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Abstract 

The deployment of electronic examination systems (e-exams) has been used worldwide for 

decades by educational testing institutions to assess students’ learning achievement levels and 

suitability for admission to subsequent higher levels of educations. However, the use of such 

systems for testing students within tertiary level education institutions is a more recent 

innovation usually necessitated by huge student intakes relative to limited teachers to instruct 

and examine them. This study investigated the behavioural intention of university students 

towards the use of e-exams for assessing their learning achievements in their programmes. The 

study collected data through a structured questionnaire survey of 318 undergraduate students 

in the University of Maiduguri, Borno State, Nigeria. The questionnaire items were based on a 

modified Unified Theory of Acceptance and Use of Technology (UTAUT), while structural 

equation modelling was used to to investigate the relative strengths of the UTAUT factors and 

moderators in accounting for the students’ behavioural intention to willingly accept and use e-

exam systems in their programmes. Performance expectancy, effort expectancy, social 

influence and facilitating condition all had the expected effects on behavioural intention 

towards e-exam system as predicted by UTAUT. The paper discusses some key implications 

of the findings, as well as policy recommendations for university administrators regarding 

adoption and use of e-exam systems in the delivery of their programmes.  
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Introduction 

Technology is permeating fast into all aspects of human lives, and substantial advance has 

already occurred in integrating technology into various aspects of education delivery. All 

developed and many developing countries continue to invest huge amounts to integrate 

technological innovations into teaching and learning in their education sectors. With the advent 

of electronic learning, the strategies for teaching and learning continue to evolve in higher 

educational institutions and many learning programs have been developed for such (Cigadem 

& Topcu, 2015). Among the innovations is e-examination (or e-exam) system, which is 

considered to be an effective and more efficient means for measuring student`s academic 

achievements, ethical knowledge and practical skills (Karadag & Orhan, 2015; Mohammadi, 

2015; Xu, Guo, Wan & Zhu (2011). 

     E-exam systems are quickly gaining acceptance in many higher educational institutions due 

to the fact that examination is a standard and long-accepted process for evaluating levels of 

knowledge acquired by students and e-exam systems provide great potentials to enhance the 

process (Adebayo & Abdulhamid, 2014). E-exam is significant because it eases exam 

management with considerable level of security (Catelloa-Roca, Herrera-Joancomarti & 

Dorca-Josa, 2006). Another valid point is that such systems allow minimizes amount of 

repeated preparing and marking of examinations by teachers, reduce examination operational 

expenses, and provide access to statistical analyses and results of data collected through the e-

exam system that provide much insight on students’ progress (Modiri, Farahi & Ketabi, 2011). 

Such benefits can also be reaped by organizations from their various internal training 

assessment routines (Decman, 2015). Nevertheless, a contrary opinion suggests that, validity 

of the process with respect to effective and valid evaluation of university students is still a 

subject of concern (Patel et al., 2014). 

 

Research objective 

This research paper aimed to ascertain how the Unified Theory of Acceptance and Use of 

Technology (UTAUT) model could be used to understand and explain the behavioural 

intention of students to willingly embrace and use e-exams systems in tertiary education 

delivery. This issue of students’ willingness to use e-exam systems instead of being forced to 

do so is very important because students’ preferences and choices are often not adequately 

considered when a university administration decide to deploy such systems. It is therefore also 

important to investigate factors that are likely to motivate students to willingly accept such 

systems, which can then be managed by university administrators to achieve that goal. Key 

among those factors are likely to be students’ effort expectancy and performance expectancy 

of e-exam systems, which should also be given adequate consideration by university 

administrators and tertiary education bodies (Decman, 2015). 

 

The Unified Theory of Acceptance and Use of Technology (UTAUT) 

UTAUT was first proposed and tested by Venkatesh et al. (2003). The theory was developed 

from a synthesis of the interrelations of the various constructs and variables in the precedent 

Technology Acceptance Model (TAM), Theory of Reasoned Action (TRA), Diffusion of 

Innovations (DOI) Theory, and Theory of Planned Behaviour (TPB), among others. The theory 

highlights the impact of user behavioural intentions to use a technology or system and the likely 

influence of various factors and moderators on those intentions. The four main factors proposed 

by the original UTAUT are performance expectancy, effort expectancy, social influence and 

facilitating conditions, with age, gender and experience of users and voluntariness of use 

specified as likely moderators of the influence of the main factors on behavioural intention. 

The theory has experienced much improvements over time with introduction of some new 



Journal of Information Science, Systems 
and Technology, 2021, Vol.5, No.1/2 
[August], 83-101 [Research Article]  

Ibrahim, M.M., Ba’aba, H.B., Ismail, M., Dawud, M.A. // 
An investigation of the factors influencing university students’ behavioural intention 

toward electronic examination system / 85  

  

factors such as habit, price value and hedonic motivation, learning and teaching methods, 

cognitive individual differences, and trust. (Decman 2015; Lin et al., 2013; Shibl, Lawley, & 

Debuse, 2013; Pahnila, Siponen, & Zheng, 2011; Venkatesh, Thong, & Xu, 2012; Venkatesh 

et al., 2003; Bostjan, Sumak & Andrej Sorgo 2016). The original UTAUT is represented in Fig. 

1.  

 

 
 

Fig 1. The Unified Theory of Acceptance and Use of technology model (Venkatesh et al., 2003). 

 

Related Empirical Literature 

Maldonado et al. (2009) reported that e-learning motivation was significant in explaining 

students’ adoption and use of e-education portals. Using the UTAUT, Chen (2011) found out 

that compatibility of the e-learning system with educational delivery processes was a 

significant motivator for students’ behavioural intentions to accept and use the system. Also 

using the UTAUT, Khechine et al. (2014) reported that students’ intention to use technology 

was linked with their practical academic performance. Age was found out to be significant 

moderator variable, while gender was not. Some studies that conducted empirical testing of the 

UTAUT had reported that as high as 70% of technology usage intentions were explained by 

theory’s factors and moderators (Chen, 2011; Tosuntas, Karadag and Orhan 2015; Sumak and 

Sorgo, 2016; Venkatesh et al., 2003).  

     There have been many researches that have used and tested the UTAUT for understanding 

intentions to accept and use different kinds of technology in different education delivery 

settings. The studies however focus mostly on Web-based learning systems, E-learning 

systems and Interactive Whiteboard systems, etc. (Chen & Chen, 2015; Chiu & Wang, 2008; 

Pynoo et al., 2011; Sumak & Sorgo 2016; Sumak, Henricko, Polancic & Pusnik, 2010; Tan, 

2013). Among the very sparse empirical literature that have used the UTAUT to understand 

user behavioural intention to accept and use e-exam systems are Umar, & Wilson (2019), 

Bukar, Bello, & Ibi (2016), and Waziri, Tahir & Sani, (2019). However, no published research 

was found that has used UTAUT to explore the significant factors that might explain university 

students’ intentions to accept and use e-exam systems being planned or already deployed by 

their universities to administer  examinations in the North East socio-political and cultural 

region of Nigeria, and also considering various persistent challenges like inadequate access to 

Internet facilities and unreliability of electricity supply required to power computer systems in 

the university. For illustration, Internet penetration access of Nigeria in 2017 stood at only 

48.8% overall with only 27.1% users out of an estimated population of about 200 million 

(Internet Usage Stats, 2017). Challenges such as these are likely to significantly affect not only 
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facilitating conditions, but students’ effort and performance expectations with e-exam systems. 

These considerations were key motivators for this research. 

 

 

Modified UTAUT adopted for this study 

Research on technology acceptance have mostly been based on Davis’ (1989) Technology 

Acceptance Model (TAM) (Al-qeisi et al., 2014). Technology adoption is defined as the extent 

to which a person willingly and continuously uses the technology. Most studies on acceptance 

and use of new technology have also affirmed that actual adoption of the technology is 

preceded first by intentions to adopt it (Chu & Chen, 2016).  

 

 
Fig 2. Modified UTAUT adopted for this study. 

 

      Hence, in order to investigate the significant predictive factors for students’ Behavioural 

Intention (BI) to willingly use e-exams systems in the Nigerian universities, this study used as 

its research model a modified UTAUT that has Performance Expectancy (PE), Effort 

Expectancy (EE), Attitude Toward Using Technology (AT), Social Influence (SI), Computer 

Anxiety (AX), Facilitating Conditions (FC), as candidate predictor factors, as well as Gender 

and Age as likely moderators. The initial UTAUT by Venkatesh et al. (2003) did not include 

computer anxiety and habit as candidate factors, and this is often mentioned as limitations of 

the initial (Farzin & Dahlan 2016). Hence, “Anxiety while using technology” (AX) and 

“Attitude toward technology” (AT) were incorporated in the UTAUT version adopted for this 

study. Anxiety is the degree of apprehension, fear or discomfort with respect to individual use 

and interactions with a technology and might have some influence on personal perceptions of 

behavioural control in using the technology. Attitude toward using technology is the “the 

degree to which an individual believes they should use a particular technology or system” 

(Chao-Min and Eric 2008; Sundaravej, 2010). Moreover, Voluntariness and Experience, which 

were candidate moderators in the initial version were omitted for the following reasons: 

voluntariness is usually out of question for students once their institutions or lecturers decide 

to use e-exam systems, and the students likely had had about the same level of experience of 

those systems in their secondary school certificate and university entrance examinations. Fig. 

2 above illustrates the UTAUT main factors and moderators and the corresponding hypotheses 

that guided conduct of this study, and which are explained further below. 
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Performance Expectancy (PE):  

Performance Expectancy (PE) is defined as ‘‘the extent to which an individual believes that 

using the system will help him/her to attain gains in job performance” (El-Masri & Tarhini, 

2017).  Performance Expectancy (PE) has similarities with perceived usefulness in TAM and 

also to relative advantage in the Diffusion of Innovations model (Venkatesh et al., 2003). More 

so, in the UTAUT, PE was perceived to serve as a direct motivator for behavioural intention. 

In this study, PE measures the students’ beliefs about the potential values they would derive 

through use of the e-exam system. Several studies have presented vital role that PE plays on 

BI across several e-learning tools (Al-Gahtani 2016; Chiu and Wang 2008; Chu and Chen 

2016; Marchewka et al., 2014; Merhi 2015; Oye et al., 2014). Moreover, PE was discovered to 

have a higher greater relationship with BI, compared to other UTAUT constructs such as Effort 

Expectancy (EE),  than EE (Venkatesh et al. 2003), and similar results have been reported in 

several e-learning studies (Arpaci 2015; Chu and Chen 2016; Tarhini et al., 2015). In view of 

these findings, it is expected that if the students perceived that the e-exam system is capable of 

correctly assessing their learning achievement and add value to their educational experience 

then their chances of accepting the system is expected to be high. Similarly, students may resist 

such technologies and may subconsciously sabotage it by not devoting enough commitment in 

doing well on the e-exam system if they are skeptical of the system’s effectiveness and 

educational value. Therefore, the following hypotheses were postulated: 

o H1: Performance expectancy influence directly students’ behavioural intention to 

accept and use e-exam systems. 

o H1a: Performance expectancy influence behavioural intention more strongly in male 

than female students. 

o H1b: Performance expectancy influence behavioural intention more strongly in older 

than younger students. 

 

Effort Expectancy (EE) 

Effort expectancy (EE) is defined as ‘‘the degree of ease associated with the use of the system’’ 

(Venkatesh et al., 2003, p. 450). It is similar to “ease of use” in the TAM by Davis (1989). 

From UTAUT context, EE is theorized to have a direct inverse relationship with BI. 

Additionally, several studies such as Venkatesh and Zhang (2010), and Lin et al., (2014a, b) 

have reported evidences of the indirect influence of EE on BI through PE. However, from the 

literature review, several research studies discovered student`s perceptions on utilizing 

technologies for their educational experiences as supportive of the vital role that EE plays in 

predicting the BI (Abbasi et al. 2015; Al-Gahtani 2016; Cheung and Vogel 2013; Chiu and 

Wang 2008; Merhi 2015; Oye et al., 2014; Park 2009). In this study, EE was employed to 

measure the students’ beliefs of the extent to which the e-exam is free of or requires extra 

learning to use or actual use effort. It is presumed that if the students perceived the system easy 

to use, then there are high chances of the system being accepted and used by them. Therefore, 

the following hypotheses were proposed: 

o H2: Effort expectancy influence inversely students’ behavioural intention to accept and 

use e-exam systems. 

o H2a: Effort expectancy influence behavioural intention more strongly among female 

than male students. 

o H2b: Effort expectancy influence behavioural intention more strongly among younger 

than older students. 

  

Attitude Toward Using Technology (AT) 

Attitude has to do with the participant's positive or negative feelings with regards to performing 

a certain activity, such as the use of e-exam system for the purpose of learning achievement 

evaluation. While Elias, Smith and Barney (2012) view attitude as an evaluative judgment, 

either positive or negative, held by an individual towards some attitude object. A positive 
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attitude about the use of e-exam system ensures that students will use the system happily and 

effectively. Additionally, attitude has been shown to be a strong predictor of behavioural 

intention as reported by Ajzen and Fishbein (l980), Davis, (l989) and Pavlou and Fygenson 

(2006). Subsequently, the following hypotheses were proposed; 

o H3: Attitude toward using technology influence directly students’ behavioural intention 

to accept and use e-exam system.  

o H3a: Attitude toward using technology influence behavioural intention more strongly 

among male than female students. 

o H3b: Attitude toward using technology influence behavioural intention more strongly 

among older than younger students. 

 

Social Influence (SI) 

Social influence (SI) is defined as ‘‘the degree to which an individual perceives that important 

others believe he or she should use the new system’’ (Venkatesh et al., 2003, p 451). It’s similar 

to the construct of Social Norm in TRA, TPB and TAM2. Additionally, SI refers to the social 

pressure originating from an external environment on individuals that may have effect on their 

perceptions and behaviours to engaging with activity in a certain way (Venkatesh et al., 2003). 

The direct influence of SI on BI is based on the expectation that people may be influenced by 

the opinion of others which persuades them to engage in some behaviour which they might not 

have done without the influence. Venkatesh and Davis (2000) indicated that the influence of 

SI happens only in compulsory situations and has less impact in voluntary situations. The 

influence of SI on BI was examined in this study because, in the context of e-exam systems, 

students’ decision to accept and use the systems is influenced by the dictates of their lecturers 

and influenced by the opinions of other students (Cheung and Vogel 2013; Chu and Chen 2016; 

Lin et al., 2013; Marchewka et al., 2014; Sharma et al. 2016b; Tosuntas et al., 2015). Therefore, 

this study postulated the following hypotheses: 

o H4: Social influence affect directly students’ behavioural intention to accept and use 

e-exam systems. 

o H4a: Social influence affect behavioural intention more strongly among female than 

male students. 

o H4b: Social influence affect behavioural intention more strongly among younger than 

older students. 

 

Anxiety While Using Technology (AX) 

Anxiety has to do with participant's hesitations while using a technology. When students 

possess negative attitude towards an e-exam system that they are encouraged or required to 

use, they are likely to become anxious before and during using the system, and would 

consequently have lowered intentions to use the system (Kohnke, Cole & Bush, 2014). 

Therefore, the following hypotheses were proposed 

o H5: Anxiety influence inversely students’ behavioural intention to accept and use e-

exam systems. 

o H5a: Anxiety influence behavioural intention more strongly among women than male 

students. 

o H5b: Anxiety influence behavioural intention more strongly among younger than older 

students. 
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Facilitating Condition (FC). 

Facilitating Condition (FC) is defined as ‘‘the degree to which an individual believes that an 

organizational and technical infrastructure exists to support use of the system’’ (Venkatesh et 

al. 2003, p 453). FC refers to the external resources required to aid the performance of a 

behaviour (Ajzen, 1991). FC highlights the crucial role and likely influence of appropriate and 

adequate environmental conditions as vital antecedent of human behaviours in information 

systems (Alryalat et al., 2013; Banerjee and Dey 2013; Dwivedi et al., 2011; Williams et al., 

2011) and in e-learning systems (Chu and Chen 2016; Marchewka et al., 2014; Phahlane and 

Kekwaletswe 2014; Sawang et al., 2014; Tosuntas et al., 2015). Students’ perceptions of these 

conditions should be expected to influence their behavioural intentions towards accepting and 

using e-exam systems.  FC is defined and measured in this study based on perceptions by 

students on how well they are enabled to access the necessary technical resources together with 

the required policy and operational support to utilize the e-exam system. Hence, it is presumed 

that FC will influence students’ behavioural intentions to accept and use e-exam systems. 

Accordingly, the study proposes the following hypotheses: 

o H6: Facilitating condition influence directly students’ behavioural intention to accept 

and use e-exam systems. 

o H6b: Facilitating condition has stronger influence on behavioural intention among 

younger than older students. 

 

Methodology 

The study focused on and collected data from undergraduate students of University of 

Maiduguri, Borno State (UNIMAID) in North-East Nigeria. The university was established in 

1975 as one of the second-generation public universities in the country, during the Third 

National Development Plan (1975-80) by the then Federal Military Government, and the 

university inherited the premises previously used by the former North East College of Arts and 

Science. It currently has 11 faculties, as well as a College of Medical Sciences and a 

Postgraduate School, and has about 26,000 students> In order to achieve improved 

management of its examinations, an e-examination system was introduced in 2010, and the 

system has continued to be a subject of debate in the University since then (UNIMAID 

Website; Daily Trust 2014).Currently, there is limited Internet connectivity access within the 

university campus, along with continuing inadequate electricity supply as had been reported 

by Mishra (2009), and Bukar, Bello, & Ibi (2016). 

     The study adopted and used a questionnaire instrument which collected respondents’ 

demographic information, as was done by Sundaravej (2010), as well as questions for 

collecting data for measuring each of the six construct variables – Performance Expectancy 

(PE) Effort Expectancy (EE), Attitude Toward Use of Technology (AT), Social Influence (SI), 

Anxiety While Using Technology (AX), Facilitating Conditions (FC), and Behavioural 

Intention (BI). Each construct was measured with four questions, except for the BI which has 

three questions, making 27 questions in all, borrowed from Venkatesh et al., (2003), Wang and 

Shih (2009) and Moran et al. (2010). Each question provided 5-point Likert response scale with 

responses ranging from Strongly Disagree (1) to Strongly Agree (5). The study applied a 

purposive sampling method, targeting students who had used the e-exam systems across 

different faculties of the university. A total of 318 copies of the 400 copies of the questionnaires 

that were distributed were returned completed. Structural equation modelling technique was 

subsequently used to test the stated hypotheses on the interrelationships among the construct 

variables.  
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Respondents’ characteristics 

Table 1 presents the demographic description of the sample population, where 71.1% of the 

respondents were males and 28.9% were female. Additionally, 58.2% of the respondents were 

between 19 and 24 years old. About 18.9 % were in their second academic year and up to 

69.2% of the respondents were experienced students with more than 2 semesters of experience 

in using e-exam systems. However, 48.1% of the respondents indicated absence of any pre 

training received concerning how to utilize the system, while 73% indicated that the system 

was imposed on them against their wish. The respondents, as a whole, were therefore 

considered representative of the research focus environment who used the e-examination 

system. Table 1 below presents the detail representation of the demographic data. 

 
Table 1: Respondents’ Demographics and Previous E-Exam Experiences 

Variable Frequency %  Variable Frequency % 

Gender    E-exams Usage 
Male 226 71.1  1 Semester 6 1.9 

Female 92 28.9  2-3 Semester 92 28.9 

Total 318 100.0  More than 3 Semesters 220 69.2 

    Total 318 100.0 

Age       

19-24 185 58.2  E-exam Training 
25-34 92 28.9  None 153 48.1 

35-44 38 11.9  1-5 Hours 120 37.7 

45-above 3 .9  More than 5 Hours 45 14.2 

Total 318 100.0  Total 318 100.0 

       

Academic Year    Pressure to Use E-exam System 
1st Year 11 3.5  No 86 27.0 

2nd Year 60 18.9  Yes 232 73.0 

3rd Year 101 31.8  Total 318 100.0 

4th Year 141 44.3     

Others 5 1.6     

Total 318 100.0     

 

Results 

 

Reliability Statistics 

Reliability of measures refers to the extent by which the instrument is free of random error. It`s 

majorly concerned with stability and consistency of measurement. However, internal 

consistency is commonly used in information systems (IS) related research (Alshehri et al., 

2013). And from table 2 below, the results show valid values of construct items factor loading, 

a good composite reliability and average variance extracted together with appropriate values 

of Cronbach’s alpha. All of these checks indicate appropriate construct reliability that support 

the research analysis to move to the next stage. 

 

Convergent and Discriminant Validity 

Convergent validity is defined as the function of association between two different 

measurement scales which are supposed to measure the same concept. Average variance 

extracted (AVE) is dependent of convergence validity and is used to calculate the explanatory 

strength of all variables of the dimension to the average variation (Alshehri et. al., 2013). 

Therefore, a construct is said to have a convergent validity when the composite reliability goes 

above the value of 0.70 and AVE from 0.50 (Hair et.al, 2006). From table 2, the values of factor 

loading of items, AVE, CR and Cronbach’s alpha values all satisfied the required thresholds. 

Additionally, discriminant validity is defined as the ability of the scales to reflect on their 

presumed construct distinctively from the relation with all other scales in the research model 
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(Alshehri et al., 2013). There are three ways to measure discriminant validity. First, you can 

test the confidence interval of the correlation coefficient among the dimensions through 

addition or subtraction of two standard deviations, and the construct will exhibit a good 

discriminant validity if its confidence interval is without “1”. Secondly, in order to obtain a 

good discriminant validity, the correlation coefficients through all dimensions must be below 

the value of 0.85. Thirdly, if the AVE value of one dimension is said to be higher than the 

square of coefficients between it and any other dimension, it implies that the discriminant 

validity is good. Table 3 below shows the discriminant validity of the constructs and all 

satisfied the required value (Hung, Chang & Hwang, 2011). 

 

Goodness of Fit for the Model 

Model fit indices showcases the linearity of how the factors are interrelated and goodness of 

fit index (GFI) was found to be .485 and adjusted goodness of fit (AGFI) .370. While the root 

means square error approximation (RMSEA) was .283. Table 4 below displays the overall fit 

indices of tested structural model. 

 
Table 2: Reliability Validation Results 

Construct Items Factor 

loading 

Composite 

reliability CR 

Average variance 

extracted AVE 

Cronbach’s 

alpha 

PE 

PE1 0.73 

0.832 0.554 0.830 
PE2 0.71 

PE3 0.78 

PE4 0.76 

EE 

EE1 0.61 

0.836 0.563 0.835 
EE2 0.78 

EE3 0.76 

EE4 0.83 

AT 

AT1 0.72 

0.803 0.504 0.801 
AT2 0.69 

AT3 0.73 

AT4 0.70 

SI 

SI1 0.82 

0.898 0.688 0.897 
SI2 0.85 

SI3 0.87 

SI4 0.78 

AX 

AX1 0.70 

0.879 0.648 0.868 
AX2 0.88 

AX3 0.90 

AX4 0.72 

FC 

FC1 0.84 

0.927 0.760 0.925 
FC2 0.85 

FC3 0.92 

FC4 0.88 

BI 

BI1 0.73 

0.833 0.625 0.827 BI2 0.83 

BI3 0.81 

PE= Performance Expectancy, EE= Effort Expectancy, AT=Attitude toward using technology, 

SI=Social Influence, AX=Anxiety while using technology, FC=Facilitating Conditions,  

BI=Behavioural Intention. 
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Table 3 Discriminant validity 

 FC PE EE ATU SI AX BI 

FC 0.872             

PE 0.380 0.744           

EE 0.339 0.457 0.750         

AT 0.276 0.363 0.365 0.710       

SI 0.359 0.563 0.393 0.354 0.830     

AX 0.375 0.730 0.348 0.277 0.528 0.805   

BI 0.510 0.579 0.574 0.407 0.525 0.497 0.791 

 

 
Table 4: Structural Model Fit Indices 

Fit indices Recommended value Structural Model 

x2/df <3 440.157/303=1.453 

P (p-value) >0.05 0.997 

GFI >0.9 0.911 

RMSEA <0.08 0.038 

AGFI >0.8 0.889 

NFI >0.9 0.916 

CFI >0.95 0.972 

 

Multiple Regression Analysis for the model 

In order to test for the normality and the linearity of the model, variable-wise, multiple linear 

regression was used and the respective coefficients of Beta, t and level of significance of the 

variables were obtained. Table 5 below shows the results, which only confirm that PE, EE, FC 

and SI have individual significant effect on BI towards e-exam system among students, while 

AX (Anxiety) and AT (Attitude) did not have significant effects. 
 

Table 5 Result of Multiple Regression for the model 

Hypotheses / Pathways Βeta (β) S.E. C.R. p Note Comment 

H1 PE → BI .141 .081 2.358 .018 * Supported 

H2 EE → BI .230 .047 4.787 0.000 *** Supported 

H3 AT → BI .079 .044 1.711 .087 N.S. Not supported 

H4 SI → BI .165 .059 3.165 .002 ** Supported 

H5 AX → BI .098 .068 1.655 .098 N.S. Not supported 

H6 FC → BI .235 .037 4.977 0.000 *** Supported 

β: Estimate (path), S.E.: standard error, C.R.: critical ratio value (t-value) 

Note: * p-value < 0.10 (t-value>1.96), ** p-value < 0.05 (t-value>2.58), *** p-value < 0.01 (t-

value>3.29) 

 

Table 6: Gender as Moderator 

 Male Female  

T-value  

(Male - Female) 

 

 

Comment 
 Path 

coefficients 

Standard 

error 

Path 

coefficients 

Standard 

error 

H1a 0.299 0.005 -0.043 0.513 -2.738*** Supported 

H2a 0.142 0.026 0.431 0.000 3.399*** Supported 

H3a 0.103 0.080 0.010 0.780 -1.373N.S. Not supported 

H4a 0.051 0.516 0.500 0.000 4.475*** Supported 

H5a 0.124 0.154 0.044 0.444 - 0.759N.S. Not supported 

*** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10 
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Table 7: Age as Moderator 

 Younger  Older  

T-value 

Older -Younger 

 

 

Comment 
 Path 

coefficients 

Standard 

error 

Path 

coefficients 

Standard 

error 

H1b 0.170 0.054  0.159 0.262 -0.065 N.S. Not supported 

H2b 0.241 0.000 -0.014 0.776 -3.491*** Supported 

H3b 0.084 0.083 -0.035 0.527 -1.621 N.S. Not supported 

H4b 0.138 0.033  0.983 0.000  7.203*** Supported  

H5b 0.145 0.047 -0.132 0.261 -2.002** Not supported 

H6b 0.181 0.000 0.049 0.313 -2.046** Not supported 

*** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10 

 

Structural model and path analysis 

Structural equation modelling (SEM) was used to test the predictive relationship of PE, EE, 

AT, SI, AX and FC on BI as a viable model for predicting student`s behavioural intention to 

use e-exam system among students of a Nigerian university. The SEM approach uses a 

maximum likelihood estimation technique. The technique considered the standardized beta 

coefficients and t-values of the hypothesized model. Tables 5, 6 and 7 present the results.  

     In Table 5, the estimates for H1 (PE → BI) are is β= .141, p = 0.018 < 0.05, which confirm 

a positive relationship between performance expectancy and behavioural intention. The T value 

in Table 6 for the moderating effect of Gender on PE → BI (H1a) is ,T value = -2.738, which 

validates the hypothesis that gender is a significant moderator of PE → BI relationship, and 

that the moderating effect of gender is stronger among males (0.299) than females (-0.043). 

However, the T value in Table 7 for hypothesis H1b on the moderating effect of Age on PE → 

BI relationship is -0.065, which does not support the hypothesis.  

     Also in Table 5, the estimates for H2 (EE → BI) are β= .230, p = 0.000 < 0.01, which 

confirm a very strong positive relationship between effort expectancy and behavioural 

intention. The T value in Table 6 for the moderating effect of Gender on EE → BI (H2a) is -

3.399, which validates the hypothesis that gender is a significant moderator of the EE → BI 

relationship, and also that the moderating effect of gender is stronger among females (0.431) 

than males (0.142). Furthermore, the T value in Table 7 for hypothesis H2b for the moderating 

effect of Age on EE → BI is -3.491, which is also significant and supports the hypothesis, with 

the moderating effect stronger for younger (0.241) than the older (-0.014) students. 

     For H3 which hypothesized direct relationship between Attitude (towards use of 

technology) and Behavioural Intention (AT → BI), the estimates in Table 5 are β= .079, 

p=0.087 > 0.05, which is not significant and therefore does not support the hypothesis that 

Attitude influences Behavioural Intention. As H3 is not supported, it is not surprising that the 

moderating effects on AT → BI relationship of Gender (H3a, Male versus Female) in Table 6 

(T value = -1.373), and Age (H3b, younger versus older aged) in Table 7, (T value = -1.621) 

are also not significant. Therefore, the hypothesized moderating effects of both gender and age 

are not supported.  Similarly, as for H3, H3a and H3b, the estimates for H5 on the relationship 

between Anxiety (while using technology) and Behavioural Intention (AX → BI) in Table 5 is 

not significant, and so also the hypothesized moderating effects of Gender and Age on the 

relationship (H5a and H5b in Tables 6 and 7 respectively. 

     For H4 which predicted positive relationship between Social Influence and Behavioural 

Intention (SI → BI), the estimates are β=0.165, p=0.002 < 0.01, which affirmed the hypothesis. 

Additionally, the T value for the moderating effect of Gender on the SI → BI relationship (H4a 

in Table 6) is 4.475, which supports the hypothesis that Gender is a significant moderator of 

the relationship, and the path coefficients show that the moderator is stronger among females 

(0.500) than males (0.051). Also, the T value for moderating effect of Age on the SI → BI 

relationship (H4b in Table 7) is 7.203, which supports the hypothesis that Age is a significant 
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moderator of the relationship, and the path coefficients show that the moderation is stronger 

among older aged (0.983) than younger aged (0.138) students.  

     Finally, for H6 that predicted positive relationship between Facilitating Condition and 

Behavioural Intention (FC → BI), the estimates are β=0.235, p=0.000 < 0.01, which affirmed 

the hypothesis. However, the T value for the only hypothesized moderating effect of Age on 

the FC → BI relationship (H6b in Table 7) is -2.046, which is not significant, and hence does 

not support the hypothesis that Age is a significant moderator of the FC → BI relationship. 
 

Fig 3. Study Structural Equation Model

 
 

Discussion 

This research used a modified UTAUT to gain insight of the factors that might account for 

students’ behavioural intention to use e-exam systems at the University of Maiduguri in 

Nigeria. The investigation considered the predictive effects of the UTAUT factors of PE, EE, 

AT, SI, AX and FC on BI, together with the potential moderating effects of Gender and Age. 

This part of the paper discusses the research findings by comparing the findings, as summarized 

in Fig.3 above and Table 8 below, with those of various previous studies. 

     For hypothesis one (H1) (Performance Expectancy) the findings indicate significant positive 

relationship between performance expectancy (PE) and behavioural intention (BI), meaning 

that students would have high BI if they believed they would do well using e-exam systems 

and the exam results would adequately reflect their learning achievements. This finding agrees 

with those reported by Venkatesh et al., (2003); Sundaravej (2010); Pynoo et al., (2011); Al-

Gahtani (2016); Chiu and Wang (2008); Chu and Chen (2016); Marchewka et al., (2014); 

Merhi (2015); Oye et al., (2014). For hypothesis H1a on the moderating effect of gender, the 

results showed that males had higher PE than females. However, hypothesis H1b on the 

moderating effect of age was not validated, meaning older students did not have stronger 

moderating effect of age on PE and BI relationship than younger ones.  

     For hypothesis two (H2) (Effort Expectancy), the findings suggest that, effort expectancy 

has the expected inverse effect on behavioural intention (BI), which is also in agreement with 

the findings of Abbasi et al., (2015); Al-Gahtani (2016); Cheung and Vogel (2013); Chiu and 

Wang (2008); Merhi (2015); Oye et al., (2014) and Park (2009). It is therefore imperative to 

ensure that any deployed e-exam system is easy to use to motivate high behavioural intention 

of students to accept and use it. The findings also show that moderating effect of gender on the 

EE and BI relationship (H2a) is stronger for the female than male students. Likewise, the 
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moderating effect of age on the EE and BI relationship (H2b) is stronger for the older than 

younger students. 

     Hypothesis three (H3) (Attitude) suggests that attitude toward using technology (AT) will 

have positive effect on behavioural intention (BI), in the expectation that when students 

believed so much that an e-exam system is a good idea, very interesting, and effective for 

evaluating correctly their learning achievements, they would likely accept to use the system. 

However, the findings for this hypothesis indicate that AT does not influence student`s BI, 

which is similar with the findings of Sundaravej (2010). Furthermore, the moderating effects 

of gender (H3a) and age (H3b) on the relationship between AT and BI were both not 

substantiated.   

     Findings for hypothesis H4 (Social Influence) indicates a highly significant effect of Social 

Influence on Behavioural Intention which indicates that students are likely to be motivated to 

accept and use of e-exam system due the  influence of people who the students considered 

important or have influence on student`s behaviour, particularly their lecturers who might 

choose to use the e-exam system to evaluate students in the courses they are teaching, or student 

leaders or role models who might be able to persuade other students to accept the system. This 

is line with findings of other studies such as Chen & Chen (2015), Sundaravej (2010), Tan 

(2013), and Venkatesh et al. (2003). Therefore, social influence is a key factor that university 

management can harness to create high usage intention for e-exam among students, 

     Findings for hypothesis five (H5) (Anxiety) showed that like the findings for Attitude to 

using technology above, anxiety while using technology was not also a significant factor 

influencing behavioural intention, similar to that reported by Sundaravej (2010).  

     The findings for H6 showed that Facilitating Conditions (FC) had positive effect on 

Behavioural Intention (BI), meaning that students believes that favourable institutional and 

technological support by the university  administrations for the e-exam system is necessary to 

ensure easy and effective use of the system, and thus likely to boost their intention to accept 

and use it. This is also in agreement with findings of Ajzen (1991), Alryalat et al. (2013), 

Banerjee and Dey (2013), Dwivedi et al. (2011), Sundaravej (2010), Venkatesh et al., (2003), 

Williams et al. (2011). 

      
Table 8. Summary Results of hypotheses tests on BI determinant factors/moderators. 

Constructs Hypothesis Results 

Main Factors 

H1 (PE) Positive Supported 

H2 (EE)  Positive Supported 

H3 (AT) Positive Not Supported 

        H4 (SI) Positive Supported 

H5 (AX) Positive  Not Supported 

H6 (FC) Positive Supported 

Gender as Moderator 

H1a (PE) Male > Female Supported 

H2a (EE) Female > Male Supported 

H3a (AT) Male > Female Not Supported 

       H4a (SI) Female > Male Supported 

H5a (AX) Female > Male Not Supported 

Age as Moderator 

H6a (FC)  Younger age > Older age Not Supported 

H1b (PE) Older age > Younger age Not Supported 

H2b (EE) Older age > Younger age  Supported 

H3b (AT) Older age > Younger age Not Supported 

       H4b (SI) Younger age > Older age Not Supported 

H5b (AX) Younger age > Older age Not Supported 
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     Finally, students’ gender and age also proved to be significant moderators of some of the 

significant relationships between each main factor and behavioural intentions, but not for 

others, as summarized in Table 8.  

 

Conclusion 

This study assessed the importance of six main factors (Performance Expectancy - PE, Effort 

Expectancy - EE, Social Influence- SI, Facilitating Condition - FC, Attitude - AT, Anxiety - 

AX) and two moderating factors (Gender, Age)  in explaining students’ behavioural intention 

towards e-examination system in a particular Nigerian university. The analyses proved that PE, 

EE, SI and FC were all significant explanatory factors for the students’ behavioural intentions, 

though EE and FC are the strongest factors. Theoretically, the paper contributes to research by 

providing more light on students’ motivational factors to use e-exam systems, as well as 

reference for other researches in the area of e-exam and other information system adoption 

contexts. The contributed knowledge from this research should be valuable for university 

administrators in Nigeria and other developing countries. From practical policy perspectives, 

the findings of this study signifies that careful investigation and understanding of the UTAUT 

factors in different settings is necessary towards improved designs of such systems to ensure 

their ease of use and effectiveness for purpose, as well as basis for improvement of necessary 

facilitating conditions for deployment of such systems. 
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