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Summative E-Examination for High Stake
Assessment in Higher Education: A Case of
Undergraduate Students at the Kwame
Nkrumah University of Science and Technology

Harry Barton Essel®, Paul Kwame Butakor ® & Samuel Nortey®?

Abstract- The previous era witnessed larger student numbers,
reduced resources and increasing use of digital technologies
which have led to the increased use of multiple-choice
question types as a method of assessment in higher
education courses. As KNUST advances towards the
complete adoption of multiple-choice questions for high-stake
paper-based summative assessments, there are associated
challenges that accompany this phenomenon. Chiefly is them
is placement of scantron sheets, time needed to mark the
sheets and enormous pressure mounted on the Optical Mark
Recognition device due to large students’ numbers in KNUST.
Hence, the study sought to investigate the feasibility ofe-
Examination as an alternative for paper-based examination,
and evaluate students’ acceptance of e-Examination. The
study used a sample of 162 (n = 162) students in a
multimedia in publishing course. Examinees performances in
the e-Examinations were tested against five factors including
prior experience of e-Examinations, digital literacy skills,
gender, age and academic standings. The results evident that
prior experience of e-Examinations, digital literacy skills,
gender and age did not have statistically significant difference
on the e-Exams performance. However, academic standing
had significant effect on the e-Exams performance. The
examinees responses after experiencing the e-Exam were
favourable towards its implementation for high stake
summative assessment in the university. The study
recommended that the university develops a policy that will
drive the universal implementation of e-Examination for high-
stakes assessments.

Keywords. e-examination, computer-based examination,
learning management systems, digital literacy test,
multiple-choice questions, objective-typed questions.

I. INTRODUCTION
many new

tate-of-the-art  technology offers
Sopportunities for innovation in educational

assessment through rich new assessment tasks
and potentially powerful scoring, reporting and real-time
feedback mechanisms (Scalise & Gifford, 2006).
Examination or testing in higher education plays a
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pivotal role when combatively assessing the learning
outcome of a process; nonetheless, it determines
whether effective teaching and learning has taken place
in an academic process. Jamil, Tarigand Shami (2012)
opine that examinations determine the extent to which
educational objectives have been achieved as well as
the extent to which educational institutions have served
the needs of community and society. This highlights the
awareness that examination, also described as test,
extends beyond the frontier of measuring educational or
societal objectives. The role played by examination in
education process is to significantly define what
transpires in the classroom and how teachers teach and
students learn, and its impact on teaching and learning
(Khattak, 2012).

In the higher education process,
lecturers(Instructors)  employ  several  high-stake
summative methods to assess learning out comes; a
key purpose of summative assessment is to record, and
often grade, the students' performance in relation to the
stated learning objectives of the programme (JISC,
2008). These summative assessment methods include
paper and pencil-based examination, assignments, peer
and group assessments, and projects-based
assessments. When students are many, to effectually
assess paper-based exams in bulk, man-power is not
substantial; dead line have to be extended in such
circumstances; Marking therefore, is a terrible
experience (Bacon, 2012). None the less, deploying any
of these high-stake assessment methods in Ghanaian
higher education become difficult and occasionally
ineffective due to large class size. The issue of large
class size has arisen because of increase in the
population, the quest for higher education and better
living conditions of life (Yelkpieri, Namale, Esia-Donkoh,
& Ofosu-Dwamena, 2012).Ricketts, Filmore, Lowry and
Wilks (2003); opine that tuition fees are shooting up
tremendously in higher education due to the cost of
assessing large classes. Conversely, assessments
which employ digital or open content shrink the cost of
tuition (Wales & Baraniuk, 2008).

Large class size is an issue that bed evils
comprehensive high-stake examination of students in
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the Kwame Nkrumah University of Science and
Technology (KNUST). An initial observation on
conventional examination evident that most lecturers in
KNUST employed the Obijective testing - Multiple Choice
Question (MCQ) exams to be precise - as an auxiliary
method to measure undergraduate students’ academic
achievements when confronted with large class sizes.
According to Nicol (2007) multiple-choice questions
(MCQs) are being progressively used in higher
education as a means of augmenting or even substitute
ingup-to-date assessment practices. As a stop-gap
approach, the university academic board made it
mandatory for all lecturers in KNUST to conduct high
stake send-of-semester summative exams with MCQs
for undergraduate programmes. However, in times of
large class size and declining resources, MCQs can
offer a viable addition to range of assessment types
accessible to lecturers (McKenna & Bull, 1999). The
introduction of MCQs, though effective with regards to
assessments for large class sizes, has not utterly
stamped out the issues associated with conventional
high-stake summative examination somewhat making it
unappealing (Archana & Leela vathi, 2013). The issue of
examination malpractices, delay in results generation

and instant feedback, mismanagement of print
resources and invariable human errors due to
negligence  persist in  conventional  high-stake

examination in Higher Education. Moreover, there is
continually enormous pressure on the Optical Mark
Recognition (OMR) device as lecturers who used
Optical Answer Sheets (Scantron sheets) submit for
marking. Though, lecturers occasionally resort to
marking the sheets manually in lieu of anticipated delays
and erroneous results in marking the optical answer
sheets with OMR device. Suggestively, it has become
imperative to look at alternative exemplars of assessing
high-stake summative examinations at the KNUST;
henceforward, the need to explore and adopt computer-
based examination or e-Examinations.

The study, however, sought to test the
practicality of implementing high stakes computer-
based examination by exploring examinees (students)
exposure to and performance of computer-based exam,
and factors relating to acceptance or rejection of e-
Exam exams. The factors considered for the study
included prior experience in computer-based exams,
digital literacy skills, gender, age and academic
standing. Additionally, the study is limited to MCQ sand
other objective-based question types; however, the
study does not consider the validity of the question
types implemented.

[I. COMPUTER-BASED EXAMINATION

Computer-based systems of examinations
which are termed as “Computer Assisted Testing,
Computerized Assessment, Computer-Based Testing
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(CBT), Computer-Aided Assessment (CAA), Computer-
Based Assessment (CBA), Online Assessment, e-
Assessment and Web-Based assessment”(JISC, 2008),
are shifting the paradigm of examinations in higher
education from traditional paper and pencil based
examination(Uysal & Kuzu, 2009).Luecht & Sireci(2011)
opines that Computer-Based Examination in corporate
myriad assessment types, purposes, test delivery
designs, and item types appropriated for educational
accountability and achievement testing, college and
graduate admission testing, and adult education use.
According to Chalmers and McAusland (2002)
pedagogically Computer-Based Examinations enable
instructors to test their students covering a wide range
of content, reduced instructors’ workload especially in
the case of double marking, saved time and resources,
and helping to identify students’ learning problems by
adapting to match their abilities.

[1I. MATERIALS AND METHODS

a) Research Instrument

An Online Survey System (OSS) was used to
obtain data from the students sampled for the study as
it is a great way to reach and engage with target
audience (SmartSurvey, 2017).The survey contained
four (4) questions and was administered to respondents
at the end of the study to evaluate their experience and
acceptance of e-Examination. The OSS was
administered to the respondents by generating a short
Uniform Resource Locator (URL) which was posted on
the LMS used for the study.

The Microsoft Digital literacy test was also used
to assess the digital literacy skills of the respondents.
The test assesses five dynamic concepts including
Computer Basics; the Internet, Cloud Services and the
Web; Productivity Programs; Computer Security and
Privacy; and, Digital Lifestyles. The test wasbased on
Version 4 of the Digital Literacy Standard Curriculum
which clarifies generic ICT skills and concepts(Microsoft
Corporation, 2018).The test consisted of 30 questions,
and it covers all the five key areas of the curriculum.
Data for the study was collected within a period of 4
months (January 21 to May 15, 2018).

b) Survey Participants

Respondents for the survey involve done
hundred and sixty-two (n=162) final year student
examinees in the multimedia course who had registered
for the second semester of the 2017/2018 academic
year. There were 89 (54.9%) males and 73(45.1%)
females involved in the study. It was a prerequisite for
the 162 students to sign up to the LMS which was used
to administer the e-Exams. Students are automatically
assigned to Digital literacy test,5 weekly quizzes for
formative assessments, a mid-semester exam and an
end-of-semester exam after signing in into the LMS.
Except the digital literacy test, the other examinations



were categorized into formative and summative e-
examinations. The five weekly quizzes constituted the
formative e-exams while the mid-semester and end-of-
semester activities constituted the summative e-exams.
The e-examinations were scheduled for specific days
and timed accordingly. Each quiz had 20 items to be
completed in 12 minutes; the mid-semester and end-of-
semester had 150 (85 minutes) and 200 (110 minutes)
items correspondingly. All students who completed the
computer-based examinations were asked to appraise
their experience by answering an online-based
questionnaire directly after completing the end-of-
semester CBE; the return rate of responses for the
questionnaire was 100% of the sample.

Data were analyzed using mean and standard
deviation. Inferences was made from the data
employing correlational analysis, independent sample t-
test (with unequal variance) and one-way Analysis of
Variance (ANOVA) with a confident Interval of 95% at a
0.05 (5%) level of significance.

c) Course Content and Implementation

Multimedia in Publishing course, which is part of
the undergraduate Publishing Studies programme, was
used to effectively and efficiently implement and
evaluate students’ acceptance and academic
performance in the Computer-Based Examination. The
course adopted a hybrid or mixed model (face-to-face
and online learning) as the instructional stratagem. The
discrete units of the course were arrayed using
Schoology, a cloud-based Learning Management
System (LMS) that allows students and faculty to
communicate, share resources, host collaborative
groups, and stay actively engaged from any device
(Schoology, 2018). Students had to sign up to gain
access to the contents of the LMS.

The strategy for instructional delivery in the
course combines theoretical know-how, and practical
skills carried out in a computer laboratory to help

students gain mastery in the planning, designing and
development of web contents. The course was taught
across 12 weeks within an academic semester
interspersed with five weekly quizzes. The weekly
quizzes focused on previous lessons taught and used
as “scored formative” assessment to examine and
heighten students’ comprehension in the course. The
quizzes were used as means of scaffolding students
experience with CBE since it was their first-time
involvement.  Students’ summative assessments were
based on a mid-semester and end-of-semester
examinations which were both proctored in a well-
stocked and connected computer laboratory. All the
examinations (including the 5 weekly quizzes) were
strictly CBE; no pencil-and-paper based exams were
employed in the study. The weekly quizzes, mid-
semester and end-of-semester e-exams were set with
objective-typed questions which included multiple-
choice, True/False, Ordering or ranking, Fill-in-the-Blank
and Matching questions.

V. RESULTS AND DISCUSSIONS

a) Need assessments of examinees

Meta-analysis of research works manifested
that the digital divide is gradually tapering and ICT
education is accentuating in Ghanaian higher education.
This is attributable to the fact that the global impression
of ICT integration is differentiated as additional
motivation to learn to deriving from the Hawthorne effect
of novelty; or a skill set to master in addition to the
content knowledge addressed (Fluck, Pullen, & Harper,
2009) providing state-of-the-art technologies and
flexibility to engage students to work smarter(Media
Planet, 2014).The focus of the needs assessment was to
ascertain the personal operational ICT skills of the
examinees; and other known online technologies
available to them (Table 1).

Table 1: Sample ICT personal operational skills (digital literacy); self-ratings by examinees

Variable ICT personal operational Skills
Excellent Very Good Good Average Low Total
Gender
21 51 15 2
Male - (13.0 (31.5) 9.3) (1.2) 89
7 38 25 3
Female - (4.3) (23.5) (15.4) (1.9) 3
28 89 40 5
Total (17.3) (54.8) (04.7) (3.1) 162

Examinees’ digital fluency plays a pivotal role in
the effective  deployment of Computer-Based
Examinations. None the less, the format and demands
of Computer-Based Examinations require that students
obtain a constructive level of ICT expertise. (Chalmers &
McAusland, 2002) by the instructor. From Table 1,
17.3% and 54.8% of the examinees rated themselves as
very good and good personal operational ICT

proficiency ratings respectively, while 25.0% rated
themselves as averagely skills; and 3.0% of the
examinees registered poor know-how. About gender,
table 1 also shows male examinees rated their digital
literacy level higher than the females. The overall results
indicate that there is substantial rating of digital literacy
with regards to the examinees used for the study though
3.0% of the sample were digital immigrants.
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Table 2: Learning styles inventory, Age and prior CBE exposure and academic standings of examinees

Variable Frequencies
Male Female Total
Learning Styles
Aural 29 29 58
(17.9) (17.9) (35.8)
Visual 39 26 €5
(24.1) (16.0) (40.1)
) . 21 18 39
Kinesthetic (13.0) (11.1) (24.1)
Age
62 57 119
20 9 29
26 - 31 (12.3) (5.6) (17.9)
4 5 9
3 2 5
above 37 (1.9) (1.2) (3.1)
Previous Experiences
with other CBE Systems
Yes 11 12 23
(6.8) (7.4) (14.2)
78 139
No (48.1) 61 (37.7) (85.8)
Academic standing
. 6 14 20
First Class 3.7) (8.6) (12.3)
46 44 90
Second Class Upper (28.4) (27.2) (55.6)
32 15 47
Second Class Lower (19.8) 9.3) (29.1)
Pass > - >
(3.0) (3.0)

Table 2 evident that there are more visual
learners that aural and kinesthetic leaners in the study.
This implies that most of the examinees are spatial
learners; hence, they will better understand and retain
information when ideas, words, and concepts are
associated with images (Inspiration Software, Inc.,
2015).The leamning style similarly influenced the
presentation of the test driver's Graphical User Interface
(GUI),activities and canons of the question prompts.

It was also realized that majority (73.5%) of the
examinees fall within the modal class of 22 -25 years.
The results also show that there were more males in the
modal class as compared to females. However, the age
groups were recategorized into two groups (25 years of
age and under; and 26 years above) to determine
whether the performance of examinees and acceptance
of e-exams differed among the groups.

Examinees’ prior experiences with other CBE
systems (i.e.online quizzes and other test drivers) were
crucial to the study. Table 2 evident that minority
(14.2%) of the examinees had prior experiences with
other computer-based assessment systems which
included Driven Vehicle and License Authority (DVLA)
test, Students Aptitude Test (SAT online) and quizzes
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from online courses. The data infers that majority
(85.8%)of examinees were novel and needed
probationary exposure to the CBE system as they had
marginal experiences.

Examinees’ academic standings were also
considered as an independent variable to infer whether
it will have a significant effect on their performance in the
e-Examinations. The result in table 2show that majority
(55.6%) of the examinees were within the second-upper
division; implying standard academic standing of the
examinees.

The result of the preliminary study influenced
the choice of the test driver for computer-based
examination, the presentation of the Graphical User
Interface, organization of the question prompts as well
as test delivery model to implement. Furthermore, these
factors were used to govern the difference in
performance and acceptance of the e-Examinations.

b) Scaffolding Experience of the Computer-Based
Examination for Examinees
Examinees ability to effortlessly navigate the e-
Examination system was very crucial in the study;
hence, the need to introduce original activities that will
scaffold examinees’ experiences from the actual



development level (with or without prior experience with
other e-Exam platforms) to the potential development
level in CBEs. According to Wertsch (1984) Vygotsky
opinionated that when a student is at the Zone of
Proximal Development for a particular activity, providing
the needed assistance (Scaffolding) afford students
enough encouragement to achieve the activity. In order
for examinees to effectively navigate thee-Exam
platform, three equally weighted activities were
designed. The activities were to assist examinees
negotiate a new learning curve in CBE ecosystem, and
also accelerate summative grading for the study. The
digital literacy test constituted activity one. The test
served as diagnostic assessment tool to perceive
examinees’ basic skills in computing; the Internet, Cloud
Services and the Web; Productivity Programs; Computer
Security and Privacy; and, Digital Lifestyles; however,
the emphasis was on basic computing skills. Activity two
(Formative e-Examinations) comprised of the five (5)
weekly quizzes structured from the individual units of the
multimedia course. The purpose of activity two was to
heighten and scaffold the formative experiences and
adaptability of the examinees to the CBE system.
However, activity two was synchronous home task (all 5
weekly quizzes not proctored but equally timed) in which
examinees explored new learning outcome realized
uniquely through computerized examinations. The five
weekly quizzes were used for formative objective
assessments, purposely, to motivate and encourage
students to keep pace with teaching and learning; and
also, monitor their progress on the use of the CBE
platform.

Activities3 was mid-semester and end-of-
semester e-Examinations. This activity (summative e-
Examination), likewise, were time bound but proctored
under stringent exam conditions in a well-equipped

brick-and-mortar computer lab with low latency and
jitter-free internet connection.

c) Setting Objectives Question Types for the e-exams

Zakrzewski (2002) discourses that, objective
testing is the most commonly used form of e-
examinations. Formulation of question prompts for the
e-examinations was based on a synergy of the content
of the multimedia course and experiences with paper-
and-pencil test concepts. The core of any robust system
of CBE is the creation of appropriate, user-chosen
question pools with appropriate question prompt to be
built upon over time, allowing their reuse in suitable
circumstances and ensuring time savings.

The nature of question prompts for the e-exams
revolved around two commonly adopted Multiple Choice
Question (MCQ) Types, i.e., A-Type and R-Type. The A-
Type typically provides 4-5 options - without any
psychometrical law behind the number of options - from
which the student can choose; and, the R-Type involves
given a theme for each question, where students match
the options with the scenarios, and the matching
process is introduce by a lead-in question (Abdalla,
Gaffar, & Suliman, 2011).The Blooms digital taxonomy
for evaluating digital tasks was used as a basis to
formulate the objective type questions as it gives
flexibility in framing, classification, and breakdown of
what learning outcomes and thinking skills expected in
every learning task (Churches, 2008).The questions
were set to appraise the experiences of examinees from
low order thinking skills (LOTS) to high order thinking
skills  (HOTS).Churches (2008)and Krathwoh! (2002)
describe the spectrum of LOTS to HOTS as follows:
remembering, understanding, applying, analyzing,
evaluating and creating, and this is evident in figure 1.

(Bloom's Digital Taxonomy |
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Fig. 1: Bloom'’s Digital Taxonomy

(adapted from Educational Origami,

cited in Munzen maier & Rubin, 2013)
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The Objective Test Questions (OTQ) adopted
for this study was also based on the categorization of
Computer Assisted Assessment Centre (CAAC).
McKenna and Bull (1999) emphasize that, Objective
Test Questions are well-suited for Computer-Based

Examination as the right responses are pre-determined.
Table 1 is a matrix table that illustrates how the Bloom's
Digital Taxonomy was employed to formulate objective
type questions that reflects the various thinking skills.

Table 3: Matrix of Bloom'’s Digital Taxonomy and Objective Test Questions in designing questions for the
e-examination

Bloom’s Digital Taxonomy
Objective Test Questions Lower Order Thinking Skills<------------------ >Higher Order Thinking Skills
Remembering | Understanding | Applying Analyzing Evaluating Creating
Multiple Choice Iltems(MCQ) o . o
Multiple Response Questions . . . . .
Extended MCQs . . . .
Assertion Reasoning
Questions ¢ ° ¢ * * y
Matching Questions . o . .
Fill-in the blank Questions o o . . . o
Ranking Order Questions . o . .
Sore finger Questions . o . . o o
Graphical Hotspot Questions . o .
Sequencing Questions . o . . o o

MCQ types adopted and adapted are modified
for the e-exams to develop new rubric for the question
base reflecting the functionalities of the CBE platform.
Depending on the number of correct options the
examinee selects, differentiated points (Marks) are
allotted to a question prompt.

d) The Architecture  of
Examination test drivers

The e-exam platform used functions on a 3-tier
architecture, namely, the presentation, logic and data
tiers, which is a three-way interaction in a client/server
environment (Sarma, 2009). The presentation tier is the
Graphical User Interface (GUI) of the CBE platform
representing the top-most level. The function of the GUI
is to translate tasks and results in something the user
can understand. The logic or business tier coordinates
application and process commands, make logical
decisions and evaluations, and performs calculations.
The data tier stores or retrieve questions prompts from a
database or file system. The question prompt is passed
back to the logic tier for processing and eventually back
to the examinee. The 3-tier architecture gave the
researchers the opportunity to fully integrate third-party
applications (plugins) and enhanced logic (additional
question types) to alter the functions of the e-exam
platform.

the  Computer-Based
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Source: Authors’ construct 2018

The presentation tier or client-side functionality
of the CBE platform are modularized into authentication
or identification module, and assessment or examination
module:

e The authentication module, which encompasses the
username and password verifications, validates the
login details of both the lecturer and students. The
validation process gives the examiner (lecturer) the
privileges to create, update, upload and administer
the question base. The students on another hand, if
appropriately verified, have the pleasure to join a
course as a digital citizen of the CBE platform.

e The assessment module presents the examiner with
options to enhance the policy settings for the
examination (time, date, number of question, types
of questions, randomization of the question and
answer presentation, and Marks per question)
before uploading for examinees to attempt.
Examinees, after verification, see the questions on
the screen if uploaded.
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Figure 1: Represents the workflow or implementation model of the CBE system

Table 4: Examinees’ experiences and performance in the CBE

Examination N Mean (M) De\S/it:t?::r(gD) Median Mode HSi%Z(ra:t I‘é)gz)?:t
Digital Literacy Test | 162 7.61 1.92 8.33 9.33 9.97 1.0
Quiz One 162 5.82 1.52 6.0 6.5, 7 9.0 -
Quiz Two 162 4.97 1.73 5.0 5.0 8.7 -
Quiz Three 162 5.58 1.89 5.75 6.0 10.0 -
Quiz Four 162 5.74 212 5.80 - 9.33 -
Quiz Five 162 6.29 1.36 6.33 5.0 9.11 1

Formative experiences: As evident in table 4the
average scores and standard deviations show there
were variations in the formative e-Exams (digital literacy
skill test and the five weekly quizzes) administered to the
examinees. The digital literacy test recorded a mean

(m=7.91; sd=1.81) which represents the highest mean
of all the formative. These infer that examinees’ digital
literacy skills - in terms of knowledge, the ability to
manipulate and maneuver computers — are substantial.
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Table 5: Associations between digital literacy test and the five weekly quizzes (n = 162)

Digital Literacy Quiz 1 Quiz 2 Quiz 3 Quiz 4 Quiz 5
Test
Quiz 1 %%%‘g 1,0000
* *
Quiz 2 e, o 1.0000
o | Gmm | ok | oo | o
aws | om | oem | oms | i | o
ows | o | omm | omm | ome | oew | e

Significant at 0.05*, Confident Interval of 95%, Sig. (2-tailed)

The study wanted to establish whether there
was a constantly progressive pattern in the five
formative quizzes; and correspondingly, the association
between examinee’s digital literacy score and the
quizzes. The results from a Pearson product-moment
correlation  coefficient computed to assess the
relationship between the formative e-Exams revealed
moderate and low positive linear association between
the five quizzes (Table 5). These indicate at that there
was a progressively marginal pattern between the
quizzes as relatively similar scores are observed. The
results also indicate that obtaining a high score in the
digital literacy test does not correlate increase in the
score of any of the other five quizzes; hence,
examinee’s basic skill in computing did not have an
impact on the formative experiences of the examinees.

Furthermore, the study also estimated the effect
of gender on the formative e-examination scores using
an independent T-test (p = 0.05, unequal variance). The
results evident that there is no significant difference
between the digital literacy scores of the male
(n=89, m=7.63,sd=1.974) and female (n=73, m=7.6,
sd=1.855)examinees who took part in the study;
t(157.034) = 0.0906, p = 0.9279 .In table 6, the results
show that gender had a significant effect on the scores

performance of the males’ and females’ formative e-
exams scores. However, the was no significant effect of
gender on quizzes 4 and 5 implying similarities in the
formative e-exam scores for males and females. Though
there were differences in gender distribution in the first

three formative e-exam sco(rjes, it t'hmﬁgrovec{. with the
subsequent e-exam s%é)lfe%.en eron theformative

Table 6: Effect
e-examination scores

Quiz Independent T-test (unequal variance)
1 t(159.546) = 2.5125, p = 0.0130
1(159.533) = 2.2410, p = 0.0264
t(159.189) = 2.0156, p = 0.0455
t(158.844) = 1.7652, p = 0.0795
t(157.331) = 0.2504, p = 0.8026

Summative Grading: In table 7, both summative
CBEs generated different means (m.,y =47.06,
sd,q=12.35; M,y =50.25, sd,q =11.74). The results
indicate that the examinees performed slightly better in
the end-of-semester exam as compared to the mid
semester exam. Moreover, the variability of the two
examinations show that results obtained by examinees
in the mid semester exam was a bit varied than the end-
of-semester exam.

g |wWIN

for quizzes 1 to 3,implying differences in the
Table 7: Examinees’ scores on Summative Assessment Exams (N = 162)
Highest
Examination N Mean (M) S.tar.1dard Median Mode Score Lowest
Deviation (SD) (100) Score
Mid-Semester 162 47.06 12.35 47.98 39.32 72.92 17.20
End of Semester 162 50.25 11.74 50.84 51.6 83.77 15.80

There was a low linear positive correlation
between digital literacy test score and the summative e-
Exams scores (Table 8)inferring that an examinees’
digital literacy levels had marginal increase on the mid
semester and end-of-semester performance.
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Table 8: Association between mid semester and end-of-semester examination (N = 162)

Digital Literacy Mid semester Examination End—of-gemester
score examination
Mid semester Examination 0.2161* 1.0000
0.0057 )
N 0.1020 0.5259*
End-of-semester examination 0.1966 0.0000 1.0000
Significant at 0.05*; Confident Interval of 95%; Sig. (2-tailed)
Table 8 also revealed a significant pattern between the two examinations. The association
between the mid semester and the end-of-semester e- indicates that an increase in the mid semester

Examinations. The Pearson product-moment correlation
coefficient designated moderate positive association

examination taking by the examinees correlated an
increase in the end-of-semester examination.

Table 9: Effects of gender on the summative examination scores (N = 162)

Quiz

Independent T-test (unequal variance)

Mid semester Exams

t(154.839) = 0.9931, p = 0.3222

End-of-semester Exams

t(157.5633) = 1.5173, p = 0.1312

Evaluation of the summative e-exams scores
revealed no significant difference (P>0.05) among male
and female examinees (table 9) who participated in the
study. It implies that gender did not play a considerable
role in the performance of the examinees in both
summative e-exams.

Likewise, One-way ANOVA is conducted to
compare the effect of academic standing of examinees
on the summative e-exam performance. The results
revealed that there was statistically significant difference
between academic standings on the mid semester (F(3,
158) = 21.42, p = 0.000) and end-of-semester (F(3,
158) = 16.15, p = 0.000)e-exams at the p<.05 level.
Regarding the mid semester e-exam, a Tukey post hoc
test revealed the mean score of examinees whose
academic standing was first class (m=59.04, sd=10.53)
was significantly different from those with second class

upper (Mm=49.25 sd=10.45), second class low
(M=39.19, sd=10.4) and pass (M=33.74,
sd=12.73).Additionally, =~ those  whose academic

standing were second class upper had a significantly
different mean score than examinees with second lower
and pass. However, the score of examinees with second
class lower did not significantly differ from those with
pass. These suggest that higher academic standings of
examinees had an effect in the mid semester e-exam
scores.

With the end-of-semester exams, the Tukey
post hoc test revealed that the mean score of first class
examinees (M=60.79, sd=9.99) was statistically
significantly different from those whose academic
standing falls within second class upper (m=51.38,
sd=9.29), second class lower (m=44.28, sd=12.83)
and pass (m=33.72, sd=9.3). There was no statistically
significant difference between the mean score of
examinees with academic standings of second class
low and pass. In a nutshell, these results suggest that
high academic standings also had effect on the end-of-
semester e-exam. Examinees with higher grade point
performed better in the summative e-Examinations; this

implies that academic standings can be an influential
factor in determining the performance of an examinee in
a summative e-examination.

e) Examinees responses after
Computer-Based examination

Upon completion of the summative e-exams,
the examinees were giving a one-page survey to
answer; the survey contained four questions. This
exercise was voluntary; however, all the 162 examinees
responded. The responses given by the examinees-
being the first cohort to take summative e-exam, made
the researchers feel a great deal of responsibility for
making the summative e-exam experience one which
students would want to reiterate. Moreover, there is also
the likelihood the thoughts of the examinees would
sculpt sentiments of innovation in KNUST with regards
to summative e-exam implementation.

Feedback on the formative e-exams taken by
the examinees (97%) suggest that it had a high impact
on their preparation towards the summative e-
examinations; a minority (3%) found the formative e-
exams moderately useful.

Another critical question on the survey asked if
the examinees would prefer the paper-based
examination administration to a Computer-Based
Examination. Opinions of the examinees were varied
as109 (67%) and 31(19%) supported Computer-Based
Examination and paper-based examination respectively
while 22(14%) opted for both modes for delivering high-
stake examinations. This finding supports that of Fluck,
Pullen,and Harper (2009) compare with the study by
Jonsson,Loghmani, and Nadjm-Tehrani (2002) where
95.4% of the sample preferred e-examination.
Examinees who preferred paper-based examination
confirmed that they are familiar with it hence transiting to
CBE has not been a laid-back experience.

With regards to proportion reporting technical
issues in the e-examinations, it is realized that the
majority of the examinees (51%) stated difficulties with
the formative e-exams. Chiefly among the technical

experiencing  the
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hitches encountered by the examinees included internet
connectivity which may be a result of the examinees’
dependency on wide-ranging Internet Service Providers
to access the e-exams. Moreover, the examinees also
complained about the timing allotted for the e-exams.
However, there were no complains of routine
complications on the summative e-exams by the
examinees (100%). The complications are seemingly
attributable to the conducive examination atmosphere
provided for the e-examination.

V. (CONCLUSION

E-examinations is an innovative engineering
initiative that can changing the face of high-stake
objective-typed questions for examination in KNUST.
This study found that examinees (students) performance
in the objective typed e-exams was substantial, hence,
reflecting examinees’ entire acceptance of e-exams.
Furthermore, this case study of using objective-typed
questions for high-stake summative e-examination have
revealed noteworthy evidence about ICT insurgency
which have inferences(Fluck, Pullen&Harper, 2009)in the
direction of the mandatory implementation of Multiple-
Choice Questions for assessment in KNUST. Though it
is a known fact that paper-based exam is the standard
in KNUST, capitalizing  on e-examination may bring
transformational returns for contemporary students who
are more motivated and adaptive to digital technologies.

The e-exam model employed for the study
support and validate the basis for university-wide
implementation of computer-based MCQ and other
objective typed questions for summative assessments.
Moreover, the positives aspect of e-examination using
objective-typed questions, and the absence of
undesirable associations realized can be communicated
to first-time examinees to maximize acceptance towards
the implementation of e-exams (Boevé, Meijer R, Albers
C, Beetsma, & Bosker, 2015). Finally, having huge
question prompts in the database for the e-exams can
assist as a measure to curb the pervasiveness of
examination malpractices in MCQ test administration.

Further studies can be conducted to test the
variability of acceptance among the different academic
levels as possibility of students viewing e-examinations
inversely at different level could be influenced by factors
such as academic and technological experiences.
Correspondingly, Adaptive e-examination administration
can be explored for summative assessment.
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