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Abstract

The growth of artificial intelligence (Al) has ignited significant concern regarding their effect
on universal development in education. Nevertheless, the scarcity of research addressing the
effects of Al tools on evaluating students' educational retention, particularly within the
Nigerian educational landscape, is disconcerting. Hence, the purpose of the study was to
determine the effects of Computer adaptive test on students’ retention in Educational Research.
The study employed a quasi-experimental post-test-only design with non-equivalent groups,
focusing on a population of 698 students at 300-level from the Faculty of Education. The
researcher utilized a convenience sampling technique to select 44 volunteers as study
participants. Data were collected through the administration of the ERT retention test, which
underwent validation by three experts from the Department of Science Education. The
instrument was trial tested on 50 respondents and was found with an estimate of (o =.76) using
Kuder-Richardson (KR-20) statistics which shows a high degree of reliability. The
experimental group received the computer adaptive test treatment, while the control group
underwent the traditional computer-based test. Statistical analyses were conducted using the
Mean and standard deviation to address the research question, and a two-way Analysis of
Variance (ANOVA) was employed to test the statistical hypothesis. The Statistical Package for
Social Sciences (SPSS) version 25 facilitated the data analysis. This comprehensive research
design and methodology ensure the reliability and validity of the study's findings regarding the
impact of computer adaptive testing on student retention. The findings of the study showed that
the students assessed using Computer Adaptive test had posttest mean retention score of (M =
71.45, SD = 7.22) while the students assessed using the Computer-based test had posttest mean
retention score of (M = 31.82, SD = 14.52), There was a significant mean difference between
Artificial intelligence mode of assessment and computer-based test on students’
retention,(F(1,40) = 135.005, p = .000. Educational institutions are advised to contemplate the
integration of Al-driven assessments such as CAT for an improved learning retention for
students in the learning of educational research.

Keywords: Computer adaptive test, Computer based test, knowledge retention & Educational
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Introduction

Educational research is relevant to bring about the desired change in the educational
sector of country. On this note, it is imperative to improve student learning retention in
educational research through the usage of artificial intelligence mode of assessment such as the
computer adaptive test. Wani (2021) explains that Educational research refers to a systematic
attempt to gain a better understanding of the educational process, generally with a view to
improve its efficiency. Educational research is a field of study that embraces the full spectrum
of rigorous methods appropriate to the questions being asked and also drives the development
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of new tools and methods (American Education Research Association, 2019). Several
problems captured in educational research as noted by Mcwilliam (2016) include low funding,
reliability shortfalls in publications, inability to systematically move to mainstream those
innovations in the interests of educational stakeholders (linking research to industry), and
inability to reliably assess students’ performance. Moreover, educational research as a teaching
subject in higher institutions of learning has suffered challenges in the areas of student retention
and among the factors that could be responsible for students’ poor retention may include the
prevalent assessment practice (Omwirhiren, 2015; Umar, 2018).

It is necessary to assert that retention is equally as important as achievement in the
learning institution. Andrew and Rebello (2013) explains that the retention of learned
information can be defined as holding the information preserved in long-term memory in a
kind of manner that it can be willingly recalled at ease without delay. Retention in this context
refers to the ability of students to recall what they have been taught in educational research.
The examination of retention unmistakably has common characteristics with the study of
memory, but it be at variance on the note that for knowledge to be considered as retained,
students ought to be capable to recall the information when suitable in reaction to prompts.
Researchers such as Jones et al. (2014), Custers (2020) and Custers and Cate (2017) posits a
low rate of knowledge retention in high-rate professional programs where students are
traditionally expected to gain mastery. Teachers correctly focus their work on supporting
students to gain fresh knowledge and skills, nevertheless recently acquired knowledge is at risk
and without difficulty slide absent from the memory (Ferreira et al.,2016). Onyenma and Olele
(2020) put it that, what is important in education is not what students know the day of the final
exam, but rather what learning they retain and can apply months and years later. Nevertheless,
on the worries of educational retention, Al-Tameemi et al. (2023) argues that four main causes
were identified to affect student retention being academic, personal, social and demographic
factors. Makondo (2012) posits that the caliber, attitude, and perspectives of instructors do
affect student retention; Seibert et al. (2017) faulted health issues; while Zoubi and Younes
(2015) argues that poor student-teacher relationships could lead to the lack of students'
acceptance of the learning process and affects student retention. Their studies did not show if
computer adaptive test mode of assessment could affect undergraduate student retention
positively, but it was rather concerned with prevalent assessment practices as well as their
challenges that could negatively impede assessment for learning.

The assessment practice that characterized universities in Nigeria is a gradual decline
of paper-based assessment and the emergence of Computer based test. The system for CBT
comprises of two components: an assessment engine and an item bank. An assessment engine
consists of hardware and software required for creation delivery of test. Most e-testing engines
run on standard hardware so the key characteristic is the software's functionality (Nikolova,
2012), CBT can be defined as a simple electronic assessment. Bridge (2015) further argues that
due to the structured nature of CBT, it may not be suitable for people with more complex
learning difficulties. It was further posited that CBT increases emotions and anxieties, as well
as feelings of fear of failure owing to lack of intelligent feedback mechanism during the process
of assessment. Doctoral students are also expected to fill in these gaps of aiding assessment to
provide specific details to enable them to deliver feedback, therefore supporting the lecturers
and learners (Walker, 2018; Deutscher, Akademischer, Autausch Dienst [DAAD], 2021; Lunds
University, 2022). Addressing this issue is crucial for enhancing the effectiveness of computer-
based testing and promoting a more adaptive and student-centered assessment approach.
Hence, there is need to create an intelligent computer assessment that provides feedback and
tailor learning to the ability of the learner. City and Guilds (2015) therefore identified a move
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from what is characterized as assessment of learning, through the currently popular idea of
assessment for learning, to assessment as learning, where assessment procedures and practices
may come completely to dominate the learning experience. This could be achieved through the
instrument of computer adaptive test.

However, the computer adaptive test mode of assessment can be operationally defined
in this study as the administration of test instruments by the computer in such a way that the
choice or order of test items presented to the test taker is independent of the teacher and that
feedback is utilized in the process of assessment to accurately measure learner ability and aid
learning, depending on the interaction between the test taker and the computer. Adaptive testing
is: items are selected according to the ability of each examinee. Testing starts with less difficult
item. If an examinee answers an item correctly, the next item that is administered to the
examinee will be more difficult, if not, easier item is administered. Testing will continue until
meet the stopping criterion, and then the testing will stop (Kanjanawasee, 2012). Hence the
computer Adaptive tests can be designed to stop when certain psychometric criteria are
reached, such as a specific level of score precision, the maximum test length is reached or when
the CAT test stops when the item bank is exhausted. It is argued by Fetzer et al (2019) that the
test process continues until either the computer has enough information to produce a reliable
test score or the test taker has reached the maximum number of items to be administered. The
study have both theoretical significance and practical significance. Theoretically, the findings
of this study were anchored on the Feedback theory by Butler and Winne (1995) and the
General Artificial Intelligence theory developed by McCarthy (1974). The feedback theory
demonstrates that assessment becomes effective as applicable in computer Adaptive tests,
feedback is central for improved learning in areas of student retention among university
students especially in areas of educational research. In addition, the Artificial Intelligence
theory through the computer adaptive test expresses that computers can assess students by
adapting the assessment process to be tailored to each student’s ability. Ramadam and
Aleksandrovna (2018) further argue that Computerized adaptive testing can be said to be of
great importance in the instructional process, especially in student-centered learning. This type
of tests saves time and effort, also takes into account the individual differences of students,
increase the motivation they have, completely reverse the traditional tests, which only
encourage memorization and indoctrination.

It appears that little or no literature have presently been able to specifically discuss the
effect of computer adaptive test mode of the assessment on students’ retention on Educational
research at the University of Nigeria, Nsukka. However, the study explores if computer
adaptive test mode of assessment could influence student knowledge retention during their
academic pursuit. This informs the gap that the present research intends to fill. Thus, the present
investigation intends to see how CAT can effectively be used to administer tests to measure
students’ ability as specific to their knowledge retention.

Research Question

i.  What are the mean retention scores of students assessed using CAT in educational
research and those assessed using CBT?

Hypothesis

Hoi: There is no significant difference in mean retention scores of students assessed using
Computer Adaptive tests educational research and those assessed using Computer Based test.
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Methodology
Research Design

The study adopted a post-test-only non-equivalent groups quasi-experimental research
design. In this post-test-only design there were two groups, Computer Adaptive test (CAT)
group was the experimental group and Computer Based Test (CBT) group was the control
group. This procedure was employed to measure the effect of computer adaptive test mode of
assessment on the student's achievement and retention in educational research. According to
Thomas (2022), it is useful when the study does not rely on random assignment to select
subjects into treatment conditions.

Participants for the study

The population of the study is 698 300-level students from the Faculty of Education.
The Faculty of Education has 7 Departments including Adult Education and extra-mural
studies, Arts Education, Educational foundations, Human Kinetics, Library and Information
Science, Science Education, and Social Science Education where 28 academic programs were
implemented. The researcher adopted the convenience sampling technique to select 44
volunteers as subjects for the study.

Measure

The researcher made use of the Educational Research Retention Test (ERRT) to collect
data. The instrument was validated by three experts from the Department of Science Education.
The ERRT is a 50-item multiple choice objective test with options lettered A — D. The items
will be scored in such a way that each correct answer attracts two (2) marks giving a minimum
score of 0 mark and maximum score of 100 marks. The instrument was trial tested on 50
respondents and an estimate of .76 was obtained using Kuder-Richardson (KR-20) statistics
which showed a high degree of reliability.

Experimental Procedure

The experiment was carried out in the Faculty of Education Lecture Hall. Prior to the
commencement of the experiment, the researcher prepared the computer facilities and
administered the ER-CAT to experimental group 1 and ER-CBT to the experimental group 2.
After three weeks of the experiment, the students were gathered, and ERT-CAT and ERT-CBT
were administered to the two groups respectively. However, in these tests, the questions of the
CBT were re-arranged/reshuffled to avoid familiarity with the items of the instrument by the
students. The results obtained after the experiment were collected from the CAT and CBT
system. Participants’ retention test scores were compared between the computer modes of
assessment.

Ethical approval

Approval for the conduct of this research was obtained from the research ethical
committee of the researchers’ university. Besides, the participants were issued informed
consent to fill and sign before the commencement of the treatment.

Analysis

The Statistical Package for Social Sciences (SPSS) version 25 was used for the
statistical analysis of data collected for this study. Specifically, the data were analyzed using
2-way analysis of variance (2-way ANOVA) to provide the main effect alongside the effect
size of the treatment.
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Results

Research Question: What are the mean retention scores of students assessed using CAT in
educational research and those assessed using CBT?

Table 1: Mean and standard deviation of retention test of the experimental CAT and the
control group (CBT) on Educational research.

Retention test N Mean  Std. Deviation
CAT 22 71.45 7.23
CBT 22 31.82 14.52

Table 1. shows that the students assessed using Computer Adaptive test had posttest
mean retention score of (M =71.45, SD = 7.22) while the students assessed using the Computer-
based test had posttest mean retention score of (M = 31.82, SD = 14.52). This implies that the
students assessed using Computer Adaptive test had higher retention in Educational research
with a mean score difference of 39.64. However, the standard deviations of 7.22 and 14.52 for
the CAT and CBT groups respectively indicate that the individual scores of the experimental
group participants are less spread across their group mean when compared to those of the
control group.

Ho: There is no significant difference in mean retention scores of students assessed using
Computer Adaptive tests educational research and those assessed using Computer Based test.

Table 2: Analysis of variance (ANOVA) of the effect of Computer Adaptive test on students’
retention in educational research

Type III Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 17791.925% 3 5930.642  47.291 .000 780
Intercept 107488.673 1 107488.673 857.123 .000 955
Treatment 16930.522 1 16930.522 135.005 .000 771
Error 5016.257 40 125.406
Total 140126.000 44
Corrected Total 22808.182 43

a. R Squared =.780 (Adjusted R Squared =.764)

The result in Table 2 shows that there is a significant difference in mean retention scores of
students assessed using Computer Adaptive Test in educational research and those assessed
using Computer Based Test in favour of those assessed using CAT, F (1,40) = 135.005, p =
.000. Thus, the null hypothesis is rejected (p > .000).

Discussion of the Findings

The study found that there was a significant difference in the mean retention scores of
students assessed using CAT mode of assessment in educational research when compared to
those assessed using CBT. The actual difference between groups may be attributed the nature
of feedback experienced during the artificial intelligence mode of assessment. The CBT
treatment as administered lacks feedback and thus was unable to reinforce learning and
engineer an assessment practice for improved learner capacity. Prior studies by Lesinski et al.
(2016) finds that the use of Artificial intelligence for learning and assessment such as CAT
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helps improve graduation rates and increase student retention. In a similar study by Hattie
(2019) feedback as used in assessment for learning is generally recognized as a valuable tool
to promote student learning and engagement; Providing timely, specific, and actionable
feedback during assessment helps students understand their strengths, identify areas for
improvement, and make necessary adjustments to their learning strategies. This, in turn, can
enhance learning retention by reinforcing and consolidating knowledge and skills (Hattie,
2019). Nicol and Macfarlane-Dick (2016) argue that feedback should focus on self-regulated
learning providing information and guidance to students, which promotes deep learning,
metacognitive awareness towards greater retention of knowledge and skills. Al driven
assessments and CAT has been found to reduced Test Anxiety, so Adaptive testing can mitigate
test anxiety by presenting students with questions that are appropriately challenging, reducing
stress and promoting a positive learning experience and their ability to recall lessons (Zhang &
Miller, 2011). Further studies showed, it enables continuous learning progress, adaptive testing
systems track students' progress over time, allowing educators to monitor their development
and provide timely support. This ongoing assessment can contribute to improved retention by
addressing learning gaps as they arise (Bangert-Drowns, 2021). Adaptive testing was found to
optimize the use of instructional resources by focusing on areas where students require
additional support.

This targeted approach can result in more effective learning experiences and improved
retention (Wainer, Bradlow & Wang, 2019). Adaptive testing also provides immediate
feedback to students, allowing them to identify areas where they need improvement. This
feedback loop can help students address weaknesses promptly and stay on track with their
learning (Biggs & Tang, 2021). Finally, to improve students’ retention capacity it helps
promote personalized learning experience, Adaptive testing tailors the assessment to individual
student abilities, ensuring that students receive questions that match their skill levels. This
personalized approach can enhance student engagement and motivation, leading to improved
retention (An & Carr, 2017).

The study discloses the significant impact of Artificial Intelligence (AI) mode of
assessment on student retention, attributed to tailored feedback. This aligns with prior research
emphasizing Al's positive influence on graduation rates and retention. The absence of adaptive
feedback in Computer-Based Tests (CBT) may compromise learning reinforcement. Strategic
assessment practices, particularly those involving Al, contribute to deep learning, reduced test
anxiety, optimized resource allocation, and personalized learning experiences, collectively
enhancing student retention in educational research.

Conclusion

The study underscores the profound impact of Artificial Intelligence (AI) mode of
assessment on student retention, revealing a significant difference in mean retention scores
compared to the traditional Computer-Based Test (CBT). The key differentiator lies in the
nature of feedback provided during Al assessments, which is tailored, timely, and promotes a
personalized learning experience. The absence of adaptive feedback in CBT may hinder
learning reinforcement, making a compelling case for the strategic integration of Al-driven
assessments in educational research.

Implications of Findings

Since, the findings also found a significant mean difference between Artificial
intelligence mode of assessment and computer-based test on students’ retention. This implied
that the CAT mode of assessment could influence higher retention among students in the
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learning of educational research; it also raises the concern on the need to invest all available
resources on artificial intelligence testing practices in tertiary institutions.

The study highlights the need for educational institutions to embrace technology-
enhanced learning practices, particularly those leveraging Al. Such practices can lead to more
effective learning experiences and improved student retention. The findings also suggest that
the CAT assessment has implications for promoting personalized learning experiences.
Institutions should explore ways to tailor educational content and assessments to individual
student abilities, fostering engagement and motivation.

Recommendations

i.  Educational institutions are encouraged to consider integrating Al-driven assessments
to enhance learning experiences. The tailored and timely feedback provided by Al can
contribute significantly to student retention.

ii.  As Al becomes more prevalent in education, it is crucial to provide teachers with the
necessary training and support to effectively integrate Al-driven assessments into their
teaching practices. This ensures optimal utilization of the technology for improved
student outcomes.

iii.  Further research is recommended to continually evaluate the effectiveness of Al-driven
assessments in different educational settings and contexts. This ongoing examination
can provide insights into the evolving role of technology in education and its impact on
student retention.

In conclusion, the study's findings advocate for a transformative shift in assessment
practices by embracing Al, emphasizing the potential for enhanced learning outcomes and
improved student retention.
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