examinees' satisfaction with the CBT centre services will positively influence
their overall satisfaction with the CBT.

System quality and CBT centre service satisfaction. Quality challenges have
emerged as information technologies are widely employed. Studies of satisfaction with
computer-based test facilities and services appear to be relatively minimal. Shin [14]
showed a significant correlation between system quality and user satisfaction with
smartphone-based telecom services. Alzabi et al. [33] revealed that system quality
factors, such as accessibility, attractiveness, and navigation, significantly influenced
customer service satisfaction with mobile communication service providers in Kuwait.
Noh and Chang [34] showed that system design influences user satisfaction with online
research services. The results show that an increased level of system quality in China
and Korea is linked to higher user service satisfaction. So, this study proposes that:

H2: CBT system quality positively influences the examinee's satisfaction with the
CBT centre services.

Service quality and CBT centre service satisfaction. "A service is a series of
activities, more or less intangible in nature, which, normally, but not necessarily, take
place in interactions between customers and service employees and/or physical
resources or goods and/or systems of the service provider" [35]. Various service
providers meet students' needs with long-term and continuous service provided to
students [35]. Cognitive evaluation of service quality focuses on service speed and
effectiveness. Service quality was found to be strongly linked to customers' overall
satisfaction with technology-enabled services, as established by [11] in the banking
industry, [35] in education, [36] in airline e-services, [37] in Taiwan, and [33] in
Kuwait.

Because of the positive effect that assessment service quality has on examinees, a
hypothesis is as a result of this offered which states:

H3: CBT's service quality will positively influence examinees' CBT centre service
satisfaction.
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System quality and Overall satisfaction. System quality is associated with overall
user satisfaction [9, 38, 39, 40]. The overall quality of the system predicts how satisfied
a user will be. System quality influences customer satisfaction while shopping online,
as found in [38]. Like this, Ramayah and Lee [39] discovered that e-learning system
quality relates to learner satisfaction. Almarashdeh [41] confirmed this in a study that
specifically found teachers' satisfaction with e-learning platforms. Hence, it is assumed
that.

H4: CBT system quality positively influences the overall satisfaction with the CBT
system.

Service quality and Overall satisfaction. Some studies have established an effective
service quality-satisfaction relationship [41, 39, 19]. Instructors' satisfaction with the e-
learning system was the concern of [41], but students' satisfaction was the concern of
[39] and [19]. Their findings establish that the quality of e-learning services has a
significant and positive effect on learner satisfaction. Therefore, we would like to verify
this with examinees of CBT further:

HS: CBT service quality positively influences the examinee's overall satisfaction.

CBT content and overall examinee satisfaction. Hassanzadeh, Kanaani, and Elahi
[21] and Mohammadi [19] studied the relationship between an information system's
content and learner satisfaction and found statistically significant correlations. Seta et
al. [20], in their e-learning system success research, found information and content
quality to have a substantial influence on users' perceived satisfaction in Indonesia.
Similarly, in independent research, [21] and [19] demonstrated the influence of content
quality on learner satisfaction with the e-learning system.

CBT research should also analyse the relationship between CBT content and overall
satisfaction. Hence,

H6: CBT content positively influences the overall satisfaction with the CBT
system.

CBT services cost-effectiveness and overall satisfaction. Researchers examined the
relationship between service cost-effectiveness and user satisfaction and discovered
statistically significant associations [42, 43]. As empirically proven, banks' ATM
service cost-effectiveness affects consumers' satisfaction with the banks' services [42].
The cost-effectiveness of e-banking services affects customers' satisfaction with the
bank [44], and the cost-effectiveness of the telemedicine system increases patient
satisfaction [43]. Exam services' cost-effectiveness and satisfaction are understudied.
Thus, to ensure a relationship between the cost-effectiveness of exam services and user
satisfaction within CBT, these relationships must be examined. Therefore, the
following hypothesis is proposed:

H7: CBT services' cost-effectiveness positively influences the overall satisfaction
with the CBT system.

The Mediating Role of CBT centre service satisfaction. System and service quality
are necessary conditions for information system service satisfaction [14, 11]. System
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and service qualities have also been proposed to directly influence information system
satisfaction [33, 34, 11, 35]. Researchers also discovered that satisfaction with
information system services correlates with users' overall satisfaction [11,32].
Therefore, from the empirical point of view, it is assumed that there is a relationship
between the system, service quality, and overall satisfaction through the effect of
service satisfaction. But the extant literature is yet to study the indirect impact of quality
factors of CBT on overall CBT satisfaction. Thus, we are proposing:

HS8: Examinees' satisfaction with the services provided at the CBT centre mediates
the relationship between system quality and overall CBT satisfaction.

H9: Examinees' satisfaction with the services provided at the CBT centre mediates
the relationship between service quality and overall CBT satisfaction.

Control Variables

According to previous research [45; 46], individual responses to IS may differ based
on age, gender, education and other socio-demographic variables. Moreover, since our
primary unit of analysis is the individual (student), and the single-site data collection
allows for controlling other variables [45], thus, this study controls gender, experience
(CBT trained or untrained examinee), and type of secondary school of the examinee
(public or private) to adjust the result [47]. As most of the examinees fall within the
same age group, we did not control the effect of age. We measured gender (male or
female), school type (private or public) and CBT experience (trained or untrained
examinee) as binary variables.

Quality Factors
K CBT System 3
Quality CBT Centre
Service
CBT Service ||
Quality [
CBT Content  —|
Overall CBT
CBT Services Satisfaction
\ Cost-Effectiveness j

Control Variables: Gender, Type of School, CBT
Experience

Fig. 4: Examinee's CBT satisfaction model
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3 Methodology

3.1 Instrument development

A research questionnaire was created using previously used, tested, and validated
instruments. The questionnaire contained 30 items divided into two sections. The first
section asked for demographic information and included seven questions (see Table 1).
The second section examined factors affecting CBT quality and students' satisfaction
with CBT centre services, and overall CBT satisfaction (see Table 2 for more
information about the items).

A five-point Likert scale (1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree,
and 5 = strongly agree) was used to assess all items related to quality factors in the
survey questionnaire, whereas a seven-point Likert scale (1 = strongly disagree; 2 =
disagree; 3 = somewhat disagree; 4 = neutral; 4 = agree, and 5 = somewhat agree; 6 =
agree; 7 = strongly agree) was used to assess all items related to CBT centre service
satisfaction and overall satisfaction in the survey questionnaire. According to [48],
Likert scales are more reliable than single-item scales. The 5-point and 7-point Likert
scales were used in this study as they are balanced on both the positive and negative
sides of the feedback. Two different Likert scales were used as a procedural technique
to minimise common method bias (CMB) [49]. Three CBT services cost-effectiveness
construct items were adapted from [28], while three items of the CBT content variable
were adopted from [50]. Five items of system quality and six service quality items were
adopted from [51]. Also, three CBT centre service satisfaction items were adapted from
[52], and three items of overall CBT satisfaction were taken from [53]. To ensure that
questionnaire item meanings were not lost and that no misunderstandings occurred, the
research team interviewed three experts and ran a pilot test with 100 students, changing
questionnaire wording based on the test results.

3.2 Study Participants

A total of 600 questionnaires were distributed, and 455 (75.8%) useable were analysed
using the structural equation technique. Male students outnumbered female students in
this study, as shown in Table 1 (Male = 265; Female = 190). Regarding the type of
secondary school the examinee attended, the number of public school students is higher
than in private schools.

Table 1. Demography of the participants

Demographics Items Number Percentage (%)
Gender Male 265 58.2
Female 190 41.8
Type of Sec. Sch. Public 244 53.6
Private 211 46.4
CBT Experience Trained 371 81.5
Untrained 84 18.5
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3.3 Data collection

Students from three types of higher educational institutions (university, polytechnic,
and college of education) were picked at random from higher education institutions in
the North-western states of Nigeria. With the help of two trained research assistants,
participation in the study was optional, and convenience sampling was conducted for
the current students admitted through UTME CBT during the 2020/2021 session.
Typically, non-probabilistic (convenience) sampling has been utilised in CBT studies
[10, 54]. Students from wvarious disciplines were considered to overcome the
disadvantages of convenient sampling, including science, art, and others. Participants
were told about the study's objective. The G*Power software was used to determine the
smallest sample size for the study [55]. For a power of 0.95, a minimum sample size of
138 was required. Skewness and Kurtosis of multivariate data analysis showed that the
scale data seemed to have a non-normal distribution; hence the data set was suitable for
structural equation modelling (PLS-SEM) analysis [56].

4.0 Results

The hypothesised relationships were examined using structural equation modelling.
The SmartPLS 3.0 software was utilised to evaluate and analyse the research model
because of its statistical approach, including latent variable relations. Moreover, PLS is
ideal for models with many constructs and sub-constructs [55]. Other factors that led
the researchers to choose PLS-SEM over Covariance-SEM (CB-SEM) to analyse this
study's data include:

(1) As its name suggests, PLS-SEM is a regression-based method that minimises
the residual variances of endogenous constructs [57].

(2) ISSM is a relatively recent model established by Delone and Mclean [9] that
is currently being empirically tested in the African culture. Due to its focus on
prediction, PLS-SEM is the preferred method when the purpose of the research
is theory development and prediction [57].

(3) The low requirements for measurement scales, sample size, and residual
distributions make PLS-SEM an effective analysis method [58]. In reality, the
skewed nature of our data indicates that it is not normally distributed.

(4) Hairetal. [58] conclude that when done effectively, PLS-SEM path modelling
is really a "silver bullet" for estimating causal models in a variety of theoretical
models and empirical data contexts.

First, we measure the model reliability and the convergent and discriminant validity

of the constructs. Once the structural model has been established, the next stage is to
examine it for its paths and identify relationships between model constructs.
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(1) Measurement Model Evaluation

Two types of validity were used to evaluate the measurement model: convergent

validity and discriminant validity.

(a) Convergent Validity

Fornell and Larcker [59] proposed three criteria for determining convergent validity
for reflective constructs. They were as follows: Specifically, 1) indicator loadings
should be statistically significant and greater than 0.70; 2) internal consistency
(composite reliability/Cronbach's Alpha) should be greater than 0.70, and 3) the
average variance extracted (AVE) for each construct should be greater than 0.50.
However, indicator loadings between 0.5 and 0.7 are acceptable if the composite
reliability (CR) and average variance extracted (AVE) values are greater than the

previously mentioned thresholds [56]. These measures are reported in Table 2.

Table 2. Result of Measurement Model. NOTE: CR= Composite Reliability; AVE= Average

Variance Extracted.

Construct Items Loadings CR AVE

CBT services Cost-effectiveness CEF1 0.787 0.817 0.600
CEF2 0.856
CEF3 0.669

Overall CBT Satisfaction OVER_SATI1 0.869 0.882 0.714
OVER_SAT2 0.849
OVER_SAT3 0.816

CBT Content QCQ1 0.826 0.844 0.644
QCQ2 0.815
QCQ3 0.764

CBT Centre Service Satisfaction SERV_SATI1 0.867 0.899 0.748
SERV_SAT?2 0.838
SERV_SAT3 0.889

CBT Service Quality SRQ1 0.811 0.894 0.627
SRQ2 0.842
SRQ3 0.795
SRQ4 0.771
SRQ5 0.737

CBT System Quality SYQ1 0.788 0.882 0.555
SYQ2 0.812
SYQ3 0.757
SYQ4 0.706
SYQ5 0.655
SYQ6 0.741
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As shown in Table 2, all the three conditions for convergent validity were met [56].

(b) Discriminant Validity

Fornell and Larcker [59] proposed that the square root of each construct's AVE
should be greater than its highest correlation with any other construct to determine
discriminant validity. In Table 3, the square root of the AVE is expressed diagonally.
Compared to all other constructs in the model, the AVE value for each construct was
greater than the correlation coefficient for that construct. However, recent research
indicates that this metric is ineffective at determining discriminant validity. Henseler et
al. [60] show, for example, that the Fornell and Larcker [59] criterion is weak, even
when the indicator loadings on a construct differ by a small amount (e.g., all the
indicator loadings are between 0.65 and 0.85). As aresult, Henseler et al. [60] suggested
substituting the Heterotrait-Monotrait correlation ratio (HTMT). The HTMT is the
average correlations between items across constructs divided by the (geometric) mean
of the average correlations between items within the same construct. When HTMT
values are increased, discriminant validity issues arise. Henseler et al. [60] propose 0.90
as the cut-off value. Then, discriminant validity was assessed using the Fornell-Larcker
[59] criterion and the Heterotrait-Monotrait (HTMT) approach. The discriminant
validity of the data in Tables 3 and 4 was determined to be acceptable.

Table 3. Discriminant Validity: Fornell and Lacker [59]. NOTE: SERV_SAT = CBT Centre Service
Satisfaction; CEF= CBT services Cost-effectiveness. OVER_SAT= Overall E-assessment Satisfaction; QCQ
= Question Content; SRQ= Service Quality; SYQ= System Quality.

SERV_SAT QCQ SERQ CEF SYQ OVER_SAT
Construct
SERV_SAT 0.865
QCQ 0.468 0.802
SRQ 0.557 0.613 0.792
CEF 0.300 0.420 0.392 0.775
SYQ 0.577 0.637 0.649 0.422 0.745
OVER_SAT 0.672 0.483 0.531 0.383 0.663 0.845

Table 4. Discriminant Validity: HTMT. NOTE: SERV_SAT = CBT Centre Service Satisfaction; CEF=
CBT Services Cost-effectiveness. OVER_SAT= Overall CBT Satisfaction; QCQ = CBT Content; SRQ=
CBT Service Quality; SYQ= CBT System Quality

SERV_SAT QCQ SERQ CEF SYQ OVER SAT
Construct
SERV_SAT
QCQ 0.603
SRQ 0.658 0.782
CEF 0.382 0.591 0.505
SYQ 0.681 0.815 0.770 0.548
OVER SAT 0.819 0.630 0.643 0.505 0.803
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Common Method Bias (CMB) Kock [61] proposed a full collinearity test for detecting
common method bias in data using a model that passes standard convergent and
discriminant validity tests by confirmatory factor analysis. Thus, a full collinearity test
was used to determine the PLS-common SEM method bias (CMB) [61]. Values for the
Collinearity Statistics (VIF) should be less than 3.3.[61, 56]. As illustrated in Table 5,
the VIF values for all factors were less than the 3.3 thresholds, indicating that the model
is free of method bias.

Table 5. Collinearity (VIF) Statistics

CBT Centre Service

Overall CBT

Satisfaction Satisfaction
CBT Centre Service Satisfaction 1.648
CBT Content 1.968
CBT Service Quality 1.728 2.114
CBT Services Cost-Effectiveness 1.291
CBT System Quality 1.728 2.297

Overall CBT Satisfaction

Table 6. Results of Structural Model. NOTE: SERV_SAT = CBT Centre Service Satisfaction; CEF=
CBT services Cost-effectiveness; OVER_SAT= Overall CBT Satisfaction; QCQ = CBT Content; SRQ=CBT
Service Quality; SYQ= CBT System Quality. “P <0.05.

Path
Coefficient
Hypothesis Direct/Indirect Effect B t-value P-Values Decision
SERV_SAT ->
H1 OVER_SAT 0.420 8.390 0.000 Supported
H2 SYQ-> SERV_SAT 0.374 5.905 0.000 Supported
H3 SRQ -> SERV_SAT 0.317 4.799 0.000 Supported
H4 SYQ -> OVER_SAT 0.362 6.024 0.000 Supported
Not
H5 SRQ -> OVER_SAT 0.017 0.292 0.771 Supported
Not
H6 QCQ-> OVER_SAT 0.006 0.065 0.948 Supported
H7 CEF -> OVER_SAT 0.094 2.017 0.044 Supported
SRQ >
SERV_SAT-> Supported
HS8 OVER_SAT 0.133 4.492 0.000
SYQ->
SERV_SAT-> Supported
H9 OVER_SAT 0.157 4.653 0.000
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(2) Structural Model Evaluation

The structural model investigated the proposed variables' direct/indirect independent
relationships. The path coefficients () were calculated to determine the magnitude of
the effects between variables. The level of significance of the path was determined
using a bootstrapping procedure with 5000 samples (t-value) [56]. The study's
hypotheses evaluation results are summarised in Table 6 and Figure 5. The findings
demonstrate a statistically significant relationship between CBT centre service
satisfaction (SERV_SAT) and overall CBT satisfaction (OVER_SAT) (H1).
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Fig. 5. Results of evaluation of the structural model.

Additionally, the findings corroborate the effect of CBT system quality (SYQ) on
CBT centre service satisfaction (SERV_SAT) and overall CBT satisfaction
(OVER_SAT) (H2 and H4). Additionally, the results indicated a significant
relationship between CBT service quality (SRQ) and CBT centre service satisfaction
(SERV SAT) (H3). Although the cost-effectiveness of CBT services was found to have
a direct significant positive effect on overall satisfaction with the CBT system (OVER
SAT) (H7), the results do not support the impact of CBT service quality (SRQ) and
CBT content (QCQ) on overall satisfaction with the CBT system (OVERA_SAT) (H5
and H6).
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The effect of CBT service quality (SRQ) on overall satisfaction with CBT
(OVER_SAT) via CBT centre service satisfaction (SERV SAT) is shown in Table 6
(HS8) as significant. As a result, the findings confirm that service satisfaction at CBT
centres (SERV SAT) acts as a mediator between service quality (SRQ) and overall
satisfaction with CBT (OVER_SAT). Additionally, the findings confirm the significant
indirect effect of System Quality (SYQ) on overall satisfaction (OVER_SAT) via CBT
centre service satisfaction (SERV_SAT) (H9), confirming the mediating role of CBT
centre service satisfaction (SERV_SAT). Concerning control variables, from Fig. 5, we
confirmed that none of them (gender, type of School and CBT experience) contribute
to the overall satisfaction with CBT experience.

5 Discussion

CBT overall satisfaction was strongly influenced by CBT centre service satisfaction.
Previous studies by [11] and [62] link service satisfaction to individual overall
satisfaction with the specialised experience. This association is strongest in the model,
which concluded that examinees' satisfaction with CBT centre services was crucial. It
is feasible that examinees during the UTME CBT examination may pay more attention
to the quality of services offered, notably technical assistance from CBT centre
workers. As a result, a centre must have on-site examinee support.

Furthermore, the study found that CBT system quality favourably correlated with CBT
centre satisfaction. This finding aligns with the results of [14], [33], [34], [63], and [22],
who have discovered that the quality of the systems influences user satisfaction. In
CBT, system quality is known as the quality of the software, hardware, infrastructure,
power supply, and internet connectivity. Generally, examinees believe that CBT centre
services are satisfactory when the quality of the ICT system, power supply, and internet
connectivity meets their expectations. Additionally, the study indicated that the higher
the CBT centre's service quality, the more satisfied examinees are with the CBT centre's
services. This research has demonstrated that examinees' satisfaction with the services
impacts their satisfaction with the service providers.

CBT system quality and overall CBT satisfaction have a direct relationship in the study,
which agrees with [9, 40, 20]. As such, the overall satisfaction of the system is
determined by the system's ease of use, system capability to meet examinees'
requirements, system flexibility in terms of interaction, system speed and security, and
other system features and functions. The results showed no direct relationship between
CBT service quality and examinees' overall satisfaction with the CBT experience,
consistent with prior research by [20]. To this conclusion, the organisation (JAMB)
must develop a helpdesk and provide services and explanations online to aid future
examinees in using the CBT.

Additionally, the SEM analysis found that the CBT's question content did not affect the
examinee's overall satisfaction. This study is consistent with [64], who proved that the
contents of e-training do not affect user satisfaction. The following explanations have
been proposed: The profiles of the examinees provide a plausible explanation for this.
According to the profile, examinees have diverse backgrounds, and their perceptions of
the content could vary. Also, many admitted students were not given the courses of
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their choice due to poor exam results or other reasons deemed appropriate by the
absorbing institutions. Thus, the content of the questions was not linked to their studies.
The cost-effectiveness of CBT services significantly influenced overall satisfaction.
This result showed that different fees charged by CBT centres led to a stronger
relationship between the cost-effectiveness of CBT services and overall CBT
satisfaction [42].

Nevertheless, the primary purpose of this study is to find out how examinees'
satisfaction with CBT centre service influences the relationship between the system
service quality and overall satisfaction with the CBT system. Accordingly, service
quality indirectly affects overall satisfaction via CBT centre service satisfaction,
although the direct effect is insignificant. Thus, when service quality increases, CBT
centre satisfaction increases, increasing overall satisfaction. Furthermore, the results
found a strong indirect impact of system quality on CBT satisfaction, combined with
the mediating role of CBT centre service satisfaction. System quality had a robust direct
effect on overall CBT satisfaction rather than an indirect effect. As a result, CBT centre
service satisfaction mediates between system quality and overall CBT satisfaction.
Improving system quality also indirectly raises overall CBT satisfaction by increasing
the quality of the services delivered at the CBT centres.

This study showed that users' satisfaction with various stages of the examination
process influences their overall satisfaction judgment. CBT satisfaction is affected by
CBT centre service satisfaction, which complements system quality, CBT services
cost-effectiveness, and, indirectly, service quality. As a result, our understanding of
how examinees develop their satisfaction has improved.

6 Conclusion, Implications, and Limitations

This study explored the mediating effect of CBT centre service satisfaction on the link
between CBT quality factors (e.g., system quality and service quality) and overall CBT
satisfaction. Previous research has investigated the impact of quality factors on the
examinee's CBT satisfaction. As far as we know, the role of CBT centre service
satisfaction as a mediator remains unexplored, and few studies compare the direct and
indirect effects of quality factors on the overall satisfaction of CBT. Therefore, this is
the study's significant theoretical contribution. CBT system quality directly affects
overall satisfaction than its indirect effect when it is mediated by CBT centre service
satisfaction. The indirect impact of CBT service quality on overall CBT satisfaction is
more substantial through the linkage of CBT centre service satisfaction. The theoretical
finding emphasises the importance of quality factors' direct and indirect effects on
overall satisfaction. Additionally, this study was conducted in Nigeria — a developing
context that has largely been overlooked, particularly in CBT centre service
satisfaction. Third, the effect of the cost-effectiveness of CBT services on overall
satisfaction was overlooked by previous CBT researchers; as a result, this study made
a second theoretical contribution by examining this relationship.

These findings suggest some practical implications. The CBT's overall satisfaction was
directly and indirectly affected by the CBT system's quality. Satisfaction is crucial to
developing a successful computer-based assessment in Nigeria. In addition, more
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resources must be invested in system quality, notably in the hardware and
infrastructure; fees/charges at various CBT centres should be unified and subsidised.
Also indicated by the CBT centre service satisfaction mediator study, there were higher
direct impacts of some quality components (e.g., system quality) and higher indirect
effects of some quality aspects (e.g., service quality). This indicates that CBT centre
managers should pay attention to quality factors to increase overall satisfaction and that
CBT centre satisfaction impacts other relationship dynamics. The study's findings
highlighted the critical role of CBT centre satisfaction in attaining overall CBT
satisfaction. The CBT centres should maximise examinees' satisfaction by enhancing a
conducive environment and services for successful CBT exercises.

In this context, this study is novel as it analyses how the overall satisfaction of CBT
services is connected to several quality aspects. Research has its limits still. First, this
study looked at the quality effects of various factors (for example, system quality and
service quality). Other aspects could be examined in the future (e.g., support system
quality, invigilator quality, and examinee quality). Second, this study found that school
CBT centre satisfaction mediates the relationship between CBT and CBT utilisation.
Future studies should be undertaken across regions and within various types of
educational institutions to generalise the findings. While avoiding causation issues, the
CMB test was utilised in this work. However, the model's application in different
locations and contexts will help build the hypothesised links in the future. Lastly, future
studies should evaluate the direct and indirect relationships across time to provide a
longitudinal approach to CBT satisfaction research. With this, the limitations of a cross-
sectional design and the risk of self-selection bias are somewhat reduced [49].

Further qualitative research should be performed to unearth the reasons for these
unsupported relationships. In addition, tests to determine the impact of demographic
variables such as gender, school type, and CBT experience were performed. These
variables were not found to impact the proposed relationships of interest significantly
and are thus not shown or discussed further.
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Appendix

Questionnaire items

Items Questions
CBT services cost-effectiveness
CEF1 I find the overall prices of the CBT services inexpensive.
CEF2 The CBT services deserve the current price.
CEF3 I find the CBT services cost-effective.

Overall CBT satisfaction

OVER_SAT1 Overall, taking this CBT make me feel very satisfied.
OVER_SAT2 Overall, taking this CBT make me feel very pleased.
OVER_SAT3 Overall, taking this CBT make me very delighted.

QCQl
QCQ2
QCQ3

CBT content

The CBT's questions were clear and understandable

The CBT's questions were relevant to the subjects' syllabus
The CBT's questions were useful for my course

CBT centre service satisfaction

SERV_SAT1 I feel satisfied with the services provided by the CBT centre staff.
SERV_SAT2 I feel contented with the services provided by the CBT centre staff.
SERV_SAT3 I like the services provided by the CBT centre staff.

CBT Service quality
SRQ1 The CBT centre service staff promptly attend to our request.
The CBT centre service staff responds to our needs timely and
SRQ2 satisfactorily.
The CBT centre service staff understands the specific needs of the
SRQ3 examinees.
SRQ4 The CBT centre service staff know their work very well.
The CBT centre service staff are available and cooperative when facing
SRQ5 an error with the CBT system.
CBT System quality
SYQl1 The CBT system is easy to use.
SYQ2 The CBT system is user-friendly.
SYQ3 The CBT system is stable.
The CBT system protects my information from unauthorised access by
logging in only
with my account and password account and password account and
SYQ4 password
SYQ5 The CBT system runs very fast.
SYQ6 The CBT system responds quickly to my request.
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