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Abstract . . . b a· · · 
· d l dfiacto ... s that could induce anxiety during a computer ase examination among 

The stu y exp ore '· h · 
first year students in a Nigerian university. The study emplo!"ed survey researc meth~d wzth 369 

participants pwposively selected as sample of the study. _The_ instrume~t use~for gathering the data 

was tagged (Anxiety Induced by Computer Based Examination Questzonnazre). It was adapted and 

modified for the purpose of the study. The data gathered was subjected to factor analysis and 

Structural Equation Modeling (SEM) analysis with AMOS statistical software. For extraction, the 

data was subjected to Principal Component Analysis (PCA) with direct oblimin. Factor with 

eigenvalue > I were extracted and three factors were realized. Out of 28 items ·used in the 

instrument, 16 items were observed to load on the three factors extracted. . The internal consistence 

of the factor was computed and each factor was greater than 0. 7 alpha values. The total variance 

explained was 59.50%, Kaiser-Meyer-Olkin measure of Sampling Adequacy (KMO) was 0.88 
greater than 0.6 required threshold. The extracted factors are (Techno-induced anxiety), which 

contained 4 items, (Human-induced anxiety) contained ·3 items and (Exam-induced anxiety) 

contained 8 items. The correlation analysis with AMOS showed an existence of causal relationship 

among th~ threefacto:s. The stu~y has validated and provided empirical support for the existence of 

3 factors znterplayto induce anxiety of students exposed to computer based examination. The finding 

has u~co~ered some of the causes of students' anxiety when they are subjected to computer-based 
examznatzons. 

Keyword
= Expl~ratory Analysis,_Computer-Based Test, Techno-induced Anxiety Exam- Induced 

anxiety and Human-mduced anxiety ' 

Introduction 
The rate with which students are withdraw 
ac~oun~ of poor academic perfonnance fron:1 t~: 

b
univers1ty after their first year examination h 
ecome a source f . as 

stakeholders in Ni e~ian·senous. concern to 
Specifically, almosttve hu educational system. 
students of a federal . n~ed (500) first year 

t 
Central and S hut11vers1ty located in North 

· h out Western N' · 
wit drawn in 201 6; 17 . igena were 
their low acad . academic session due to 
2017 emic performa 
. ; Punch, 5, 2017). The nee ~Adesina, 

t is that these student most surprising of it 
. . s were subie t d 

screen.mg before bein J c e to series of 
because the nurhberg selected _for admission 
outnumber the availabl of qualify candidate 
careful selection pr e space. This informs the 

f ocess and yet, the few 

~~ 

selected could not defend the admission offered 

to th~m at the expense of many other qualified 
c~ndidates. The failure rate of students has 
hitherto generated some pertinent questions 
such as what are the underline causes to the poor 
acad · emic performance among the first year 
s~depts? Why do majority of them find it 
dt1:ficult ~o proceed beyond I 00 level? Due to the 
pamstakmg processes of selection those 
eventually h ·' h . . c osen were assumed to possess t e 
potential fior · • . • h h . . un1vers1ty educat10n. r oug 
empmcal ev·d · 

d 
. i ence has revealed causes of pooi 

aca em1c p ti . . 
Stud 

er ormance among the umversity 
ents h ' h · · f 

teach• w IC include: poor methodology O · 
Ing C · · d 

ein t' ' ogmtive, psychological an 
o tonal stat f . . 

examin t' e O students wntmg a test or an 
a Ion (Falode, Gambari, Shittu Gimba, 



t 
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Fa lode and Awoycmi, 2015). More imporlantly, 
th c Ca ct ors that I cad to students' 
undcrpcrformance in examinations are 
attributed to test anxiety which reside in the 
emotional, behavioural and physiological state 
of test takers (Wong, 2008), thus contributing . 
significantly to restlessness and forgetfulness 
which in tum impede student's performance in 
examination (Hagtvet & Benson, 1998). 

Given the empirical evidence to the strength of 
anxiety as a significant factor contributing to 
students' failure rate and lack of studies to verify 
other sources or what could trigger or induce 
anxiety among students exposed to computer­
based test is the reason for this study .. The study, 
therefore, set out to unravel the underlying 
dimension of factors that could induce anxiety 
among students subjected to computer based 
examination in a Nigerian university based on 
the existing sentiment that computer based test 
could heighten anxiety (Power, 1999). 

Literature Review 
The process of administering test and 
examination for measuring students' academic 
performance has witness tremendous 
improvement in the contemporary educational · 
system. The advent of information and 
communication technology has brought a 
paradigm shift to the method of assessing 
stud en ts' academic performance which 
invariably provides a means of determining 
what the students have achieved based on the 
predetermi ned intended learning outcome. 
Though computer-based test (CBT) has been in 
use since l 960s and has been identified as a good 
alternative to paper and penci- based test (PPT) 
(Jimoh, Shittu, & Kawu 2012). Evidence from 
literature shows tha t CBT has many advantages 
over paper and pencil test (PPT). Among these 
ad vantages , as stated by Balogun and 
Ol~nrcwaju (2016), were that CBT provides 
<:ai,y administration, Oexibility in time and 
11pact:, prompt ij<:oring of' test result and cost 
effective in t.cst production compared with PPT. 
It ali-.o rcducc11 misconduct during cxuminat ion 
and that it is more Mccure and most effective an<I 
accepted means of assessment the wllrld over 
(Cantilion, J rish & Salo!i, 2004; Ogunnirikin & 
Osakuadc, 2014 ). 
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However, empirical evidence from studies also 
showed some disadvantages of CBT: reading 
from the screen of a computer was 20% to 30% 
slower than reading from a question paper 
(Buzzetto-More, Sweet-Guy, & Elobaid, 2007; 
Mahmoodi & Esfandiary, 2016). Another study 
on CBT also showed that using computer was 
more time-consuming. However, it provides 
rich graphical and dynamic texts for the students 
(Bugbee, 2014; Mahmoodi & Esfandiary, 
2016). Despite the limitations and advantages of 
CBT, shifting from PPT to CBT may affect 
psychometric features of a test when linking it to 
speed and difficulty. ln the Nigerian university 
system, computer has become a major tool for 
evaluating student's academic performance. 
Aside the novelty ofCBT, the incessant increase 
in student enrolment make conventional PPT a 
cumbersome means of evaluating students' 
performance, hence, the shi fti ng to the use of 
automated testing system with computer (Jimoh 
et al, 2016). 

Since the introduction of CBT, its effectiveness 
has attracted educational researchers attention, 
studies on the effectiveness of CBT compare to 
PPT showed that CBT is more effective but at 
the same time the attention of CBT users need to 
be drawn to an important factor which was not 
given the desire consideration and yet contribute 
to dismal academic perfonnanci: of studcnts and 
the reason could be located in anxiety induced 
by CBT (Watson, 2001 ) 

In the recent time, students' academic 
performance is falling at a rate that calls for 
concern. Many factors have been attributed to 
this. The most notable factor may reside in test 
anxiety during examination. Carr ( 2016). posucd 
that a student with high degree of art.'\:t\.'t}' m!l) 
likely perform woefully in nn ~xamimmon. 
Similarly, Winerip ( 1993). nssl'rt\.'J lh,u th1.' 
environment where testing is \.'\,nduc1~i muy 
also contribute IC\ test unx icty. ln fru;t, th~ test 
takers mny feel kss sm~sscd . in smullcr 
computcr•bnscd tt.·st seuing thtrn III h\rg~ hull. 
Snn,su11 ( 1987) nnd Dusek ( 1980) armburcd_ 
worry und cmotional rcnctiun as_ ,u~iics ol 
nnxi..:ry. To lk1tjumin. McKeuch,e, Lin, , m~~ 
t lolingcr ( l 98 1 ). nnxic1y docs no~ ~nly produ~i.: 
poor performance but poor ability . can also 
create anx ic1y. To Liebert and Moms ( I 96 7), 



I . 

I 

20 
. . . . t . ust symptom of general 

test anxiety_ was nof:J t s related to worry and 
. ty but mcludes ac or . . Th 

anx1e_ . d with testing s1tuat10n. e 
emotions associate t tudy therefore is to 
concern of th~ pre~end s ed associated to 
nalyse anx1ety-rn uc . . 

a b d examination among 
computer- ase . 'ty b 
under raduates in a Nigerian umvers1 y 
verifyTng the unde~ling dimension of sources of 
anxiety in a computer based test. 

Objectives of the Study_ . . 
The main objective of this .study is to explore the 
dimensionality of factors relating to comp~ter 
induce anxiety among first year students m a 
Nigerian university. The second objective is to . 
ascertain if correlation exists among the factors 
extracted and to ascertain the strength and 
direction of con-elation. 

Methodology . 
The study employed survey research method 
since it is the most appropriate method for non­
experimental research. The sample of the study 
consisted of 369 first year students who 
volunteered to complete the administered 
research instrument used for eliciting the 
information required for the study. The number 
of male students used was 234 representing 
63.3%, while the female students were 135 
representing 36.7%. The respondents were 
drawn from all the faculties and schools of the 
university (see graphical illustration below): 

Graphical illustration of the sample of the study 

!1i S<>rie1l 

63.2 

Figure I: Graphical Illustration of ti . S· . .. 
ie ample of the Study 

Research Instrument 
The instrument tagged (A . 
Computer Based Exam· ~x1ety Induced by 

mation Que t· . was adapted and used fi d s 10nna1re) 
instrument consisted or°r. ata collection. The 
Inventory (1AI) • d eight (8) Test Anxiety 

eveloped b S . 
~ Y p1elberger 
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(1980) and fifteen (15) items extracted fr 
d

. • . 0rn a 
focus group 1scuss10n. The mstrument . 
divided into sections A and B. Sectio Was 

d fi d h
. . . n A. 

requeste or e~nograp_ 1c mformation ofthe 
respondents, wh1l_e sect~on B consisted of 23 
items measured with 5 L1kert scale with options 
of Not True (NT); Seldom True (ST)· 
Moderately True (MT); Usually True (UT) and 
Always True (AT) respectively. 

The instrument was later subjected to series of 
analysis especially content validation was done 
by four experts; all the observations raised was 
addressed before the final administration of the 
instrument tothe respondents. · 

Data Collection andAnalysis 
The instrument was administered to the 
respondents directly by the researcher after 
every computer-based test conducted in second 
semester of year 201 7. Four hundred ( 400) 
questionnaires were prepared and distributed, 
but 369 were found useful for the study, 
representing 92.25% return rate. To extract the 
underlying structure of computer-induced 
anxiety, the data was subjected to exploratory 
factor analysis using Direct Oblmin rather than 
Varimax rotation for extraction. Exploratory 
factor analysis was computed to ascertain 
evidence of unidimensionality of the component 
extracted (Elkatesh, Wong, & Fung, 2016). 

Further analysis revealed evidence of sampling 
adequacy. The Kaiser Meyer Olkin (KMO) 
measure showed a value of0.88 which is above 
the recommended threshold of 0. 7 (Nunnaly, 
1978), indicating that the sample is adequate. A 
c~ec_k on the Bartlett's test of sphericity was 
stgmficant with the value x2= 2.715, df=.378, P 
= .000 indicating that the con-elation matrix is 
adequate hence, justifying the use of principal 
component analysis. 

KMO and ·Bartlett's Test 

Kaiser-Meyer Olk' M - m ensure of Sampling Adequacy. 

Bartlett's Test 
of Sphericity 

Approx. Chi -Square 

df 

Sig. 

.880 

2.715 

378 
.ooo 
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The Scree plo_t drawn from the data suggested 
three und~rlymg fact?rs structure explaining 

. computer-mduced anxiety. The Eigenvalue and 
the total variance explained the 3 factors and all 
the factors were adequately supported. The 
Eigenvalue criteria which are greater than 1.0 
was evaluated and the result showed the 
existence of these factors , which altogether 
explained 59.50% of the total variance. 

The 23 items used in the study were reduced to . 
16 items that were later found to form the three 
factors extracted for the study. The first .. factor 
extracted comprised of three items (5,6,7) The 
stress we were subjected to before writing E­
exam is too much; I do feel threatened during 
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electronic examination; Sometimes the time 
alloca~ed for E-exam is not sufficient; These 
three items converged to explain the 'Human 
Induce Anxiety', the second factor extracted 
comprised of four items (11, 12, 13, 14) Login 
problem arose my anxiety level during E-exam; 
Slow connection aggravated my anxiety during 
E-exam; Using computer for examination 
always scares me; Unfriendly condition could 
trigger anxiety during E-exam. The four items 
converged to explain 'Techno induce Anxiety' 
and the third factor extracted comprised of eight 
items ( 2r, 22, 23, 24, 25, 26, 27, 28):The closer I 
am to a major E-exam, the harder it is for me to 
concentrate on the material; When I study, I · 
worry that I will not remember the material on 
the E-exam day; During important E-exams, I 
think that I am doing awful or that I may fail; I 
lose focus on important E-exams, and I cannot 
remember material that I knew; I finally 
remember the answer to E-exam questions afier 
the exam is already over,' I worry so much before 
a major E-exam that I am too worn-out to do my 
best on the exam; I do not really feel myself 
when I take important E-exam; I find .that my 
mind sometimes wander when I am taking E­
exam,· Afier doing E-exam, I worry · about 
whether I did well enough. The eight items 
converged to explain 'Induced Anxiety'. 
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qS q6 q7 qll ql2 qJ3 

1.00 

.45 I .. 1.00 

_390· · .455·· 1.00 

.188"" .180' " . 12 1. 1.00 

.155" .211" .152" .486" 1.00 

.188"" .188"' . 160'" .328 '" .419 .. 1.00 

.162"" .204 ·· .073 . J 22·· _34.r · .-t I 7' . 

.2 I 6" .348" .201 ·· _ 177 ·· . IOI _ 194 ·· 

.235 ' " .311" .394" .214 " .209 · · _ 159·· 

.21 s·· .210·· . 186"" . 169" . 15➔ •• . 158 .. 

.256" .303 .. _299· · . 178"" .231" .217 .. 

.215· · .268"" .311 ·· . 171 " . 189"" .21 l . . 

.258" .226" .Jos·· . 232" .237" .232 .. 

.213·· .192'" .183"" .225· · .251 " .281 " 

.544 .637 .612 .. 519 .593 .527 

•1~~:; l 
A.JB-Sl)R Vol. I No I 

'' , 20 , 9 

- -
q14 q22 q23 q24 q25 q26 q27 q28 -

1.00 
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. 146"" .348°
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1.00 

.212 · · .315 .. . 305 .. 1.00 

. 184"" .386" .420· · .400'" 1.00 

.120· .376"' .434 .. . 291 " .512 " 1.00 

.249" .313 " .315 "' .361 "' .494 " .sis·· 1.00 

.294 " .316" ' .191 " _371 ·· .360 "" .372 " .433 ·· 1.00 

.502 .388 .435 .395 .583 .580 .5 I 6 j 

,l I Table l: Inter-item Correlation Matrix of the Data 

ft 

The c01Telations among the items were check 

and found to be significant. The communality 

computed indicated to be between the ranges of 

.388 to .637. Table I shows the inter-item 

correlation and the communalities of the items. 

Furthermore, the factor loading on all the tlu·ee 

factors ranges from 0.524 to 0. 710, the finding 

provided empirical evidence on the strength of 

each indicator in the universe of constmct they 

are required to represent. Fmihermore the 

internal consistency of the factors ' was 

computed with Cronbach Alpha coefficient. The 

finding indicated existence of good internal 

consistency (Hair, Anderson, Tatham, & Black, 

1998; Nunnaly, 1978 ). The first factor showed a 

coefficient of . 70, the second factor showed ~ 
coefficient of . 72, while the third factor showe 

a coefficient of.83 alpha values. 

Table 2 : Component Analysis of the Underl~in~ 

Stmcture of the Three Factors, Eigc d 

Value, Variance Explained, an 

Cronbach Alpha 
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COMPON ENTS ---_,___ 
Items Comp I Comp 2 Comp3 Eigcn Variance Cronbach 

Value Explainl!d Alpha 
Q5 .609 
Q6 .651 
Q 7 ./Jl ti 23.86 24.33% .70 
Q ll .593 
Q 12 .616 
QJJ . 602 
Q14 .651 7.82 31.8 I% .71 
Q20 .592 
Q2t .563 
Q22 .622 
Q23 .637 
Q24 .524 
Q25 .703 
Q26 .710 
Q27 .693 
Q28 .572 5.82 37.40% .83 

To increase the critical mass of the study, the 
extracted factors were subjected to multivariate 
analysis using Structural Equation Modelling 
with_ Analysis of Moment Structure (AMOS) 
version 21 to further understand and evaluate the · 
correlation that exists among these . three 
variables. The result of the correlation analysis 
presented in figure 2, shows how related the 
factors are. The following fit indices were 
observed, they include p-value; Degree of 
freedom (Dt); Root Mean Square error of 
Approximation (R.MSEA); Tucker Lewis Index 
(TLJ) and Comparative Fit Index (CFI): 
According to Hair et al ( 1998), Tucker Lewis 
Index (TLJ) and Comparative Fit Index (CFI) 
arc at a best fit if the value is above 0.90, while 
the recommended value for RMSEA is(< 0.8). A 
check on the graphical out-put of the fit indices 
showed an acceptable parameter because the 
confirmatory model figure 2 indicated a good 
measurement estimate with the data of the study 
(Hair ct al. 1998). 

Given the result of the graphical out-put, the 
casua l relationship was observed on the factors. 
The relationship showed a statistical significant 
correlation coefficient with total variance 
ex plained of0.54 for Exam induce anxiety; 0. 71 
on J fuman induce anxiety and 0 .90 on Tcchno 
Induce anxiety. The finding further showed a 
positive significant correlation on Exam ◄➔ 
Tcchno with a coefficient value of (0.43, P < 
0.005) which was significant; the effect 
recorded is a medium correlation based on 
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Coh~n _( 1988) criteria. Exam ._ Human with a 
c?ef ~c1cnt value of (0.31, p < 0.005) was 
s1gnifi~ant; and Human - Techno showed a 
coef~c1en~ valu~ _of (0.32, p < 0 .005), the 
relationship exh1b1ted a slight, not too strong 
cotTelation compared to Ex~m -Tech no . 

DF 74 
CMIN 14a.215 

p .000 

Figure 2: The Correlation Analysis of the Three Factors 

Discussion and Conclusion 
The study explored factors that can induce 
anxiety among first year students exposed to 
computer-based examination (CBT). The result 
of the study produced three underlying stmcture 
which is located in Human induced, Exam 
induced and Techno induced anxiety. The 
finding of the study provides empirical evidence 
to factors that cause or impair performance of 
students exposed to computer based 
examination. The finding of the study seems 
plausible because it showed that test anxiety and 
computer anxiety could play a joint role to 
impair students' performance on computer 
based test. This is evidence in 0. 71 of the total 
variance explained on Techno induce anxiety as 
shown in the analysis. The finding oft he study is 
also important bccaus~ it pro vid~d the 
correlation that exists nmong the factors 
established in the study. The result showed that 
there arc factors that cnn trigger as well increase 
level of students' unxicty which in-turn may lead 
to abysmal performance . The finding agrees 
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. h c· ' (2016) assertion that a student with . 

wit arr s b bl t do well 

high degree of anxiety may pro a y no 1 d th t 

Journal of Educational Ps h . 
816-824 ye ology, 73, 

in an examination. The stud):' als~ re~~a e _a 

H 
. duced anxiety is s1gmficant m 

Bugbee,A. C. (2~14). The equivalence of 

and pencil and computer bas d . P~pe_r 

uman-m . 

t . based test with a total variance 
compu e1 • . d 

I . d of O 90 the finding supporte 

r 1 • e testin 
..1ourna. of Research in Com . g. 

Educatzon, 28 (3), 82-99 'PUfzng 

exp ame · , . f 

Winerip (1993) conclusio~ that environment o Buzzetto-More, N. , _Sw~at-G~):', R., Elobad, M 

(2007) Readmg ma d1g1tal age: E-book~ 

are students ready for this leai· · . test taker could trigger anxiety and that students 

that write a test in a smaller compute- based 

setting feel less anxiety than those in a big 

computer hall. The finding of the study has 

brought to fore the interplay of Exam, Techno 

and Human-induced anxiety as likely sources 

or factors of anxiety. 

The empirical findings showed that students' 

performance is hampered when they are 

subjected to computer-based test. Therefore, the 

advantages of using the medium is eroded and 

the students are at the most affected when their 

anxiety levels are triggered. 

Recommendations 

• Since it is empirically established that 

computer-based test impaired students' 

performance, the university should 

therefme consider using paper and 

pencil test for continuous assessment 

purpose and CBT for the marn 

examination. 

• All bottlenecks associated with 

computer based examination should be 

addressed so as to reduce anxiety 

among the students. 
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