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Abstract. The application of Information technology in educational context and 

environment has dramatically changed the pattern at which people teach and 

learn. Institutions of higher learning globally are increasingly adopting e-

Assessment as a replacement for traditional pen on paper examination due to its 

cost effectiveness, improved reliability due to machine marking, accurate and 

timely assessment. In spite of the numerous benefits of e-assessment, it is un-

clear if University students in Sub Saharan African Countries are willing to ac-

cept it. The purpose of this study is to examine technical support role towards 

mitigating effects of computer anxiety on electronic assessment amongst Uni-

versity students in Nigeria and Cameroon. Therefore, the study extended Tech-

nology Acceptance Model and was validated using 102 responses collected 

randomly across universities in Nigeria and Cameroon. This study supports the 

body of knowledge by establishing that Computer Anxiety is an important fac-

tor which can affect University students regardless of their level of computer 

proficiency. The outcome of the proposed model indicated that when technical 

assistance is provided during e-Assessment, computer anxiety on majority of 

University students in Nigeria and Cameroon is reduced. The practical implica-

tion of this study is that students’ actual academic potentials may not be seen if 

education policy makers and University administrators do not always strive to 

ensure that all measures, including technical support that can reduce fear asso-

ciated with use of computer for assessment, are introduced. 

Keywords: E-Learning; E-Assessment; Anxiety; Computer Anxiety. 

1 Introduction 

The application of Information technology in educational context and environment 

has dramatically changed the pattern at which people teach and learn. These effects 

have been extended to areas of assessment most especially towards reducing the cost 
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and examination misconduct associated with traditional paper based assessment 

methods. Nevertheless learning is a continuous process which begins at an early age 

and one of the major importance of learning is assessment [1]. It is a measure used to 

evaluate the rate at which individuals are progressing [2, 3]. It is a form of assessment 

which is conducted electronically. E-assessment; also known as electronic testing or 

computer based test, has become an important tool for learning and teaching [4]. Nev-

ertheless the potential benefits of the classification of this assessment, it is unclear if 

prospective learners are willing to accept it. One of the factors mentioned to be affect-

ing its exploit is anxiety related to the use of technology on the prospective learners; 

which in other words can be termed as computer anxiety.  In the field of e-assessment 

acceptance, a number of studies have been done on computer anxiety [5-7], only few 

of such studies have mentioned the role of provision of technical support most espe-

cially if the examinees cannot find their way around using some of the inherent fea-

tures of the technology efficiently during assessment. The purpose of this study there-

fore is to examine the role of technical support towards mitigating effects of computer 

anxiety on electronic assessment amongst University students in Nigeria and Came-

roon. 

 

1.1 Problem Background 

 

In students’ academic assessment, institutions of higher learning globally are in-

creasingly adopting e-Assessment as a replacement for traditional pen on paper exam-

ination [8, 9]; and in comparison with paper based assessment, e- assessment has 

advantages of cost effectiveness, improved reliability due to machine marking, unbi-

ased assessment, greater storage capability, quick submission and grade report re-

trieval, effective record keeping, accurate and timely assessment [10]. In addition to 

the benefits inherent in e-assessment, researchers are still finding ways to ensure that 

prospective learners utilize its potential benefits. One of the factors affecting its ex-

ploit is anxiety related to the use of technology on the prospective learners. Naturally, 

fear or anxiety is an emotional and psychological phenomenon which is correlated 

with any form of assessments. It is an intuition caused by identified fear or instability 

which changes the entire biochemical processes that occur within living organism and 

ultimately lead to a change in behavior such as sudden movement away from the 

point of danger. Fear in humans can manifest as a result of sharp response to a certain 

stimuli occurring presently or in anticipation of a life threatening future occurrence. 

According to the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition 

(DSM IV) of the American Psychiatric Association and cited by Beckers, Wicherts 

[11] defined “anxiety as a mood state in which a subject experiences fear, apprehen-

sion, nervousness, worry, tension”.  

 

Naturally, anxiety’s task is to warn ahead of an impending danger and consequent-

ly build an adequate coping mechanism against it. However, when this fear becomes 

extreme; there is an element of frustration which often makes this anxiety difficult to 

manage [11]. This apprehension can also be extended to traditional classroom as-
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sessment most especially when the learners are lacking adequate preparation towards 

the assessment and if such test were to be examined using electronic means, this level 

of anxiety increases particularly if the users have low computer self-efficacy. Not-

withstanding, preliminary investigation has revealed that most test takers would prefer 

to have a handy technical assistance that can provide timely solutions to any technical 

issues that might come up during assessment. In view of this, it becomes important to 

conduct more studies on ways to reduce the level of anxiety on test takers so that their 

academic mastery and emotional intelligence are not measured by their inability to 

manipulate the technology driving the assessment. Nevertheless, a number of studies 

have been conducted to establish links between computer anxiety and related factors; 

using suitable theoretical model such as Technology Acceptance Model (TAM), ex-

tended TAM, Unified Theory of Acceptance and Use of Technology (UTAUT), 

Computer based assessment acceptance model (CBAAM);  only few of this study 

have mentioned impact of technical support [12] on prospective test takers during 

assessment most especially when there are reported low level of computer self-

efficacy on the prospective test takers. In addition, it is unclear whether presence of 

technical support variable actually has the potentials to reduce computer anxiety on 

prospective University students in Nigeria and Cameroon context; besides, the re-

searchers seek to address the research question: Does technical support has capability 

to reduce computer anxiety amongst University students in Nigeria and Cameroon? 

Hence, it becomes necessary to investigate this and proffer a suitable theoretical mod-

el to address this gap. 

2 Literature Review 

2.1 Learning and Assessment 

Lachman [13] stressed that, most textbook definitions defined learning as behav-

ioural transformation brought about by change in experience. This definition is fun-

damental; as in the contemporary world, learning is perceived as an instrument that 

delineates experience into behavior. In other words, it is considered as an outcome of 

a circumstance or behavior [14]. Over 50 years ago, Ausubel, Novak [15] suggested 

that “the most important factor influencing learning is what the learner already 

knows. Ascertain this and teach him accordingly”. Assessment is an important ele-

ment that measures how a learner is progressing and it can be employed to provide 

feedback (formative assessment) or applied for grading purposes (Summative assess-

ment). Whatever the reason behind assessment, learning cannot be said to be com-

plete without assessments. Naturally, fear is a phenomenon which is correlated with 

any form of assessments most especially when the learners are afraid of their perfor-

mance due to the perceived threat of failure. There is an ongoing feeling of worry and 

apprehension, and this constant fear can hinder learners’ attempts to understand the 

information that is required for academic success. According to an online article enti-

tled Strategies for Addressing Student Fear in the Classroom written by Scott Bledsoe 

Psy.D. and Janice Baskin stressed that “…Fear can cause students to experience ad-

verse responses which can be physiologically (e.g., shortness of breath), cognitively 

https://www.facultyfocus.com/author/t-scott-bledsoe-psy-d-and-janice-baskin/
https://www.facultyfocus.com/author/t-scott-bledsoe-psy-d-and-janice-baskin/
https://www.facultyfocus.com/author/t-scott-bledsoe-psy-d-and-janice-baskin/
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(inability to focus or concentrate, obsessive thinking, replaying in their minds prob-

lematic incidents that occurred in previous classes), and emotionally (easily agitated, 

overcome by excessive nervousness, frustration, and other negative feelings…”. 

However, due to many obvious benefits inherent in the use of technology in assessing 

learners, there is an increase in the level of apprehension most especially when the 

learners cannot find their way around using the technology. The objective of this 

study therefore is to minimize the effects of computer anxiety using technical support 

on University students in Nigeria and Cameroon. 

2.2 E-Learning and E-Assessment 

In comparison with traditional classroom learning system, E-learning has obvious 

advantages including real time availability, elimination of barrier of distance to learn-

ing, and personalized learning pace. Often, e-learning and e-assessment are consid-

ered to be one and the same thing, but it is not so. E-Assessment can be simply de-

fined as the use of ICT for the purpose of carrying out assessment for measuring a 

student’s learning [16].  E-Assessment can be categorized according to different 

measuring guidelines. It can be classified as formative and summative in context of 

examination. Formative assessment helps to examine how learners are progressing 

towards their learning goals and it is also used to provide feedback to the students, 

e.g. in class quiz, assignment; whereas summative assessment is for grading purpose, 

e.g. end of session or semester exams [17]. This assessment classification can come in 

form of multiple choice questions, adaptive tests, and open-ended questions. In adap-

tive tests, the difficulty level of questions is adapted as per the response of the user. In 

case of wrong response, the difficulty level of the next questions is usually dropped.  

The most complex of these three types are essay type questions, as evaluating them 

using computers is still a major obstacle and an important area of research that has 

received little academic attention in the field of e-assessment [18-21].     

 

E-Assessment can also be classified according to the type of technology used to 

conduct the examination. One of such technologies is Optical Mark Recognition 

(OMR) sheets which have become very popular over the last ten years.  However, the 

use of dedicated scanners to read OMR sheets is an added financial and technical 

burden. The other popular types include E-Portfolios, standalone systems and net-

work/web based systems. E-Portfolios provides assessment of the student as all the 

student’s activities during the course lifetime are recorded in it.  Standalone systems 

on the other hand usually apply some external devices to record the test output while 

networked systems’ output are usually saved on a server [17, 19, 22]. Other ad-

vantages of e-assessment are quick appraisal of examinations, developing pragmatic 

questions by using audio-visual mediums, simulation etc. This type of examination 

can also be administered for children with special needs. Nevertheless, both e-

learning and e-assessment or computer based test are not without their limitations. 

Researchers have stressed that high level of self-discipline and motivation are re-

quired greatly on the part of learners using e-learning mode of instruction while e-

assessment shortfalls include high cost, security risks and technological hitch [17, 23]. 
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2.3 E-Learning and E-Assessment acceptance in Sub-Saharan African 

Countries 

Universal interest in the use of information and communication technologies (ICT) 

is evident in Africa and tertiary education institutions are increasingly shifting focus 

towards distance education and the establishment of virtual communities [24]. E-

learning in not new in Africa, a survey conducted by Unwin [25] on the status of e-

learning in Africa from 46 countries, revealed that e-learning has been adopted by 

many countries in Africa, including Nigeria and Cameroon. Countries all around Af-

rica are willing to tap the benefits of using technology to aid learning and assessment. 

In Nigeria, for instance, not many institutions have fully adopted electronic examina-

tion as an assessment method due to many factors which may be related to issues with 

infrastructural challenges [26, 27]. However, some institutions have come to terms 

with e-assessment as an option due to its inherent benefits which are not available in 

traditional pen on paper type of assessment.  

For instance, National Open University of Nigeria (NOUN) is an institution of 

higher learning operating on open and distance learning mode. As at 2010, NOUN 

had 90,767 registered students and conducting assessment for this number without a 

corresponding human and infrastructural resources posed a great challenge for the 

university; hence the need to adopt electronic examination as an alternative to pen-on-

paper examination[28]. Although previous study conducted by [28] focused on reac-

tions of academic staff to e-examination, there is little known if anxiety plays a signif-

icant role towards academic staff adoption of electronic examination as a form of 

assessment.  

Similarly, there had been a growing concern about the conduct, authenticity and re-

liability of qualifying examinations into Nigerian tertiary institutions. It is in this re-

gard that the Joint Admission and Matriculation Board (JAMB) introduced the com-

puter-based testing (CBT) with the objective of eliminating all forms of examination 

malpractices and promote the use of electronic testing in Nigeria [29]. In their study, 

many challenges such as economic, social, technological factors were mentioned[30]; 

though there were sensitization campaign going on to ensure students were well in-

formed on the modalities surrounding CBT exams, but a study on whether failure of 

some students to pass Unified Tertiary Matriculation Examination (UTME) can be 

attributed to fear of using computer for assessment is yet to be seen. 

2.4 Related Studies on Computer Anxiety and e-Assessment 

A number of studies have been conducted in the field of computer anxiety role on 

e-assessment adoption. Beckers, Wicherts [11] defined computer anxiety as one of the 

most common anxiety disorders, it is a feeling of fear and apprehension experienced 

by prospective learners when they have the thought of using computer for assessment 

[31]. In this study, computer anxiety was classified into temporary or state anxiety 

which is experienced as a result of the state of the learner most especially when tech-

nology is introduced in assessment [31-33] while the other is trait-like which may be 

difficult to treat since the source of this anxiety is profound. The purpose of their 
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study was to confirm if computer anxiety is a permanent attribute of humans or an 

anxiety that is subject to the introduction of a particular situational stressor such as 

computer use. Their study examined relationship between computer anxiety, trait and 

state anxiety and to measure the effect of this anxiety when a stressor like computer 

technology is introduced to assessment. The findings of their study highlighted that 

computer anxiety is more strongly correlated to trait anxiety than state anxiety. They 

further suggested that computer anxiety is deep-rooted in trait anxiety and therefore 

remains a composite occurrence which requires multi-dimensional approach. 

 

Jimoh, Yussuff [8] extended Perceived Usefulness (PU) and Perceived Ease of Use 

(PEOU) in TAM with additional variable; perceived fairness (PF) towards acceptabil-

ity of CBT for undergraduate courses in computer science. The findings of their study 

highlighted that PEOU of CBT positively influences its PU and PEOU, PU and PF of 

CBT systems have statistical significant effect on Behavioral Intention of students to 

accept the CBT systems. The important finding here is that students will use the CBT 

when they have the feeling that the system is fair to them; since those students who 

did well have a feeling that CBT was fair to them while those who did not do well 

perceived it as being unfair. This outcome is similar to a study conducted by Daly and 

Waldron [34] who suggested that students who performed better during assessment 

preferred CBT more. Despite this productive outcome, there was no indication that 

those who performed poorly did so as a result of fear associated with computer usage 

or low level of computer self-efficacy; since they have the perception that CBT plat-

form might not have been fair to them after all. 

 
In a related study conducted by Babo, Azevedo [35], this study ascertains the stu-

dents’ perceptions about the use of Multiple Choice Question (MCQ) e-assessment 

using Moodle quizzes features. From the analysis, it was observed that students have 

positive perceptions about the MCQ test type. Although, technical issues such as 

servers’ instability and lack of sufficient time for the test were reported. Despite the 

effect a new type of test has on levels of anxiety, higher levels of fear and nervous-

ness were not observed compared to traditional tests. In other words, students agreed 

that there are no differences in the complexity level of the two tests classifications, 

therefore suggesting that when the reported technical challenges are resolved, com-

puter anxiety may not really have an effect on the subjects under investigation. 

 

Alruwais, Wills [3] developed a conceptual model where Decomposed Theory of 

Planned Behavior (DTPB) [36, 37] (which has all important constructs of TAM and 

TPB) was extended with IT support (Conceptual Model of Acceptance and Usage of 

E-assessment (MAUE)) towards finding impacts of E-assessment used by lecturers in 

Saudi universities. However, this extension did not explain the role of computer self-

efficacy and IT support in minimizing the effect of e-assessment on prospective 

learners. Similarly, Farzin and Dahlan [12] proposed a model to explore students’ 

perception of e-assessment. Their study extended UTAUT with two constructs which 

include Habit and Computer anxiety towards Behavioral Intention (BI) and Usage 

intention. Lack of technical support [38-40], a component of facilitating condition 
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was also considered as a factor affecting e-assessment. However their proposed model 

did not provide an empirical evidence to highlight the effect of computer anxiety on 

prospective e-assessment users. Therefore, in view of the outcomes of the related 

studies, it becomes necessary to find ways to reduce the effect of computer anxiety on 

the examinee most especially if the inherent benefits of using this technology for as-

sessment are necessary to be harnessed. 

2.5 Theoretical Model of Adoption 

Technology Acceptance Models (TAM) have been applied in many fields to un-

derstand factors that encourage prospective users to use a particular technology. For 

instance, TAM by Davis mentioned that users will rather use a technology if it is per-

ceived to be beneficial and easy to use [41]. TAM shown in Fig.1, represents an im-

portant theoretical contribution towards understanding Information Systems (IS) utili-

zation and IS acceptance behaviors [42, 43, 96-97]  and the adoption and usage of 

new IS [44]. However in the context of e-assessment, a number of studies have ap-

plied TAM and extended versions of TAM to establish relationships between comput-

er anxiety and related factors [8, 41, 45].  

 

Fig. 1. The Technology Acceptance Model (Davis, Bagozzi & Warshaw 1989) 

In TAM, Perceived Ease of Use (PEOU) is defined as the extent to which a system 

or innovation is easy to use [41] and Perceived Usefulness, which is the extent to 

which a person believes that using a particular system will enhance his / her job per-

formance, are important predictors of BI of technology use. PEOU predicts PU while 

PEOU and PU are predictors of Attitude (A) towards using a technology. In addition, 

Attitude predicts BI and BI consequently predicts actual use of a technology. TAM 

explains the relationship that existed among perceived ease of use, perceived useful-

ness, user attitudes, behavioral intention and actual system use constructs [46]. Ac-

cording to TAM, behavioral intention determines if prospective users make decision 

to use the system or not. In this study, TAM was considered for extension since it is 

regarded as one of the mostly applied technology adoption models in e-learning con-

text that measures user’s intention towards the use of technology in learning [6, 47, 

48]. 
 

https://en.wikipedia.org/wiki/Technology_acceptance_model#CITEREFDavisBagozziWarshaw1989
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2.6 Conceptual Model Development and Research Hypotheses 

Over the years, tremendous work has been published in the area of e-assessment 

most especially in the developed countries where e-assessment has recorded a huge 

success [17, 49-52]. Relatively little has been handled in the developing countries [8, 

53] most especially in Nigeria and Cameroon context which forms the scope of this 

study. In addition, a number of studies have been conducted to establish links between 

computer anxiety and related factors, using suitable theoretical model such as TAM 

[41, 45], extended TAM [8], UTAUT [12, 54, 55, 94-95], Social Cognitive Theory 

[93], Computer based assessment acceptance model [17] (CBAAM) only few of them 

have used TAM without extending it in the field of e-learning and e-assessment. This 

research therefore aims to investigate the role of technical support towards mitigating 

the effect of computer anxiety of prospective test takers. This study focuses on stu-

dents in sub Saharan African countries where there are reported low level of computer 

self-efficacy. The effect of this technical support variable and other variables will be 

tested randomly across Universities in Nigeria and Cameroon. 

 However, the researchers of this study seek to maximize the strength of this model 

and adapt it within the context of e-assessment adoption towards reducing the effects 

of computer anxiety on prospective test takers most especially when the latter are 

perceived to have low computer self-efficacy. In this study, this extension did not 

include  attitude and actual use variables of TAM since Venkatesh, Morris [45] men-

tioned that researchers are often faced with huge number of related constructs provid-

ed by many theories and discovered that they “pick and choose” variables from these 

models or simply go for a preferred model. In view of this, the researchers hypothe-

sized based on the conceptual model in Fig. 2. 
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Fig. 2. Proposed Model for e-Assessment Acceptance 

 

 

Perceived Ease of Use 

 
In technology acceptance model (TAM), Perceived Ease of Use (PEOU) is defined 

as the extent to which a system or innovation is easy to use [41].  PU and BI are found 

to be influenced by PEOU [45, 56]. 

 

Therefore the researchers hypothesize as follows: 

 
H1: Perceived Ease of Use has significant relationship with Perceived Usefulness 

of E-Assessment. 

. 
H2: Perceived Ease of Use has significant relationship with Behavioural Intention 

Use of E assessment. 

. 

Perceived Usefulness 

 
Perceived Usefulness (PU) is defined as the extent to which a person believes that 

using a particular system will enhance his / her job performance [41, 96]. A strong 
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relationship PU on BI were reported by many studies [17, 48, 57] and it is considered 

as one of the most important predictors of technology acceptance and actual use. 

 
H3: Perceived Usefulness has significant relationship with Behavioural Intention 

use of E assessment. 

 

Technical Support 

 
Tarus, Gichoya [58] as cited by Saidu, Clarkson [59] mentioned that lack of tech-

nical support is one of the major factors affecting the implementation of e-Learning in 

Kenya public Universities. Similarly, Farzin and Dahlan [12] explained that the use of 

available features of e-assessment can be quite challenging to the test takers most 

especially when there is perceived lack of technical support during the assessment, a 

component of facilitating condition available in UTAUT [54] Model. Therefore the 

researchers aim to investigate the effects of technical support on Perceived Usefulness 

(PU) which is to what extent the user feels presence of technical support helps to see 

inherent benefits of e-assessment, and Perceived Ease of Use (PEOU) that is to what 

extent the user feels availability of technical support makes e-assessment easy to use. 

In the case of Computer Self-Efficacy (CSE), the researchers seek to find the influ-

ence of technical support on users with reported low or high computer self-efficacy. 

In other words, to know if technical support is desirable where there is reported high 

computer self-efficacy, while technical support on Computer Anxiety (CA) seeks to 

know if presence of technical support reduces fear associated with use of e-

assessment on students, and finally, effect of technical support on users Behavioual 

Intention (BI) to use e-assessment, and thus hypothesize as follows: 

 
H4: Technical Support has significant relationship with Perceived Usefulness of E 

assessment. 

 
H5: Technical Support has significant relationship with Perceived Ease of Use of E 

assessment. 

 
H6: Technical Support has significant relationship with Computer Self-efficacy use 

of E assessment. 

 
H7: Technical Support has significant relationship with Computer Anxiety use of E 

assessment. 

 
H8: Technical Support has significant relationship with Behavioural Intention to 

use E assessment. 

 

Computer Self-Efficacy 

 



 51 

Computer Self-Efficacy (CSE) is determined as the individual’s beliefs on his/her 

ability to use computers [60]. In Computer Based Assessment, computer self-efficacy 

is an important factor which influences students’ performance during assessment. 

Students with higher CSE were reported to gain significant time only by clicking, 

typing or reading through the PC quicker. Previous studies reported relationships 

between Computer Self-Efficacy and Perceived Ease of Use [17, 61, 62], and thus the 

researchers hypothesized that: 

 
H9: Computer Self-Efficacy has significant relationship with Perceived Ease of 

Use of E assessment. 

 
H10: Computer Self-Efficacy has significant relationship with Computer Anxiety 

use of E assessment. 

 

Computer Anxiety 

 
Computer anxiety is defined as the extent to which an individual expresses uneasi-

ness or fear when he/she is faced with the possibility of using computers for assess-

ment. Anxiety can be classified into three: trait anxiety (permanent since the source is 

fundamental), state anxiety (temporary or induced by the present circumstance), and 

dependent anxiety (a mixture of both trait and state anxiety) [63]. Farzin and Dahlan 

[12] suggested that the construct, computer anxiety, can be classified under the se-

cond type of anxiety (state anxiety) since the feeling will emerge before or during an 

engagement with an information system. The researchers of this study therefore sup-

port this notion by focusing on state anxiety since they are of the opinion that the 

anxiety associated with computer usage may be temporary since it might have been 

induced by the presence of computer technology for assessment. [64] in their study of 

citizen adoption of e-government systems also stressed that Anxiety will have signifi-

cant relationship with behavioral intention and therefore the researchers hypothesized 

that: 

 
H11: Computer Anxiety has significant relationship with behavioural Intention to 

use E assessment. 

3 Research Method 

3.1 Data Collection 

This study followed a positivist research paradigm and in order to investigate e-

assessment acceptance for this study, survey methodology was applied. The final 

questionnaire consisted of 24 questions (see Appendix I). All the questions were mul-

tiple choice close ended, five point likert scales (1-5), from strongly disagree to 

strongly agree. A random probability sampling technique was adopted and in order to 

ensure the adequacy of the sample size in this study, G* power software concept de-



 52 

rived from [65, 66] was applied and total sample size was given at seventy-four 74. 

(See Appendix II). This was necessary to obtain a representative sample [67] that is 

generalizable to a larger population [68]. The study applied online survey methodolo-

gy (see Appendix III) to distribute questionnaire across Universities in Cameroon and 

Nigeria. A total of one hundred and five (105) questionnaires were retrieved out of 

which 3 were excluded due to incomplete responses; thereby giving one hundred and 

two (102) responses as highlighted in Table 1. The final sample consisted of 64 

(62.75%) male and 38 (37.25%) female.  44 participants (43.14%) were above aver-

age in ability to use computer, 52 respondents (50.98%) were average while only 6 

students (5.88%) were below average. According to level of study, Undergraduate 

Year 1 respondents were 55 (53.92%), Year 2 were 18 (17.65%), Year 3 were 13 

(12.74%) while Year 4 were 14 (13.72%) of the sample respectively. 

Table 1. Data Distribution Table 

            Measure    

 

 

            Items 

 

 

   Frequency 

 

 

      Percentage 

 

               Gender 

 N=102 100% 

Male 64 62.75% 

Female 38 37.25% 

   

 

Computer Proficiency 

Level 

Above Average 44 43.14% 

Average 52 50.98% 

Below Average 6 5.88% 

   

 

   University Study Level 

Year 1 55 53.92% 

Year 2 18 17.65% 

Year 3 13 12.75% 

Year 4 16 15.68% 

 

3.2 Data Analysis 

 

This study applied structural equation modeling (SEM) for data analysis. SEM is a 

causal modeling procedure with sole objective of maximizing the explained variation 

of the dependent latent variables to examine the quality of data with reference to the 

attributes of the measurement model [69]. Our applying SEM for data analysis in this 

study is necessary to ascertain if the measurement and structural model meet the qual-

ity criteria for evidence-based research. Empirical studies that applied structural equa-

tion modeling (SEM) are very common lately in the field of information systems [70] 

and it can be considered as having another distinctive and very functional approach 

called partial least square (PLS).  
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3.3 Measurement Model 

To examine measurement model assessment, the PLS algorithm method was ap-

plied by examining the construct validity and reliability. This involved measuring the 

convergent, discriminant validity and loadings of all items with respect to the individ-

ual variables [70]. 

 

The first consideration for this study is the reliability of internal consistency. Reli-

ability of a measurement has been defined as the consistency of a particular research 

instrument, and also regarded as the level to which a test consistently measures what-

ever it measures, as it is primarily concerned with the extent of stability between mul-

tiple measurements of constructs [71]. A construct is considered reliable when the 

value of a composite reliability for a construct is greater than 0.7 and according to 

Hair, Sarstedt [72]), composite reliability (CR) measure of 0.7 and over is acceptable.  

Cronbach's alpha (CA), (coefficient alpha), a type of reliability coefficient reported 

most often in the literature, is known to provide the conventional measure for this 

internal consistency reliability. Cronbach's alpha measures internal consistency relia-

bility, or the degree to which responses are consistent across the items of a measure. If 

internal consistency is low, then the content of the items may be so heterogeneous that 

the total score is not the best possible unit of analysis. A conceptual equation is 

 

                             (1) 

 

where ni is the number of items, not cases, and rij  is the average Pearson correla-

tion between all pairs of items [73]. Although, CA presumes that all items of a con-

struct are equally dependable and therefore, sometimes perceived as having character-

istics of measuring internal consistency conservatively. In view of these limitations, 

therefore, composite reliability was considered a good substitute for CA. [74] men-

tioned that generally accepted threshold for CA is 0.7. In social science, it may go 

down to 0.6 and still be considered valid [75, 76]. [77] maintained that in theoretical 

studies, even modest reliabilities of 0.60 or 0.50 may be acceptable for Cronbach’s 

alpha [78, 79].  Therefore the result suggested that construct reliability for this study 

may be accepted as shown in Table 2. 

 

Table 2. Composite Reliability and Internal Consistency Reliability 

 

Construct Composite Reliability Cronbach’s Alpha AVE 

Perceived Usefulness 0.937 0.900 0.833 

Perceived ease of Use 0.852 0.736 0.658 

Computer Self efficacy 0.792 0.610 0.559 
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Computer Anxiety 0.867 0.774 0.686 

Technical Support 0.866 0.809 0.564 

Behavioural Intention 0.913 0.857 0.778 

 

Convergent validity in this study was established with three criteria: item factor 

loading, composite reliability, and average variance extracted [80]. Firstly, the con-

vergent validity was evaluated from the measurement model by evaluating the factor 

loading greater than or equal to 0.7 which is preferred as mentioned by[81] and cited 

in [82]. Therefore, factor loading lower than 0.7 were removed from the study as 

shown in Table 3. This is also mentioned by Hair, Sarstedt [72], that ordinarily com-

posite reliability should be above 0.70. Consequently, AVE denotes the average vari-

ance from a set of items that were inspected. The indicators removed as highlighted in 

Table 3. (PEOU_1, PEOU_4, CSE_2 and CA_2) from the initial measure increased 

the AVE value of Computer self-efficacy from 0.412 to 0.559. Therefore, value of 

AVE greater than 0.5 indicates that the set of items has sufficient convergence in 

measuring the constructs, as reported by [83]. 

 

Table 3. Convergent Validity for Research Constructs 

Constructs Indicators Loadings Composite    

Reliability 

AVE 

 

Perceived Use-

fulness 

PU_1 0.915  

0.937 

 

0.833 

 PU_2 0.924 

PU_3 0.898 

 

Perceived ease 

of Use 

PEOU_1 0.668  

 

0.852 

 

 

0.658 PEOU_2 0.807 

PEOU_3 0.729 

PEOU_4 0.666 

PEOU_5 0.890 

 

Computer 

Self-Efficacy 

CSE_1 0.750  

 

0.792 

 

 

0.559 
CSE_2 0.251 

CSE_3 0.769 

CSE_4 0.724 

 

Computer 

Anxiety 

CA_1 0.761  

 

0.867 

 

 

0.686 

 

CA_2 0.260 

CA_3 0.845 

CA_4 0.874 

 TS_1 0.712   
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Discriminant validity is often considered as the extent to which a construct empiri-

cally varies from other constructs. Thus, discriminant validity is confirmed when a 

construct exhibits a different characteristic not captured by another construct in the 

same model.  In this study, discriminant validity was measured using Fornell-Larcker 

criterion which is measured by substituting the square root of AVE for the correlation 

coefficient matrix diagonals, with values greater than the correlation coefficients in 

the other dimension as highlighted in Table 4.  The AVE of this study ranged between 

0.559 and 0.833. In view of these, this study however shows the square root of AVE 

is well above the correlation coefficients in other dimensions, which indicates that the 

model in this study has discriminant validity. 

Table 4. Discriminant Validity for Research Constructs 

 

Constructs BI CA CSE PEOU PU TS 

Behavioural Intention 0.882 0 0 0 0 0 

Computer Anxiety -0.218 0.828 0 0 0 0 

   Computer Self-Efficacy 0.386 -0.281 0.748 0 0 0 

Perceived Ease of use 0.407 0.122 0.135 0.811 0 0 

Perceived Usefulness 0.547 -0.051 0.266 0.549 0.913 0 

Technical Support 0.360 0.206 0.185 0.359 0.525 0.751 

 

3.4 Structural Model 

The Coefficient of Determinant (R²) 

 
The first important measure in examining the structural model is the assessment of 

the coefficient of determinant (R
2
) for dependent constructs. The R-square measures 

the proportion of the variance of a dependent variable that is explained by the inde-

pendent constructs [72]. It signifies model’s capability to interpret the dependent vari-

able [84]. Following recommendation by [85], measures of approximately 0.670 is 

substantial, measure around 0.333 is considered moderate, and values less than or 

Technical 

Support 

TS_2 0.774  

0.866 

 

0.564 TS_3 0.785 

TS_4 0.732 

TS_5 0.751 

 

Behavioural 

Intention 

BI1 0.885  

0.913 

 

0.778 BI2 0.873 

BI3 0.888 
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equal to 0.190 is weak. In this study, the predictive power of constructs for the model 

is 38% of the variance in students’ intention to use e-assessment thereby implying the 

descriptive strength of the whole model as well as the evaluation of the predictive 

power of the independent variables highlighted in Fig. 3. 

 

 

 

 

Fig. 3 Outcome of PLS Algorithm Analysis 

4 Discussion and Implication 

The hypotheses for this study were verified by evaluating the statistical importance 

of the path coefficients using t-statistics computed by means of the bootstrap 

resampling approach utilizing 5000 samples as highlighted below, and Non-

parametric bootstrapping [86] was then applied with 5000 replications as recom-

mended by [87]. The two tailed t-tests used as the hypotheses were directional and 

unidirectional [88]. The t-value and the Degree of Freedom (DF) were used to calcu-

late the p-value for each hypothesis. Eleven hypotheses were evaluated for this study. 

The p-value results are shown in Table 5 and Fig. 4 along with the degree of signifi-

cance for each p-value. 
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The purpose of this study is to examine the role of technical support in mitigating 

the effect of computer anxiety on acceptance of electronic assessment. Technology 

acceptance model (TAM) was extended to include Technical Support (TS), Computer 

Anxiety and Computer Self-Efficacy (CSE) and hypotheses formed based on the pro-

posed model. The findings from the analysis reveal that Perceived Ease of Use has 

significant positive relationship with Perceived Usefulness. This indicates that stu-

dents are able to see the potential benefits inherent in the use of e-assessment and thus 

can be considered useful. The outcome is  consistent with findings from previous 

studies on computer-based assessment acceptance [8, 89]. 

Table 5. Hypothesis Testing 

Hypothe-

sis 

Path Path Coef-

ficient 

t-Value Results 

H1 PEOUPU 0.414 4.128*** Supported 

H2 PEOUBI 0.192 1.826* Supported 

H3 PUBI 0.342 3.680*** Supported 

H4 TSPU 0.377 3.897*** Supported 

H5 TSPEOU 0.346 2.386** Supported 

H5 TSCSE 0.185 0.745 Not Supported 

H7 TSCA 0.267 2.574** Supported 

H8 TSBI 0.165 1.479 Not Supported 

H9 CSEPEOU 0.071 0.624 Not Supported 

H10 CSECA -0.331 2.294** Supported 

H11 CABI -0.258 3.031*** Supported 

 *t0.1 = 1.65, **t0.05=1.960, ***t0.01=2.576 
 

Perceived Ease of Use was found to have positive significant relationship with be-

havioural intention. This outcome supports previous studies on acceptance of learning 

management system [48, 90]. This further suggested that when students see potential 

benefits of e-assessment, their will to use the technology increases. Similarly, Per-

ceived Usefulness was found to have a very strong positive relationship with behav-

ioural intention. This means that when students are convinced on the usefulness of e-

assessment, it will enhance their decisions to use it. This is supported by Padilla-

Meléndez, Garrido-Moreno [91] on acceptance of learning management systems and 

related study on students attitude to use blended learning systems by Padilla-

Meléndez, del Aguila-Obra [92]. 

 
On the role of Technical Support, there were no empirical studies found prior to 

conducting this study. Although, Tarus, Gichoya [58] as cited by Saidu, Clarkson [59] 

did mention that lack of technical support is one of the major factors affecting the 

implementation of e-Learning in Kenya, and Farzin and Dahlan [12] stressed that e-

assessment can be quite challenging to the test takers most especially when there is 

lack of technical support during assessment. The findings of the analysis show that 

Technical Support has strong relationship with Perceived Usefulness of e-Assessment 

system. This indicates that students are able to see the usefulness of e-Assessment 
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when technical assistance is provided. On the other hand, Technical Support corre-

lates with Perceived Ease of Use. This outcome indicates that availability of prompt 

technical assistance during assessment would help the students see the relative ad-

vantage hence the validity of this hypothesis. Nevertheless, outcome of the analysis 

did not show any significant relationship between Technical Support and Computer 

Self-Efficacy; therefore not supporting the hypothesis. 

 
Technical Support has strong positive relationship with Computer Anxiety. This 

outcome indicates that presence of Technical Support has the capability to reduce fear 

associated with the use of computer for assessment by University students in Nigeria 

and Cameroon.  This confirms the objective of this study which is to confirm if Tech-

nical Support has the capability to reduce computer anxiety on Undergraduate stu-

dents during electronic assessment. Although, the outcome of the analysis did not 

support the hypothesis that Technical Support has relationship with students’ behav-

ioural intention to use e-Assessment, the researchers believed that with larger sample 

size, the relationship between these two constructs might be significant since there is 

significant relationships between Technical Support and Perceived Usefulness and 

Perceived Ease of Use as reflected in Fig. 4. 

 

 
 

Fig. 4. Outcome of Structural Model Analysis 

 

  Note: Supported  

Technical 

Support

Perceived 

Usefulness

Computer 

Anxiety

Behavioural 

Intention

Perceived 

Ease of Use

Computer 

Self-Efficacy

0.342
3.680***

0.192
1.826*

-0.258
3.031**

0.165
1.479

0.185
0.745

0.414
4.128***

0.267
2.574**

-0.331

2.294***

0.071
0.624

0.377

3.897***

0.346
2.386**
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     Not Supported  

 

 

Computer Self-Efficacy did not report any significant relationship with Perceived 

Ease of Use. The researchers believed CSE may not be an important factor for them 

since they are comfortable using computer and therefore using e-Assessment by this 

group of students would not be an issue after all. This is contrary to previous studies 

where there are reported relationships between Computer Self Efficacy and Perceived 

Ease of Use [17, 61, 62]. Notwithstanding, there is a strong relationship but negative 

path between Computer Self-efficacy and Computer Anxiety. This indicates that 

Computer Anxiety is likely to affect the students’ performance during assessment 

regardless of their level of proficiency in the use of Computer. This outcome is evi-

dent from the survey as most of the respondents claimed to have average and above 

average skills in the use of computer. Finally, there is a negative significant relation-

ship between Computer Anxiety and students’ behavioural intention to use e-

Assessment. This confirms the objective of this study which is to find ways to reduce 

fear that arises when students are faced with using computer for assessment. 

5 Conclusion 

The purpose of this study is to examine the role of technical support in mitigating 

effect of computer anxiety on students taking e-assessment in sub Saharan African 

countries, Cameroon and Nigeria in particular. This study extended Technology Ac-

ceptance Model (TAM) with additional variables such as Computer Self-Efficacy, 

Computer Anxiety and Technical Support. The model hypothesized eleven relation-

ships and eight of them were found to be significant. The theoretical contribution of 

this study filled the research gaps where empirical validation of role of Technical 

Support construct towards mitigating effect of computer anxiety on University stu-

dents during e-Assessment had not been carried out by any other researcher in the 

field of e-assessment acceptance. The conceptual model was found to be reliable hav-

ing subjected it to measurement and structural analysis giving birth to the final model 

for this study (e-Assessment Acceptance Model, shown in Fig. 5). In addition, this 

study supports the body of knowledge by establishing that Computer Anxiety is an 

important factor which can affect University students regardless of their level of com-

puter proficiency. It also revealed that when technical assistance is available, comput-

er anxiety during e-Assessment on majority of University students in Nigeria and 

Cameroon is reduced. 

The practical implication of this study’s outcome is that many students’ actual aca-

demic potentials may not be seen if education policy makers and University adminis-

trators do not always strive to ensure that all measures that can reduce computer anxi-

ety are introduced, which include provision of Technical Support during electronic 

assessment. 

Finally this study is not without its limitations, due to limited time available to 

complete this study, the total sample used for this study are not equal representation 
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of students from the countries under investigation (Nigeria and Cameroon); caution 

should be taken when generalizing the outcome of this study. Future study is expected 

to increase the sample size and confirm the final model for this study so as to obtain 

findings that can be generalized. In addition, the study can be separated to see the 

effect on the individual countries and taking survey of students who do not have 

knowledge of computer may provide an insight that can further guide organizations 

and education administrators. 

 

 
 

Fig. 5.  e - Assessment Acceptance Model (e-AAM) 
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Appendix I:  Final Survey Description 

 

 

Perceived Usefulness 

PU1 Using e-assessment will improve my work 

PU2 Using e-assessment will enhance my effectiveness 

PU3 Using e-assessment will increase my productivity 

Perceived Ease of Use 

PEOU1 My interaction with e-assessment is clear and understandable  

PEOU2 It is easy for me to become skilful in using the e-assessment. 

PEOU3 E-assessment system enabled me to take exams easily.  

PEOU4 I find the e-assessment easy to use. 

PEOU5 Using e-assessment to take exams was a good idea. 

Computer Self -Efficacy 

CSE1 I could complete a job or task using the computer 

CSE2 

 

I could complete a task using the computer if someone me showed 

how to do it first 

CSE3 I can navigate easily through the web to find any information I need 

CSE4 I believe I have the basic skills required to use internet and computer 

before I begin to use e-assessment. 
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Computer Anxiety  

CA1 The e-assessment system is somewhat intimidating to me (Reverse).  

CA2 I hesitated to use the e- assessment system for fear of making mis-

takes that I couldn’t correct (Reverse).  

CA3  I am afraid about using the e-assessment system (Reverse).  

CA4 Working with the e-assessment system made me nervous (Reverse).  

Technical Support  

TS1 It will be easy to use e-assessment if there is technical staff around 

me. 

TS2 It will be easy to use e-assessment if I’m shown its inherent benefits  

TS3 I will use e-assessment if I’m guided on how to use some of its fea-

tures during assessment. 

TS4 Fear of e-assessment is reduced if I have a feeling that technical sup-

port staff is around.  

TS5 Technical support is important for me to use e-assessment. 

Behavioural Intention 

BI1 I intend to use e-assessment  in the future 

BI2 I predict I would use e-assessment in the future 

BI3 I plan to use e-assessment in the future 

 

 

Appendix II: G* Power Analysis 
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Appendix III:  Data Source Link 

 

https://www.surveymonkey.com/analyze/CHYvAqnK1Bpo9mahS 

btI6INn5leHha2UuA3sFPNd3bN95RZ3ZIEN5b_2Bk5COgaH5 

https://www.surveymonkey.com/analyze/CHYvAqnK1Bpo9mahS

