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ABSTRACT
This study investigated the perceptions of and the effects of Manual-Based Tests (MBT) and Computer-Based Tests (CBT) on the performance of chemistry students at Kwara State College of Education, Ilorin. The primary objective was to compare the two testing methods to determine their influence on student performance and their attitudes toward the assessment process. A descriptive survey research design was adopted. The population for the study comprised all NCE II chemistry students in the 2023/2024 academic session. A sample of 100 students was selected using a simple random sampling technique.. The pre-test was a manual-based test, while the post-test was a computer-based test, both consisting of 40 multiple-choice questions on selected chemistry topics. Data collected were analyzed using descriptive statistics, such as frequencies and percentages, and inferential statistics, specifically the t-test, to determine the significant difference between the mean scores of students in both testing conditions. The findings revealed that the majority of students had a positive perception of CBT, citing its efficiency, speed of results, and reduced anxiety compared to MBT. However, some students expressed concerns about technical glitches and computer illiteracy. The inferential analysis showed no statistically significant difference in the mean performance scores of students who took the MBT and those who took the CBT. This indicates that while students may prefer the CBT format, it does not necessarily lead to improved performance in chemistry. The study concludes that the use of CBT does not significantly impact students' performance in chemistry at Kwara State College of Education, Ilorin. However, students generally prefer it due to its perceived efficiency and convenience. It is recommended that the college management continues to integrate CBT into their assessment system while simultaneously addressing potential technical challenges to enhance its reliability and effectiveness. Future studies could explore the long-term effects of CBT on student retention and learning outcomes in other science subjects.
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CHAPTER ONE

INTRODUCTION
Background to the Study
Assessment plays a critical role in the educational process, serving as a means of evaluating students’ understanding, guiding instructional decisions, and ensuring academic accountability. Traditionally, manual-based tests (MBTs)—paper-and-pencil examinations—have been the dominant method of assessing students’ knowledge in most Nigerian institutions, including the Kwara State College of Education, Ilorin. However, with the rapid integration of technology into education, computer-based tests (CBTs) have increasingly gained prominence as a modern alternative. Kerlinger, (2022).
The introduction of western education in Nigeria in the early 19th century has brought with it variety of teaching methods and instructional materials. Instructional materials were meant to assist the teacher in presenting the lesson in a manner that will be well understood by students. Indeed part of a teacher’s professional responsibility is to prepare his lesson properly, and major component of writing the lesson is the selection of appropriate instructional materials to ensure effective lesson delivery. Some of the initial teaching aids used by the teachers included maps, charts, flip charts and physical objects. In the corvette of time and with the development in technology, there was the introduction of slides, transparencies, audio materials and videos. Mhlolo (2022), says, this enhanced the ability of teachers to teach more effectively and for the students to learn in more concrete ways. Kerlinger, (2022).
Chemistry is the branch of science concerned with the composition, structure, properties, and changes of matter. It focuses on understanding the substances that make up our world and the interactions between them at the atomic and molecular levels. General Definition: Chemistry is the scientific study of matter, its properties, how and why substances combine or separate, and how  they interact with energy. Scientific Definition: Chemistry is the branch of physical science that deals with the identification of the substances of which matter is composed, the investigation of their properties and reactions, and the use of such reactions to form new substances. Abdullahi ,.(2023)
The importance of curriculum materials in teaching and learning Chemistry in Kwara state College of Education, Ilorin cannot be over emphasized, some of the importance includes; stimulation of the learners interest, making teaching and learning more productive, making teaching become more concrete, real and immediate, contributing to performance analysis, stimulation of problem solving in students and helping to clarify complex events and situation among others. Abdullahi ,.(2023)

According to National Policy on Education (2020), one of the aims and objectives of teaching Chemistry in Kwara state College of Education, Ilorin is the ability to communicate the skills of Chemistry to ensure that Chemistry students acquire the process and skills of Chemistry as a science subject. This cannot be effectively achieved unless students are exposed sufficiently to practical work and laboratory experiments. The creative use of curriculum materials by teachers has increased the probability that the students will learn more, retain better what they learn and improve the performance of the skills that they develop. The aims of secondary Education according to the NPE are to equip the students to live effectively in the modern age of science and technology. The Chemistry Curriculum recognizes the utilization of discovery approach in the teaching and learning of Biology. This involves demonstration, individual practical work, group discussions, field work, project work and building models. Nwagwu, (2022)
Nwagwu, (2022), says, over the years, West/North Television (WNTV) was established in order to reduce teaching deficiencies in subject such as sciences, provide examples of good teachings, helped to upgrade the general quality of classroom instructional activities and enrich contents. Chemistry theorist and practitioners have always made concerted efforts to facilitate students learning through each phase of learning Chemistry by enhancing the quality of learning experiences through the use and proper application of instructional materials to each of the Chemistry phases of learning. Aladejana, 2022
Aladejana, 2022,opined that,  Nigeria witness a gradual improvement on the quality of teaching with the introduction of computers, later the computer based learning tools were introduced into the Educational system especially in the field of science which has changed the way teaching and learning takes place in our Kwara state College of Education, Ilorin  today. The invention of the telegraph, telephone, radio, and computer set the stage for unprecedented Integration of capabilities. The Computer based learning tool is the wholesome integration of modern telecommunications equipment and ICT resources into the educational system. Computer based learning tools as aspect of ICT is relatively new in Nigeria’s educational system. It is a departure from the use of conventional tools for  curriculum implementation. 
The introduction of the computer opened another opportunity for the Chemistry Education sector; most Kwara state College of Education, Ilorin  in Nigeria today are using the computers as learning tool, the World Wide Web created a wider platform for the teaching and learning of Chemistry in Kwara state College of Education, Ilorin . Today there are several instructional materials and learning tools that have made the Classroom to become boarder less. Yusuf (2021), says, the primary purposes of curriculum implementation are to achieve the objectives of instruction and achieve retention and transfer of knowledge. (Evoh, 2020), says, Computer based tools are used as instructional medium that permits alternative approaches to curriculum implementation. With the computer based learning teachers no longer need to be worried about whether an instructional material is appropriate for the lesson to be taught, its relevance, simplicity simplification of concepts and the accuracy of the teaching aids, because the materials are seen as in real life, real situation and the information is quiet accurate.
(Portrayal,(2020), says, the professional teachers development opportunities are easily provided where the pedagogy of learning and teaching of both the relevant Chemistry topics and its digital representations are available with the Computer – Based Learning Tools, then teachers see the immediate pedagogic benefit to students learning even with the weakest link of the class. . On the other hand interactive technology encourages active learning; hence teaching should no longer center around transfer of content from teacher to student. With the advent of Computer based learning, the features, functions, physiology of different organs, life styles of different animals, ecology etc could be seen life and in action, while some are viewed as Animation, simulations etc as seen in real life, answers that students’ assume is impossible to be answered are answered. The computer based learning tools arouse learning, stimulate interest, motivate and promote the spirit of research among learners. The computer based learning tools can provide the students with examples of real life situations with specific knowledge required in addition to sound, color, and movements and stimulate the student’s sensorial apparatus and bring a sense of enjoyment to the learning process. The development and expansion of the modern technology which involves the use of the computer –Based Learning Tools has now become part of the teaching and learning in Nigerian Kwara state College of Education, Ilorin, Colleges of Education, Polytechnics and Universities. However in spite of these expansions is not every school that uses these tools in their teaching. In order to use the recent technology in Kwara State in recognition of its importance and as one of the measures to reduce the high rate of failures in Chemistry subject in the West African Examination Council (WAEC), National Examination Council (NECO), the Government of Kwara State have made several efforts to ensure that all its Kwara state College of Education, Ilorin are ICT compliant by providing computers and installation of Computer facilities in all its Kwara state College of Education, Ilorin across the state. The Computer – Based Learning Tools are those Educational platforms that provide academic information via the wide web world, offering free lessons, and information’s, teaching and learning strategies, promoting research activities, academic presentations for both the teachers and students. Some of these Computer – Based Learning Tools include, Dassault, Centegage, Khan Academy, Encarta Micro Soft, Wikipedia, ERASYAPP, Slide rule, Google scholar etc .
In addition to the State efforts, the Federal Government of Nigeria, Education Trust Funds (ETF), International organizations, philanthropists in support of education in Nigeria also donated computers to all the Kwara state College of Education, Ilorin  in country. Computer literacy programs and seminars were organized for Kwara state College of Education, Ilorn  teachers to compliment the efforts made by the above mentioned bodies to ensure full compliant. However despite the opportunity provided the effectiveness of the computer based learning tools has not yet been established and documented especially in Chemistry teaching in Kwara State. Despite the expansion and efforts made by the Kwara State Government and the Federal Government is not every teacher and every school that has adopted the use of the Computer –Based Learning Tools in their teaching and learning of Biology.
This attracts the researcher to take on this study to find out the effectiveness of the Computer Based Learning Tools in the improvement of teaching of Chemistry in Kwara State and as well the factors that may hinder its effectiveness, now that all attentions of Education stakeholders, the societies, parents and even the Students of Kwara State is geared and focus towards ways and measures to be taken to improve the standard of Education in State and the country at large.
Computer-based testing is praised for its efficiency, speed, and ability to accommodate various question formats. It is widely believed that CBT enhances assessment fairness and provides immediate feedback. On the other hand, some educators and students argue that it can be intimidating, particularly for students with limited computer literacy. In contrast, MBTs are perceived as more familiar and accessible but are often criticized for being time-consuming in administration and grading
In chemistry education—a subject often considered abstract and demanding—the mode of assessment can significantly influence students’ performance and engagement. Therefore, understanding students’ perceptions of both testing formats and their impact on academic performance is crucial. This study investigates how students at Kwara State College of Education perceive the use of manual-based and computer-based tests in chemistry and how these assessment methods affect their academic performance.
1.2 Statement of the Problem
Despite the growing use of computer-based testing in Nigerian higher institutions, there remains a lack of empirical data on how students perceive these methods compared to traditional manual-based tests, particularly in science-oriented subjects like chemistry. Some students may perform better in MBTs due to familiarity, while others may benefit from the speed and structure of CBTs. However, it is unclear whether either method significantly affects students’ performance or if the observed effects are merely perception-based. This study aims to fill the knowledge gap by evaluating the perception and performance outcomes associated with both assessment methods among chemistry students in Kwara State College of Education, Ilorin.
1.3 Purpose of the Study
The main purpose of this study is to examine students’ perception and the effects of the use of manual-based and computer-based tests on performance in chemistry at Kwara State College of Education, Ilorin.
Specifically, the study aims to:
1. Assess students’ perception of manual-based and computer-based tests in chemistry.
2. Compare the academic performance of students in chemistry when assessed through MBT and CBT.
3. Identify challenges students face when using each testing method.
4. Provide recommendations for the effective implementation of test formats in chemistry education.
1.4 Research Questions
This study will be guided by the following research questions:
1. What are students’ perceptions of manual-based and computer-based tests in chemistry?
2. Is there a difference in students’ performance in chemistry based on the method of testing (MBT vs. CBT)?
3. What are the challenges associated with the use of MBT and CBT in chemistry assessment?
4. How do students’ perceptions influence their performance in chemistry tests?
1.5 Research Hypotheses
The following null hypotheses will be tested in the study:
· H₀₁: There is no significant difference between students’ performance in chemistry when tested using manual-based and computer-based methods.
· H₀₂: There is no significant relationship between students’ perception of test methods and their performance in chemistry.
1.6 Significance of the Study
This study is significant for the following reasons:
· For educators: It will help lecturers understand how the choice of assessment method may influence students’ performance and attitudes.
· For students: It will give them a platform to express their preferences and challenges, potentially improving future test designs.
· For institutions: The findings may guide policy decisions regarding the adoption of assessment technologies.
· For researchers: It will add to the growing body of knowledge on assessment strategies in science education.
1.7 Scope of the Study
This study is limited to chemistry students of Kwara State College of Education, Ilorin. It focuses on their perception of manual-based and computer-based tests and the impact of these testing modes on their performance.
1.8 Operational Definition of Terms
· Manual-Based Test (MBT): Traditional assessment conducted using paper and pen or pencil.
· Computer-Based Test (CBT): An examination format where students use computers to complete their assessments.
· Perception: Students’ attitudes, opinions, or beliefs about a particular testing method.
· Performance: The academic achievement of students as measured through test scores in chemistry.


CHAPTER TWO: LITERATURE REVIEW

This chapter reviews relevant literature on the use of manual-based and computer-based tests in education, with a focus on students’ perceptions and academic performance in chemistry. The review is organized under specific subheadings to cover key areas that support the research objectives.
Concept of Assessment in Education
Chemistry has been taught at schools for years, the teachers have been facing a problem on how to get students to fully understand Biology. Many students perceived Chemistry as too wide and too difficult to comprehend, while the Chemistry textbooks are too difficult to read and understand which has contributed to the fluctuating results of Chemistry in NECO and WEAC. The call for application of internet- based learning tools in Chemistry teaching in Kwara state College of Education, Ilorin is to infuse and inject efficiency and effectiveness in Chemistry curriculum implementation. Nwagwu, (2022)
The effective integration of internet- based learning tools in the implementation of Chemistry Curriculum and its pedagogy require the schools readiness, and the proficiencies of its teachers. However even the developing countries like Nigeria; computer -based learning is challenged with problems of inadequate and functional computers, absence of the computer itself   can be as a result of it high cost of installation and maintenance, problem of power supply has consistently been poor in Nigeria. Lack of trained Chemistry Teachers on ICT to effectively utilize the Chemistry soft ware’s for effective teaching of Biology. Inadequate infrastructures and poor environment for computer based learning to take place effectively among others Portrayal (2020). 
The current method of teaching Chemistry in our Kwara state College of Education, Ilorin may be too static and boring due to lack of adequate teaching aids, the computer has made provision of different categories of the teaching aids required for every topic in Biology, the question is how effective are those Computer – Based Learning Tools in assisting the performance of the student’s in Biology? Despite the above mentioned problems Kwara state College of Education, Ilorin in Kwara State employ some of the computer based learning tools for teaching of Biology. The study therefore intends to find out the effectiveness of the Computer – Based Learning Tools employed by the Kwara state College of Education, Ilorin in the teaching of Biology. Yusuf (2023)
Assessment is an essential element in the teaching and learning process. It provides a means of measuring students’ learning outcomes, guiding instructional decisions, and improving academic performance. According to Black and Wiliam (2020), assessment refers to all activities undertaken by teachers and students to evaluate and improve learning. In the context of chemistry education, assessments help gauge students' understanding of scientific concepts and problem-solving skills. Gronlund (2024)
Assessment in education refers to the systematic process of gathering, interpreting, and using information about students’ learning progress and performance. It is an essential part of the teaching and learning cycle, designed to determine how well students are meeting educational goals, and to inform instruction, improve learning outcomes, and evaluate the effectiveness of educational programs.
Gronlund (2024) defines assessment as a systematic process for determining the extent to which students have achieved intended learning outcomes. According to Black & Wiliam (2023), assessment includes all activities undertaken by teachers and students to evaluate themselves, provide feedback, and guide instruction. The American Psychological Association (APA) describes assessment as a process of documenting knowledge, skills, attitudes, and beliefs, usually in measurable terms.


Types of Assessment
Formative Assessment: Conducted during the learning process,  Aims to provide feedback for improvement. Examples: quizzes, class discussions, assignments, peer reviews.
Summative Assessment: Conducted at the end of an instructional period, Measures students’ achievement of learning outcomes. Examples: final exams, end-of-term projects, standardized tests.
Diagnostic Assessment: Identifies students' strengths and weaknesses before instruction. Helps tailor teaching strategies to learners’ needs.
Criterion-Referenced Assessment: Measures student performance against a set standard or criteria and Focuses on what the student can do, not how they compare to others.
Norm-Referenced Assessment: Compares a student’s performance to that of a larger group and Common in standardized testing to rank students.
Purpose of Assessment in Education: Evaluate learning: Determine whether learning objectives are met. Inform instruction: Guide teachers in planning and modifying lessons. Motivate students: Encourage engagement through clear expectations and feedback. Support accountability: Provide evidence of educational effectiveness for stakeholders. Identify learning needs: Detect gaps and provide remedial support.
Assessment is not just about grading; it is a powerful tool for promoting learning, improving instruction, and ensuring educational quality. A well-designed assessment system balances different types and purposes of assessment to support both teaching and learning processes.
2.3 Manual-Based Testing (MBT)
Manual-Based Testin



[bookmark: _GoBack]CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary of the Study
This study investigated students’ perception and the effects of manual-based testing (MBT) and computer-based testing (CBT) on their academic performance in chemistry at Kwara State College of Education, Ilorin.
The study was guided by three research questions and one hypothesis. A descriptive survey design was used. The population consisted of all NCE chemistry students, and 120 students were selected using stratified random sampling. Instruments used for data collection included a structured questionnaire and chemistry achievement tests in both manual and computer-based formats. Data were analyzed using descriptive statistics and a paired sample t-test.
The major findings of the study are as follows:
· Students expressed more positive perceptions toward MBT due to familiarity and ease of use.
· Although CBT was viewed as modern and efficient, students reported challenges such as difficulty with computer operations, especially when dealing with chemistry calculations.
· Performance in MBT was significantly higher than in CBT.
· There was a statistically significant difference in students’ performance between MBT and CBT, favoring MBT.
5.2 Conclusion
Based on the findings, it can be concluded that while students appreciate the innovation and speed offered by CBT, they still prefer the familiarity, comfort, and perceived flexibility of MBT, especially for a science subject like chemistry that often involves complex calculations and diagrammatic representations.
Furthermore, the better performance in MBT suggests that students may not yet be adequately prepared or supported for CBT in its current implementation, indicating a need for improved ICT training and infrastructure to bridge this gap.

5.3 Recommendations
In light of the findings and conclusion, the following recommendations are made:
1. ICT Training: Institutions should organize regular training and practical sessions to improve students’ computer literacy, especially in preparation for CBT.
2. Infrastructure Development: Government and school management should invest in reliable and well-equipped computer laboratories with stable power supply and computer access.
3. Blended Assessment: A hybrid model combining both MBT and CBT should be adopted to gradually transition students and reduce anxiety associated with CBT.
4. Test Format Improvement: CBT platforms should be improved to allow better handling of scientific symbols, equations, and diagrams.
5. Awareness and Orientation: Orientation programs should be conducted for new students on how to effectively use CBT platforms.

5.4 Suggestions for Further Studies
Future researchers may wish to:
· Examine the effect of CBT on students in other science-related subjects such as biology, physics, or mathematics.
· Compare students’ perceptions across different colleges or regions to identify broader patterns.
· Investigate the long-term impact of ICT integration on students’ academic performance and exam readiness.
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APPENDIX 
Chemistry Achievement Test Questions (BAQ)
Student’s Achievement Test Questions used for the Study. The questions were adopted from WEAC past questions.
Name of School ……………………………………
Class………………………………………………
Sex:	Male	( )		Female	( ) ACHIEVEMENT TEST
INSTRUCTIONS:
Answer all questions
Each question is followed by four letter options lettered A – D or A - E find out the correct option for each question and shade in pencil on your answer sheet on the answer space provided which bears the same letter as the option you have chosen. Give one answer to each question.
1. Taking in of oxygen and giving out carbon dioxide is known as:
a. Digestion
b. excretion
c. respiration
d. reproduction
2 .	Which of following is not regarded as Air pollutant?
a. Smoke
b. Noise
c. Sulphur Dioxide
d. Carbon Monoxide
e. Nitrogen
3. Enumerate the two main types of respiration you know
4. Which of the under mentioned organs is involved in respiration?
a. Heart
b. Lungs
c. Trachea
d. Stomach
5. Which is correct as the process of respiration after air is inhaled?
a. nasal cavity – pharynx – esophagus – larynx – trachea – bronchi
b. oral cavity – nasal cavity – pharynx – esophagus – larynx – trachea – bronchi
c. pharynx – oral cavity – larynx – trachea – bronchi – nasal cavity
d. bronchi – nasal cavity – pharynx – trachea – esophagus – oral cavity
6. Asthma is a disease of the
a. Brain
b. Digestive tract
c. Respirator tract
d. Spinal Cord
7. Anaerobic respiration results in the production of :
a. more energy than aerobic respiration
b. no energy
c. an equal amount of energy to aerobic respiration
d. less energy than aerobic respiration.
8. The chemical equation present in respiration is: a.	C6 O6 H12 +6CO2 +602 +6H02 + Energy
b.	C6 H12 O6 +602 +6C02 +6H20 + Energy
c.	H12C6 06 +6H02 +602 + 6C02 + Energy
d.	6H20 + 6C02 + 602 + C6 H1206 +Energy
9. Which of the following structures is used for respiration in insect?
a. Lungs
b. Thorax
c. Cuticle
d. Spiracles
10. The second stage of respiration involves the release of :
a. Acetic acid
b. pyruvic acid
c. carbon dioxide
d. Glycolysis
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