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Abstract

This study titled “Design and Development of an Interactive Web-Based Assessment Tool (IWBAT)
for Integration into Smart Basic Education Schools in Enugu State, Nigeria” focused on the
educational technology area of study, with the objective of developing a digital platform to enhance
assessment efficiency, transparency, and security in basic schools. The study sought to answer
questions on how an interactive web-based system could improve assessment delivery, feedback, and
learner motivation. It adopted a research and development (R&D) design following the Instructional
Design Framework, with a population comprising teachers and students from selected Smart Basic
Education Schools in Enugu State. A purposive sampling technique was used to select the study
sample. The instrument for data collection was a structured questionnaire validated by experts in
educational technology and measurement and evaluation, while the reliability of the instrument was
established using Cronbach Alpha, yielding a coefficient of 0.87. Data were collected through needs
assessment and user testing and analyzed using mean and standard deviation to answer the research
questions. Findings revealed that the developed IWBAT met the specified requirements, enhanced
exam security, provided instant feedback, and improved assessment efficiency and fairness. Based on
the findings, it was recommended that the IWBAT be adopted across Smart Basic Education Schools
to promote digital transformation, secure assessment practices, and improved learner performance.

Keywords: Interactive Web-Based Assessment Tool (IWBAT); Smart Basic Education Schools;
Digital Assessment; Educational Technology; Assessment Efficiency; Exam Security; Instructional
Design Framework; Enugu State, Nigeria.
Introduction

The advent of the Fourth Industrial Revolution is introducing developments in Artificial
Intelligence, Internet of Things, and other technologies in different sectors of our society, including
education. This reality leads to a paradigm shift in which web-based cyber-physical environments
will shape future learning environments making learning to become ubiquitous, and schools assuming
new roles with systemic changes in communication, administration and management. The use of
technologies aligned with pedagogical strategies and new methodologies leads to more-personalized

smart learning systems (Eden, Onyebuchi & Adeniyi 2024). The landscape of smart learning systems
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has witnessed this tremendous shift from the traditional system of learning to smart education. Smart
education also known as digital education or e-learning is an emerging learning environment that
advocates the necessity for learners to learn in real-life situation technologies (Gros, 2016, Spector,
2014). With the help of cutting-edge real-world technologies like artificial intelligence, virtual reality,
and the internet of things, smart education can accomplish its objectives of teaching, learning,
research, and learning assessment while becoming more individualized, interactive, and accessible
(Ray 2016). As stated by Zhu et al. (2016), the idea of "smart education" is based on two categories of
technology: intelligent technologies and smart devices.

Smart devices represent those electronic devices connected to other devices that can operate
independently and interactively to a certain extent in classroom instructional and learning contexts
(Cao & Liu 2020). They are emerging instructional and learning tools such as flipped classroom,
mobile apps, clickers’ devices, interactive multimedia, audio devices, internet, telephone and
VoIP, mobile gadgets, instructional television, computer games, teaching machines, interactive
whiteboards and programmed instruction, etc., Rodriguez, Olatz, Ana, José, & Néstor, (2020),
with computing capacity and sensing function, which play a vital role in the classroom to create
effective teaching and learning. There is a growing body of literature that recognizes the importance
of smart devices use in the classroom settings (Cao & Liu 2020; Li, Wang & Ruan 2016; Bédard,
Lison, Dalle, Cot¢, & Boutin, 2012). For example, Bédard, et al (2012) maintained that Smart devices
are those latest technologies or devices and concepts used in classroom among students to students
and students to teacher interaction. These tools have been making an increasing impact on the
classroom and individualized instruction. Also, these tools have been used in science as an
effective way of communicating ideas and concepts to students and have greatly improved
students’ performance especially those with special needs and slow learners (Pardo-Baldovi,
San Martin-Alonso, & Peirats-Chacon, 2023). It has also been pointed out in (Stepanyuk,
Mironets, Olendr, & Tsidylo, 2022) that the knowledge, skills and use of these smart
instructional tools, can enable the teacher to perform some activities that most scientists employ
to describe, predict and control the world around them. However, with the researchers' in-depth
views of smart devices' working mechanisms in educational settings, the concept of "smart" in smart

devices are not are not independent of intelligent technologies.

Intelligent technologies which have been categorized according to Ray (2016) on the basis of
Internet of Things technology are used just like smart devices to create, analyze and personalize

educational activities in an intelligent learning environment. According to Ikechukwu and Amos



(2023), an intelligent learning environment comprises both smart devices and intelligent
technologies to give room to a more personalized form of educational activities in smart

educational landscapes. Smart schools are few examples of smart educational landscapes.

Smart schools are learning institutions that have been systemically reinvented in terms of
smart teaching-learning practices and school management using smart devices and intelligent
technologies to prepare smart students for the Information Age (Recalde, Palau, Agusti & Cebrian
2021). According to the authors, smart schools are institutions that integrates technology to enhance
education, leading to personalized and improved learning. Current research on smart
schools explores the integration of technology to enhance education, focusing on areas like
personalized learning, online learning, and the use of technology for administrative tasks, while
also examining the challenges and ethical considerations of implementing and leveraging such
systems (Khan, Abbas, Alruwaili, Nazir, Siddigi, &Alanazi, (2024). Research investigates how
implementing and leveraging technology and Al, can enhance personalized learning experiences,
focusing on increased engagement, improved student outcomes, and providing teachers with data-
driven insights to better tailor instruction (Ayeni, Al-Hamad, Chisom, Osawaru & Adewusi 2024).

Findings from Caroline, Oroh and Pada (2023) on the effectiveness of online learning platforms

and the impact of technology on student engagement and learning outcomes, also revealed that
learning experiences, facilitated by smart school technologies, can lead to significant
improvements in standardized test scores. On smart classroom, the authors explore the use of
interactive whiteboards, educational apps, and other technologies to create engaging and dynamic
learning environments and reported that teachers can use these smart technologies to provide
targeted interventions and support to students who are struggling, leading to improved learning

outcomes.

Apart from enhancing teaching and learning, Ayeni et al (2024) stated that these smart
technologies can help in streamlining administrative tasks, such as attendance tracking, grade
management, and resource allocation, freeing up educators' time for teaching and student support.
Smart schools use technology to also facilitate communication and collaboration between
teachers, students, and parents, creating a more connected and supportive learning
community. Smart schools also explore the use of data analytics to monitor student progress,

identify areas for improvement, and make data-driven decisions about teaching and learning.

In Enugu State Nigeria, Smart schools project has been inspired by all of these key areas of

current research on smart schools as well as similar projects undertaken by other countries of the
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world (Attarana, Aliasb & Sirajc 2012). For example, Enugu State proposed the idea of smart
schools in 2023 and it became operational in 2024. This was to improve current activities of
smart school and attempts to provide a standard framework for development of smart education
in the state. In addition, one of the major concerns was also to balance education facilities in
rural areas and urban areas in order to reach educational justice. Reaching educational justice in
this regard involves integration of sustainable IT infrastructures in both the rural areas and
urban areas schools. By sustainable IT infrastructure we refer to the integration of physical
systems and technologies that has different roles in the school system from facilitating teaching,
learning, assisting the school management to assess students’ performances in a smart and effective
way (Shahzad, Walke, Dahat &, Kurmi 2023).

Assessment of students’ performance is an essential part of educational practice, as it
allows the measurement of the achievement of learning objectives by students, and improves
the quality of the instructional needs and curricula (Arnold 2022). Assessment is the systematic
collection, review, and use of information about students’ knowledge, skills and attitudes for the
purpose of improving learning. (Palomba & Banta, 1999). It is one of the processes of
measurement that leads to the appraisal of a good outcome from methods of teaching and learning
in a school’s curriculum. It is also part of the curriculum implementation process, the essence of
which is to ascertain what has been learned by the students within a stipulated period and at a
certain level of education (Ohamobi, Manafa, & Osegbue 2020). According to Phakiti and
Steinhoff (2023) students’ assessment is the process of administering tests, observation, or exams
to the students to find out what they have learned from what they were taught. Similarly,
assessment is an important stage of curriculum implementation, as it provides evidence of what
students have learned and ensures that teaching and learning outcomes can be measured
(Mbiriyakura & Kasowe, 2022). This concept has undergone significant evolution over the past
few decades, moving from an isolated activity taking place at the end of the learning process
with the only purpose of giving a mark to the student to a continuous and systematic process
directed toward making decisions for the improvement of the educational practices (Joshi,
2019). Considering the aims and the way assessment is administered, Hassan, Tomala, Coello,
Silva (2024) maintained that assessment encompasses two broad spectrums of method -

formative and summative.
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Literature Review

Smart Basic Education Schools in Nigeria

The literature shows the terminology of ‘smart school’ has been used in limited countries
but most others use these terms: ‘ICT usage in schools’ and ‘ICT integration in schools’. This
research has defined a new term as ‘smart school system’, which refers to all components of

the smart schools including technology, people, process and education material.

Smart school is a learning institution that has been systemically reinvented in terms of
teaching-learning practices and school management in order to prepare students for the Information
Age. Information Technology or IT, as an important pillar of smart school system, has different
roles in the system from facilitating teaching and learning activities to assisting the school
management. The aim of the review is to investigate the smart school activities in Nigeria in order
to propose an IT framework for improvement of the smart school system in Enugu State Nigeria.
Although in recent years some efforts have been done for developing smart schools in Nigeria,

there is still no comprehensive solution for development of smart school system to be referred.

The smart school project in Enugu State Nigeria has been inspired by a similar project
undertaken by the Malaysian Ministry of Education (Attarana & Sirajc, 2012). For example, in
Malaysia, the idea of smart schools was proposed in 1997 and became operational in 1999.
According to Research objectives and significance of the study are discussed for a smart school
to achieve its educational objectives, these teaching and learning concepts. The researcher hopes
this study will help Ministry of Education of Nigeria to improve current activities of smart
school and attempts to provide a standard framework for development of smart school. In
addition, one of the concerns is to balance education facilities in rural areas and urban areas in
order to reach educational justice in Nigeria. The status quo of smart schools in Nigeria was
examined and lack of IT infrastructure standard for smart school systems was addressed.
According to research by Ali, Zah, & Nor (2010), the biggest issues teachers encountered when
integrating ICT in Malaysian smart schools were time, course content, and technical issues.
Mahmoudi, Nalchigar, & Ebrahimi (2008), discovered that the traditional structure of Nigerian
schools and the absence of relevant rules and regulations in the Ministry of Education were the main

obstacles facing the country's smart schools.

Teachers and students in Nigerian smart schools do not have a positive attitude toward
teaching and learning, according to Attarana and Sirajc (2012). Additionally, their study's findings

showed that in order to improve the effectiveness of smart schools, more equipment should be given
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to educational institutions, and teachers should take advantage of additional training opportunities
and ICT courses in addition to receiving rewards for their involvement. However, the smart school
project in Nigeria's Enugu State was started in 2023 and was based on the Malaysian model. In
2024, the state Ministry of Education carried out the project's pilot phase, converting 260 wards'
worth of schools into smart schools. This project seeks a Master Plan which was chosen by
education institution for development of ICT in Education. In fact, officials of Education gradually
came to a deeper understanding of global developments and the role of ICT in development
(Attarana, 2012). This led to the development of ICT in this phase as a general direction taken by
the managers of education. In 2024, the road map of smart schools which was developed by the
Enugu state Ministry of Education, have been mentioned as one of the key requirements of
knowledge-based societies through the development of knowledge and entrepreneurial skills of
students in these schools.

Objectives and activities of the schools are based on the Enugu State smart school but the
sub structure are not different from what is obtained in other advanced countries. The project was
expanded to other school districts after "The Road Map of the Smart Schools" was published in
2024. The project appears to be based on the implicit premise that, like in many other nations, ICT
integration will become commonplace if schools are outfitted with computer hardware Ming, Hall,
Azman, & Joyes (2010). "Financial investments for the educational use of ICT had not been in line
with high expectations,” according to the Second Information Technology in Education Study
(SITES). According to previous sections, this research attempts to provide a framework for ICT
infrastructure of smart school in relation to assessment of students’ performance.

Assessment in Education

In order to evaluate curriculum, school quality, and system performance, as well as the quality
of teacher instructional activities and student learning experiences, assessments are essential.
Assessments serve as a tool for summative accountability evaluations of educators, educational
institutions, and government agencies as well as for formative improvement of instruction and
learning. Given its immense power, it would seem beneficial to have a more nuanced understanding
of its past, present, and potential. The researcher start this overview with a quick historical tour that
starts with assessments from the past three millennia and continues into the future, which is already
happening in a variety of settings.

Between 2,500 and 3,000 years ago, the Chinese Imperial examination system was first

documented (Gare, A. 2012). In the vast Chinese empire, that system was used to find and reward

talent wherever it was found. It was intended to find students with high levels of literacy and memory
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skills meritocratically so they could run the Emperor's bureaucracy of command and control over a
sizable population, as opposed to depending only on recommendations, bribery, or nepotism. The
system used standardized tasks to accomplish those objectives (e.g. G. finishing an essay in
accordance with Confucian principles) under monitored conditions to guarantee performance
comparability and integrity (Feng, Zhang, & Li 2022). The system consisted of a graduated sequence
of tests that got harder and harder until nobody could receive the highest grade at the end since it was
only given to the Emperor. In addition to receiving jobs with significant financial benefits, successful
candidates were also publicly recognized on examination lists and granted the ability to wear
particular colors or badges that indicated the level of examination they had passed. These factors were
part of the justification for this extensive technology. It should come as no surprise that there was a
thriving industry of creating cheat materials given the enormous prestige and potential for social
advancement through scholarship. G. tiny books that imitated classic Confucian texts) and identifying
dishonest people (e.g. G. groups of invigilators sitting in tall chairs with a view of the desks where
candidates worked (Elman, Benjamin, 2013).

The literary and oratory remnants of the Roman Empire, such as schools of grammarians and
rhetoricians, on the other hand, gave rise to European educational assessment, according to Britannica
(2010). Schools were established simultaneously in a number of European cathedrals, monasteries
(particularly Benedictine monasteries), and episcopal schools. Church priests were expected to learn
Latin under Charlemagne in order to properly interpret the Bible, which resulted in more
sophisticated academic and religious instruction. As early Renaissance European society evolved,
schools were established under the direction of a Bishop, cathedral official, or even from non-
religious guilds to individuals judged sufficiently qualified to instruct. To guarantee safe travel and
freedom of thought, these schools granted their teachers and students certain rights and protections.
Many of the clerical practices of reading significant texts and scholars assessing the quality of
learning by comparing student performance in oral disputes, debates, and arguments to the opinions
of higher ranked experts were adopted by European universities in the 1100s (de Ridder-Symoens
1991). In the centuries that followed, oral disputes were supplemented with written assignments and
performances to assess the caliber of learning outcomes. However, as with the Chinese Imperial
system, evaluation was predicated on the knowledge and discretion of more senior academics or
officials.

These systems were established to satisfy the demands of either society or religion for
numerate and literate scholars, bureaucrats, and thinkers. Further education, or even basic education,

was typically a scarce and rationed resource. Standardized tests were used to choose applicants in a
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largely meritocratic manner, even if they were just the procedure and not the task or scoring. Students
and families participated in these processes because a successful education offered them hope of
escaping hard labor and poverty. As a result, schooling served as preparation for the final exam,
assessments during the schooling process were merely imitations of final assessments, and
assessment was essentially a summative evaluation of the student's abilities.

More effective ways to reduce the workload associated with hearing memorized recitations
were sought after as schooling and higher education expanded throughout the 1800s Britannica
(2010). As a result, leaving exams were made a prerequisite for admission to learned professions (e.g.
G. teaching), the public sector, and higher education. More effective methods of gathering
information were developed as more students attended universities in the 1800s, particularly the essay
exam and the practice of responding in writing without assistance. As students finish their written
exam papers under time pressure and scrutiny using multiple-choice test methods, this tradition is still
evident in the well-organized rows of desks in exam rooms. Due to this factor, standardized machine-
scored tests have become more and more common throughout the century for graduate school
admission, university admission, and even school evaluation. The process by which items are scored
in two ways (i.e. e. whether correct or incorrect), statistical modeling in classical test theory produced
simple and recognizable numbers (e.g. G. standard error of measurement, reliability, mean, and
standard deviation; (Clauser 2022). In order to guarantee the validity of scores and their
interpretation, validation techniques have become more intricate and multifaceted as the 20th century
has gone on, and the concepts of validity have expanded (Zumbo, & Chan (2014). Among these were
item response theory, factor analysis, scale reliability, equating, norming, and standard setting (Kline,
Saggio & Sglvsten 2020). It is important to note that statistical techniques for analyzing test results
originated in the early days of psychology. The field of educational testing started to resemble
statistics more and more as psychometric techniques grew more sophisticated. In fact, according to
Hallquist, Wright, & Molenaar (2021) psychometrics (i.e. e. statistical assessment of psychological
phenomena) was becoming disconnected from psychology, which was the field most likely to use
psychometric research and methods. It's interesting to note that although assessment is widely used in
the educational field, few teachers are proficient in the statistical techniques required to evaluate their
own exams, let alone those administered by central authorities. It is true that very few teachers
receive training in statistical test analysis techniques, even fewer comprehend them, and nearly none
apply them.

Assessment is, of course, more than just a series of questions or a scored task. It is a valid

attempt to operationalize a sample of a curriculum domain, construct, or content. The difficulty with
8



assessment stems from the paradox that the content that is easiest to test and grade is typically the
least demanding or valuable in any field. Learning objectives for Nigerian Junior and Senior
Secondary Schools (JSS 1-3 and SSS 1-3) education and even more so for higher education, demand
that students do more than simply memorize and repeat lists of terms, facts, or data points. Deep
processing requires the recall of specific data pieces, but this is insufficient. Pupils must demonstrate
critical thinking, creativity, problem-solving, analysis, and synthesis. Evaluating these abilities is very
challenging and complex. However, it is simple to reduce society's valued goals to that when it is
necessary to show that teachers are effective and that schools are accomplishing society's goals and
purposes. As a result, the high-stakes exam is used as the curriculum in many societies. This would
not be such a bad thing if we could be certain that the test's content reflected what society actually
desired; this is known as measurement-driven reform, as defined by Resnick and Resnick (1992).
However, studies conducted over long periods of time since the mid-1900s have demonstrated that a
large portion of the material we test does not improve students' learning (Nichols and Harris, 2016).
Scriven (1967) work on the philosophy and principles of evaluation was a significant development in
the middle of the 20th century. The difference between formative evaluation, which occurs early
enough in a process to influence its end points, and summative evaluation, which establishes the
quantity, caliber, and merit of the output of the process, was one of the evaluation's most potent
features, according to him. In education, the concept of formative evaluation was swiftly adopted to
describe assessments that teachers used in the classroom to determine which students needed to learn
what next (Bloom et al. (1971). High-stakes end-of-unit, end-of-course, or end-of-year formal exams
that evaluated the caliber of student learning and achievement in a summative manner contrasted well
with this. Scriven's formative evaluation led to the use of assessment procedures early in the
educational course of events to inform students about what they needed to learn and teachers about
what they needed to teach, whereas assessment as psychometrically validated tests and examinations

historically focused on the summative experience.

However, the distinction between formative and summative has changed from one of timing
to one of type since the late 1980s (thanks in large part to Sadler, 1989). Formative assessments
were initially limited to classroom interactions that were informal rather than formal tests. Torrance
(2012) expanded on this viewpoint by establishing the fundamentals of formative assessment
globally.

This study utilized the R&D (Research and Development) design. According to Gustiani (2019),
Research and Development (R&D) design by Gall, Gall and Borg is the investigational activities



conducted to improve existing products and procedures or to contribute to the development of new
products or procedures. This study considered the R&D design as suitable because it intended to
develop an interactive web-based assessment tool (IWBAT) for integration in the smart basic schools

to assess students learning outcomes.

System Design and Implementation
The data collected for this research question is presented in Table 1 based on software requirements

specifications for the development of the Interactive Web-Based Assessment Tool (IWBAT)?

Table 1: Mean responses on the Software Requirement Specifications for the development of the

Interactive Web-Based Assessment Tool (IWBAT).

N=39
S/No | Items X SD Remarks
1 Web-based Assessment Software 3.98 0.16 Required
2 64 Bit Operating System 3.75 | 0.44 | Required
3 32 Bit operating System 3.58 0.47 Required
4 PHP Software 3.69 0.47 Required
5 Database for creating User account 3.83 [0.39 | Required
Overall mean 3.77 0.46 Required

Table 1 showed the result of the software requirement specification analysis of the Interactive Web-
Based Assessment Tool (IWBAT). All the items (1-5) had mean scores ranged from 3.58 which are
above the cut-off point of 2.50 indicating that the items are required specifications for the
development of the Interactive Web-Based Assessment Tool (IWBAT). The standard deviation score
ranged from 0.16-0.72 indicating that the responses are not divergent.

Research question 2: To what extent is the architectural design appropriate for the development of the
Interactive Web-Based Assessment Tool (IWBAT)?

Table 2 showed the result of the extent the architectural design is appropriate for the developed
Interactive Web-Based Assessment Tool (IWBAT). all the items (1-5) had mean scores ranged from
3.65-3.80 indicating that the items are highly appropriate for the developed IWBAT
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Table 2: Mean responses on rating how appropriate are the architectural design of the

developed IWBAT.

N=39
S/No | Items X SD Remarks
1 Architectural flow diagram of the 3.80 0.46 Highly Appropriate
IWBAT
2 User Interface Design of the IWBAT | 3.60 0.44 Highly Appropriate
3 USE Case View of the IWBAT 3.80 |0.46 Highly Appropriate
4 Technical design of the IWBAT 3.65 |0.46 Highly Appropriate
5 Quality verification and validation 3.70 46 Highly Appropriate
Overall Mean 3.71 0.46 Highly Appropriate

Table 2 showed the result of the extent the architectural design is appropriate for the
developed Interactive Web-Based Assessment Tool (IWBAT). All the items (1-5) had mean scores
ranged from 3.65 — 3.80 indicating that the items are highly appropriate, and the architectural design
is highly appropriate for the development of the IWBAT. The standard deviation score ranged from
0.44-0.46 indicating that the responses are not divergent.

Research question 3: To what extent does the developed Interactive Web-Based Assessment Tool
(IWBAT) conform to the architectural design that guided the development?
The data collected for research questions 3 was presented in Table 3 based on the extent of

conformity of the IWBAT to architectural design.

Table 3: Mean responses on rating the extent of conformity of the developed IWBAT to

architectural design

S/No | Items X SD Remarks

1 Facial Recognition 3.95 0.22 Excellent

2 Student Identification 3.70 0.46 Excellent

3 Identification of impersonators 3.63 | 054 | Excellent

4 Fast Processing of Data 3.78 0.42 Excellent

5 Highly secure system 380 |041 Excellent

6 Accommodates large classes 3.78 |0.42 Excellent

7 Stable over a long time. 3.70 0.52 Excellent
Overall Mean 3.76 0.43 Excellent
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Table 3 shows the result of the extent of conformity of the developed IWBAT to architectural
design. The lecturers and software architects rated all items (1-7) as excellent with mean scores
ranging from 3.63 — 3.95 which implies that the developed IWBAT conforms excellently to the
architectural design that guided its development. The standard deviation score ranged from 0.4-0.52
indicating that the responses are not divergent.

Research question 4: To what extent does the functionality of the Interactive Web-Based Assessment
Tool (IWBAT) conform to the requirements that guided its design (Alpha Testing)?

The data collected for answering research question 4 is as shown on Table 4.

Table 4: Mean responses on the functionality of the Interactive Web-Based Assessment Tool

(IWBAT)

S/No | Items X SD Remarks

1 Compatible with different operating 3.64 |051 Excellent
systems

2 Quick Processing Time 3.57 0.44 Excellent

3 Prompt student enrolment 351 |0,57 Excellent

4 Prompt facial upload 3.50 0.53 Excellent

5 Prompt facial verification 3,50 |0.60 Excellent
Overall Mean 3.54 .56 Excellent

Table 4 showed the result of the functionality of the developed Interactive Web-based
Assessment Tool (IWBAT). The lecturers and students rated all items (1-5) as excellent with mean
scores ranged from 3.50 — 3.64 indicating that the functionality of the developed IWBAT conforms
excellently to the requirements that guided its design (Alpha Testing). The standard deviation score
ranged from 0.53-0.60 indicating that the responses are not divergent.

Research question 5: To what extent does user review of the Interactive Web-based Assessment Tool
(IWBAT) developed conform to the requirements that guided its design (Beta Testing)?

The data collected for answering research question 5 is as shown on table 5.
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Table 5: Mean responses on user review of the Interactive Web-Based Assessment Tool

(IWBAT). N=2.35

S/No | Items X SD Remarks

1 Ease of use. 3.62 0.52 Excellent

2 Effectively identifies impersonator 3.42 058 | Excellent

3 Highly secured system 3.43 0.61 Excellent

4 Fast processing and verification of 3.37 0.61 Excellent
students

5 Withstand stress testing 325 |0.70 Excellent
Overall Mean 3.42 0.62 Excellent

Table 5 showed the result of the user review by lecturers and students of the developed Interactive
Web-Based Assessment Tool (IWBAT). The table revealed that all the items (1-5) considered for the
user review with mean scores ranged from 3.25 to 3.62 re rated as excellent indicating that the user
review of the IWBAT conforms excellently to the requirements that guided its design (Beta Testing).
Findings of the Study

The following findings emerged from the study based on the research questions.
Findings from research question 1 showed that the development for the Interactive Web-Based

Assessment Tool (IWBAT) requires the following specifications:

a. Web-based Assessment software.
b. 64-bit system compatibility

C. 32-bit system compatibility.

d. PHP software compatibility

e. Database software for creating user accounts.

1. The architectural design was done after the software requirement specification phase and was
appropriate for the study and fit for the development of the Interactive Web-Based Assessment
Tool (IWBAT).

2. Finding from research question two showed that the following are highly appropriate for the
architectural design of the developed Interactive Web-Based Assessment Tool (IWBAT) as
following:

a. The Architectural flow diagram.

b. The User Interface Design.
13



C. The Use Case View.
d. The Technical design
€. The quality verification and validation.

3. Findings from the developed MFBS showed that the hardware components and the software
components worked excellently, and the system was completed according to the architectural
design, circuit diagram and the user interface design.

4. Findings from the developed IWBAT showed that the login page captured all the necessary
information needed from the student for enrolment.

5. Finding form the developed IWBAT showed that the facial upload and saving was done

seamlessly.

FIGURE 2: Enrolment Page of IWBAT
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Discussion of the Findings
The findings on the specifications that guided the design of the Interactive Web-Based
Assessment Tool (IWBAT) revealed that the web-based Assessment software and the PHP server-side

scripting software are highly required for the development of the IWBAT, and this agrees with the
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recommendation of Peng, Portugal, Alencar & Cowan (2021) on the assessment as a necessity for
improved examination system. The assessment software must be compatible with different operating
system for it to function maximally as the software drives the hardware device. Furthermore, the
IWBAT can be installed on a 64-bit and 32-bit system without malfunctioning. This aligns with the
assertion by Wressengger, Yamaguchi, Maiex & Rieck, (2016) for software solutions to be compatible
with both 64-bit and 32-bit computer systems. The PHP software and the database software of the
Interactive Web-Based Assessment Tool (IWBAT) are also required for the smooth running of the
IWBAT.

The findings on the extent of appropriateness of the architectural design for the development
of the IWBAT revealed that the user interface design is excellent and needs the required standard. The
technical design and quality verification and validation also met the requirements set for the
developed IWBAT. architectural flow diagram, User Interface Design, Use Case View, Technical
design and Quality verification and validation are features that must be considered in a system when
architectural design is been checked. This agrees with the assertion by (Bialy, Pantellic, Jaskolka,
Schaap, Patcas, Lawford, & Wassyng, 2017) that the design phase is when the architectural design
developed to meet the software requirement specification (SRS). Architectural design encompasses
the depiction of constituent elements that form system, the interplay between these elements, the
guidelines governing their arrangement and the regulations governing these guidelines. Di Martino &
Exposito (2016) further said that the architectural design defines the plan for a solution which
includes algorithm design, software architecture design, schema and logical diagram design and the
Unified Modelling Language (UML).

The findings in the development of the IWBAT showed that the materials listed for the
development of the IWBAT were sufficient for the development and the relevant software were
compatible on Windows and Linux operating systems. The IWBAT was free of bugs. The web
component was very responsive and compatible on various browser types. The system is ready for
full deployment.

The findings on the conformity of the IWBAT to the architectural design revealed that the
developed IWBAT could upload facial feature and use same in the easy detection of students and
impersonators. This conforms to the architectural design as the developed IWBAT could capture
multimodal features of students during enrolment and provide an interface for accessing the student
details and information. This aligns with the assertion made by Sanders & Stappers (2014) that the
main objective of the development phase is to transform the system design, which was prototyped in

the Design Phase, into a functional system that fulfils the entire recorded system requirement.
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The findings on the functionality test conducted on the Interactive Web-Based Assessment
Tool (IWBAT) revealed that the IWBAT functional in line with defined requirements. The various
features of the developed IWBAT, such as compatibility with different operating systems, fast student
processing prompt student enrolment, efficient facial detail upload during enrolment, and quick face
verification during examinations, were all rated as excellent. Hooda and Chihillar (2015) state that the
alpha testing phase is the stage of software validation where new software is tested to guarantee that it
will function as anticipated. Sallis (2014) further asserted that, assessing a developed program ensures
that the work products and procedures meet predetermined provisions and plans. It also instils
confidence that the software corresponds to specified technical specifications.

The findings on the user testing conducted on the Interactive Web-Based Assessment Tool
(IWBAT) revealed that all items such as ease of use, effectively identifying impersonators, highly
secured system, fast processing, and verification of students and the IWBAT ability to withstand
stress feasting were excellent. This agrees with the assertion by Aguboshim & Miles (2018) that ease
of use is a major consideration in the development of any new system. The system should be easy to
use for the people it is designed for. The evaluation of Lecturers and students throughout the beta
testing demonstrated that the IWBAT adheres to its intended design and can successfully accomplish

its designated aim.

Conclusion

The creation of the Interactive Web-Based Assessment Tool (IWBAT) (MFBIS) was informed by the
requirements acquired during the needs assessment. The system underwent development in
accordance with an architectural blueprint. The developed IWBAT was put through a number of
validation procedures, such as beta and alpha testing, and the results showed that the program
complies with the requirements derived from the need analysis. During the beta testing phase, the
developed IWBAT was subjected to additional testing to provide students a firsthand look at how to
use it. According to the study's findings, students were motivated to see the IWBAT implemented
because they believed it would improve exam security and offer deserving incentives to students who

worked hard.

Recommendations
Based on the findings of the study, the researcher recommends the following:
1. The developed IWBAT should be adopted by Tertiary Institutions for the successful conduct

of Computer Based Examinations and Improved security in the student’s halls of residence.
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2. The developed IWBAT should be adopted by teachers in various disciplines for the running of
classes, taking of electronic attendance and the conduct of Computer based quizzes and
semester examinations as it will ensure that only the appropriate students are allowed for
classes and allowed to take their examinations.

3. The developed IWBAT should be adopted by examination bodies such as WAEC and JAMB
for use in national examinations to avoid reoccurring cases of examination impersonation and
restore utmost confidence in the examinations conducted by these examination bodies.

4. The developed IWBAT in this study should be adopted by various private and public
organizations involved in mass recruitment of staff and personnel for the conduct of
computer-based examination and promotional examination.

5. Private companies and organizations should adopt the developed IWBAT for access control

into their buildings and facilities to avoid undue access and security breaches.
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