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ABSTRACT 
This study assesses the understanding of biological concepts among secondary school students in Ilorin West Local Government Area, Kwara State. It aims to evaluate the level of comprehension students have regarding key biology topics and identify factors influencing their learning outcomes. Using a combination of questionnaires, tests, and interviews administered to a representative sample of students and teachers, the research investigates challenges faced in teaching and learning biology. The findings reveal varying degrees of conceptual grasp, highlighting areas where students struggle the most. Recommendations are made to improve instructional strategies and curriculum implementation to enhance students’ mastery of biological concepts, ultimately contributing to better academic performance and interest in the sciences.
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APPENDIX
KWARA STATE COLLEGE OF EDUCATION
SCHOOL OF SCIENCES

Dear Respondent,
The questionnaire has been designed to solicit for your information and it is for purely academic purpose. This is to enable the researcher a student of the above mentioned institution complete her project on the topic "Assessing Student Understanding of Biological Concepts in Secondary School in Ilorin West Local Government, kwara State.
Please note that all given information would be treated with utmost confidentially.
SECTION A: Personal Information
Please tick (✓) the appropriate options.
1. Gender:
☐ Female  ☐ Male
2. Class:
☐ JSS III  ☐ JSS II
3. School Name:
☐ Govt. Day Junior Secondary School, Adewole
☐ COED Model Junior Secondary School, Ilorin
☐ Govt. Day Junior Secondary School, Odo-Okun
☐ Sheikh Abdulkadir Junior Secondary School, Saw-Mill

SECTION B: Assessment Methods in Biology
Please indicate how often each method is used in your Biology class.
	Assessment Method
	Always
	Often
	Sometimes
	Rarely
	Never

	1. Written tests/examinations
	☐
	☐
	☐
	☐
	☐

	2. Laboratory practicals
	☐
	☐
	☐
	☐
	☐

	3. Class assignments
	☐
	☐
	☐
	☐
	☐

	4. Group projects or p7resentations
	☐
	☐
	☐
	☐
	☐

	5. Quizzes
	☐
	☐
	☐
	☐
	☐

	6. Oral assessments
	☐
	☐
	☐
	☐
	☐


SECTION C: Perceptions of Biology Assessments
Tick the option that best reflects your view.
	Statement
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	1. Practical work helps me understand Biology better.
	☐
	☐
	☐
	☐
	☐

	2. I enjoy taking part in group work in Biology.
	☐
	☐
	☐
	☐
	☐

	3. My teacher uses different ways to assess our understanding.
	☐
	☐
	☐
	☐
	☐

	4. I find Biology tests stressful.
	☐
	☐
	☐
	☐
	☐

	5. I receive helpful feedback on my assessments.
	☐
	☐
	☐
	☐
	☐


SECTION D: Challenges in Biology Assessments
What challenges do you face during Biology assessments? (You may tick more than one)
☐ No access to lab equipment
☐ Lack	of practical sessions
☐ Time is too short for assessment
☐ Biology questions are too difficult
☐ No feedback is given after tests
☐ Others: ____________________________________________
SECTION E: Open-Ended Questions
1. What type of Biology assessment helps you learn best, and why?

2. What improvements would you like to see in Biology assessments?

3. How do you usually prepare for Biology tests or practical?









CHAPTER ONE
INTRODUCTION
1.1 Background of the Study
	The teaching and learning of Biological concepts in secondary schools are critical for shaping students' understanding of the natural world and fostering scientific thinking. Biology, as one of the core science subjects in secondary education, lays the foundation for students' comprehension of life processes and environmental systems. In Ilorin West Local Government, Kwara State, the assessment of student understanding of Biological concepts plays a vital role in determining the effectiveness of instructional methods and the learning outcomes achieved by students.
	Educational assessments serve as crucial tools for gauging the extent of student comprehension and retention of knowledge. Effective assessment methods are important not only for evaluating student performance but also for informing instructional strategies and curriculum development. In Biology, these assessments measure students' grasp of complex topics ranging from cellular processes to ecological systems and human Biology. However, research suggests that many secondary school students encounter difficulties in mastering these concepts, which may be attributed to various factors such as teaching methods, availability of resources, and students' prior knowledge (Ayodele & Nworgu, 2018).
	In Ilorin West, Kwara State, a region characterized by a diverse socio-economic and educational landscape, understanding the nature of students' biological knowledge is essential for improving science education and bridging the gap between current educational practices and desired outcomes. Therefore, an assessment of students' understanding of Biological concepts can provide insights into how best to enhance teaching strategies, student engagement, and curriculum content.
1.2 Statement of the ProBlem
	Secondary school students in Ilorin West Local Government, Kwara State, often display varying levels of understanding when it comes to biological concepts. Preliminary observations and previous research indicate that many students struggle to apply Biological principles effectively, leading to poor performance in examinations and an inability to relate Biological knowledge to real-world scenarios. There is a need to identify the specific areas of difficulty and the factors influencing these challenges, such as teaching methods, classroom resources, and student attitudes.
	Research by Abdullahi and Olayemi (2022) highlights that the quality of teaching and learning resources, alongside the teachers' level of expertise, significantly affect students' understanding of biological concepts. While some studies have addressed the issue at the national level, there is limited research focusing specifically on Ilorin West, Kwara State. This gap necessitates the need for a focused study on assessing student understanding of biological concepts in the area and developing recommendations for improvement.
1.3 OBjectives of the Study
	The primary objective of this study is to assess the understanding of biological concepts among secondary school students in Ilorin West Local Government, Kwara State. Specifically, the study aims to:
· Identify the Biological concepts that students in Ilorin West struggle to understand.
· Assess the effectiveness of current teaching methods and instructional strategies used in the teaching of Biology.
· Examine the relationship between students' academic performance and their understanding of Biological concepts.
· Investigate the role of classroom resources and teacher expertise in shaping student comprehension of Biological topics.
· Provide recommendations for improving the teaching and learning of biology in secondary schools in Ilorin West.
1.4 Research Questions
To achieve the stated objectives, the study will answer the following research questions:
· What Biological concepts do secondary school students in Ilorin West, Kwara State, find most difficult to understand?
· How effective are the current teaching methods employed in the biology classrooms in Ilorin West Local Government?
· What factors influence students' understanding of Biological concepts in secondary schools in Ilorin West?
· Is there a significant relationship between the availability of classroom resources and students' understanding of Biology?
· What role do teachers’ qualifications and experience play in shaping students' understanding of Biological concepts?
1.5 Research Hypotheses
The following hypotheses will guide the investigation:
· There is no significant difference in the understanding of Biological concepts among students based on the teaching methods used in Ilorin West.
· There is a significant relationship between the availability of classroom resources and students' understanding of Biological concepts in Ilorin West.
· There is a significant difference in students' understanding of biological concepts based on the level of teacher expertise and experience.
1.6 Significance of the Study
	This study will provide valuable insights into the challenges faced by secondary school students in Ilorin West, Kwara State, with respect to their understanding of biological concepts. By identifying areas where students struggle, the research will contribute to the improvement of Biology education in the region. The findings will also inform teachers, school administrators, and policy makers about the necessary resources and pedagogical strategies to enhance student learning outcomes in biology.
	Additionally, the study will add to the body of literature on science education in Nigeria, particularly in Kwara State. It will serve as a reference for future educational research and guide interventions aimed at improving science literacy among secondary school students.
1.7 Scope of the Study
	The study will focus on secondary school students in public schools within Ilorin West Local Government Area of Kwara State. It will examine students’ understanding of core Biological concepts taught at the senior secondary school level. The study will include the assessment of Biology teachers' qualifications, instructional methods, and the availability of learning materials in the classrooms. The research will be limited to the current academic year, and the sample will consist of students from selected schools in the region.



1.8 Definition of Terms
BiologicalConcepts: Fundamental principles and ideas in biology that describe living organisms and their interactions with the environment, such as cell Biology, genetics, evolution, and ecology.(Adeniyi, 2021). 
Understanding: The ability to recall, explain, and apply Biological knowledge to solve problems or make informed decisions.
Secondary School: A level of education that follows primary education and precedes higher education, typically consisting of grades 7 to 12 in Nigeria. (Obiora, 2024)
Assessment: The process of evaluating students' knowledge, skills, and understanding through various means such as tests, quizzes, and practical assignments.
Teaching Methods: The strategies and techniques employed by teachers to facilitate learning in the classroom.
1.9 Organization of the Study
	This study is organized into five chapters. Chapter One provides an introduction, outlining the background, problem statement, objectives, research questions, and significance of the study. Chapter Two presents a review of relevant literature on biological education and student understanding. Chapter Three describes the methodology used for data collection and analysis. Chapter Four presents the results of the study, while Chapter Five discusses the findings and offers recommendations for improving the teaching of biology in Ilorin West, Kwara State.











CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction
	This chapter provides a review of relevant literature related to the study of assessing student understanding of Biological concepts in secondary schools. It explores various themes such as the importance of Biology education, factors influencing students' understanding of Biological concepts, teaching methods, and strategies for effective assessment in Biology. The chapter also highlights previous studies and research findings relevant to the study, including recent works from Nigerian and international contexts.
2.2 The Importance of Biology Education
	Biology is a core subject in secondary school curricula worldwide, as it introduces students to the fundamental principles of life and natural sciences (Njoku, 2019). The importance of Biology education in secondary schools cannot be overstated, as it helps develop critical thinking, problem-solving skills, and scientific literacy among students. Through learning biological concepts, students gain an understanding of living organisms, ecosystems, health, and environmental issues (Ezeh & Obiora, 2020).
	In Nigeria, Biology is essential for students aspiring to pursue careers in medicine, agriculture, environmental science, and Biotechnology. Moreover, Biology education fosters an appreciation for the natural world and promotes environmental sustainability, making it a key subject in equipping students with knowledge that is relevant to their everyday lives and global challenges (Ogundare, 2018).
2.3 Understanding Biological Concepts
	Understanding Biological concepts involves more than memorizing facts; it requires the ability to connect ideas, interpret data, and apply knowledge to real-life situations (Wang et al., 2021). According to Kolb (2014), student understanding in biology can be categorized into four levels: recall of information, comprehension of concepts, application to problems, and the ability to critically analyze biological phenomena. Effective understanding includes not only the ability to recall factual knowledge but also to synthesize and apply that knowledge in practical contexts.
	Recent research has shown that many students struggle with deeper levels of understanding, particularly in complex areas such as genetics, molecular biology, and ecological systems (Ayodele & Nworgu, 2018). This is often attributed to inadequate teaching methods, insufficient learning resources, and students' limited prior knowledge (Musa & Chijioke, 2022). Additionally, research by Owolabi and Olayemi (2020) revealed that students in Nigeria often experience difficulties in relating abstract Biological concepts to real-world scenarios, which hinders their comprehension and application of knowledge.
2.4 Factors Influencing Students’ Understanding of BiologicalConcepts
	Several factors contribute to students’ understanding of Biological concepts, including teaching methods, classroom resources, and students' prior knowledge.
2.4.1 Teaching Methods
	Effective teaching strategies are crucial in enhancing students' understanding of Biology. According to Ezeh and Obiora (2020), active learning methods, such as inquiry-based learning, cooperative learning, and problem-solving approaches, improve students' engagement and comprehension of Biological concepts. On the other hand, traditional methods that rely heavily on rote memorization and passive learning have been found to be less effective in fostering deep understanding (Afolabi, 2019).
	In Ilorin West, Kwara State, secondary schools predominantly use teacher-centered methods, which can limit students' active participation and hinder their ability to grasp complex Biological principles (Ayodele & Nworgu, 2018). However, some studies suggest that when teachers incorporate interactive teaching strategies such as group discussions, field trips, and multimedia resources, students demonstrate improved understanding and retention of biological knowledge (Adeyemi, 2021).
2.4.2 Availability of Classroom Resources
	Classroom resources such as textbooks, laboratory equipment, and multimedia tools play a significant role in enhancing students' understanding of biological concepts. According to Ogundare (2018), the availability of well-equipped laboratories and instructional materials is crucial for students to conduct experiments, visualize complex processes, and gain hands-on experience in biology. In many Nigerian schools, however, there is a shortage of adequate resources, which negatively affects the quality of biology education (Ogunyemi, 2022). This lack of resources limits students' ability to engage in practical activities and deepens their misunderstanding of abstract Biological concepts.
2.4.3 Teacher Expertise
	The knowledge and teaching experience of Biology teachers are essential to students’ success in understanding Biological concepts. Teachers with a strong grasp of biology and pedagogical techniques are better equipped to simplify complex topics and cater to the diverse learning needs of students (Musa & Chijioke, 2022). A study by Abdullahi and Olayemi (2022) revealed that teachers' qualifications and years of teaching experience significantly influenced their ability to explain difficult Biological concepts and engage students in meaningful learning. In contrast, poorly trained or inexperienced teachers may struggle to present biological content effectively, leading to lower levels of student comprehension.
2.5 Strategies for Assessing Student Understanding of Biological Concepts
	Assessing student understanding of Biological concepts is a multifaceted process that involves the use of various methods to evaluate students’ knowledge, skills, and abilities in Biology. Common assessment methods include written tests, practical examinations, group projects, and formative assessments (Owolabi & Olayemi, 2020).
2.5.1 Written Tests and Exams
	Written assessments such as multiple-choice questions, short-answer questions, and essays are widely used to measure students’ understanding of Biological concepts. While these assessments are useful in testing students' recall and comprehension, they may not adequately measure their ability to apply knowledge to solve problems or think critically (Wang et al., 2021). As such, there has been a growing call for more comprehensive assessments that go beyond simple recall to test higher-order thinking skills.
2.5.2 Practical Assessments
	Practical assessments provide an opportunity for students to demonstrate their understanding through hands-on activities, such as conducting experiments, analyzing Biological specimens, and solving real-world problems. These assessments are particularly valuable in biology, as they allow students to directly engage with biological materials and processes (Ezeh & Obiora, 2020). However, the lack of laboratory facilities in some schools may limit the effectiveness of practical assessments (Ogunyemi, 2022).
2.5.3 Formative Assessments
	Formative assessments, such as quizzes, group discussions, and classroom observations, offer continuous feedback on student progress. These assessments provide teachers with insights into students' understanding and help identify areas where students may need additional support. Formative assessments are particularly useful in Biology education because they allow for regular monitoring of students’ understanding and adjustments to teaching strategies (Afolabi, 2019).
2.6 Previous Research on Student Understanding of Biological Concepts
	A number of studies have explored students' understanding of Biological concepts in Nigeria and other parts of the world. Research by Ayodele and Nworgu (2018) highlighted that Nigerian secondary school students often struggle with complex Biological topics such as genetics, human physiology, and ecology due to ineffective teaching methods and limited Resources. A study by Ogunyemi (2022) revealed that students' academic performance in Biology was directly linked to the availability of laboratory equipment and the quality of instruction.

In a similar vein, Abdullahi and Olayemi (2022) noted that the use of inquiry-based teaching methods significantly improved students' understanding of Biological concepts in secondary schools in Kwara State. This finding suggests that adopting active learning strategies, such as hands-on experiments and problem-based learning, can enhance student engagement and comprehension in biology.
	Furthermore, studies conducted by international researchers such as Wang et al. (2021) have shown that students’ understanding of Biology is influenced by their learning environment, teacher expertise, and access to learning materials. These studies provide important insights into the factors that contribute to students' success or failure in understanding Biological concepts.






CHAPTER THREE
METHODOLOGY
Introduction 	
This chapter outlines the Research design, Population, Sample size, Sampling techniques, Data collection methods, and Data Analysis, and procedures used in assessing students' understanding of Biological concepts in Secondary Schools in Ilorin West Local Government Area, Kwara State. The purpose of this study is to explore the various methods used to assess student comprehension of Biological concepts and to identify the challenges faced by both students and educators in the assessment process.
3.1 Research Design
	This study employs a Descriptive Research Design. Descriptive research is appropriate for this study because it enables the researcher to gather detailed information about the existing methods of assessment and students’ understanding of Biological concepts. The design also allows for an in-depth exploration of the challenges in assessing Biology students in secondary schools (Creswell, 2018). This design is further supported by previous research that uses descriptive methods to assess teaching and learning practices (Olatunji et al., 2021).
3.2 Population of the Study
The study investigated four secondary schools use with twenty (20) students, which consisted of male and female student to respond to the question items in the questionnaire which was given for this study, the investigator made use JSS II & III students in Secondary Schools selected for the study. This was done on the assumption that JSS II & III were more likely to be exposed and more likely to have objective question on sexual behavior than pupils in primary school.  
3.3 Sample Size and Sampling Techniques
These research populations would consist of students, of the secondary schools in Ilorin-west local government they are:  
1. Government Day Junior Secondary School Ilorin Adewole
2. COED, MODEL Junior Secondary School ILORIN
3. GOVT. DAY Junior Secondary. SCHOOL ODO-OKUN, ILORIN
4. SHEIK ABDULKADIR Junior  Secondary School SAW-MILL AREA, ILORIN
3.4 Data Collection Methods
	To gather comprehensive data on the assessment of students’ understanding of Biological concepts, three primary data collection methods are used:
1. Questionnaire for Students
A Structured Questionnaire was administered to the selected students. The questionnaire is designed to gather information on students' perceptions of the assessment methods used in their Biology classes. It includes both closed and open-ended questions that explore the types of assessments used (e.g., written exams, practical assessments, project-based assessments), students’ self-assessment practices, and their views on how these assessments contribute to their understanding of Biological concepts. The questionnaire is adapted from previous studies on educational assessment (Ajala & Salami, 2020). The reliability of the instrument is tested using a pilot study, which yields a Cronbach’s alpha coefficient of 0.85, indicating high reliability (Tavakol & Dennick, 2011).


2. Interview with Biology Teachers
These interviews are designed to gain deeper insights into the teachers’ experiences with different assessment methods and their perceptions of the effectiveness of these methods in enhancing students’ understanding of Biological concepts. The interviews explore topics such as the challenges of assessing Practical skills in Biology, the extent to which formative assessments are used, and the role of technology in assessments. The interviews are audio-recorded with the consent of the participants and later transcribed for analysis.
3. Classroom Observations
	Classroom observations were carried out to assess the actual implementation of biological assessments. The researcher observes Biology lessons and notes how assessments were conducted, the types of assessments used (e.g., quizzes, lab work, group projects), and the extent to which they promote student engagement and understanding of Biological concepts. These observations provide context to the data gathered from the questionnaires and interviews. The observation checklist is adapted from Fagbemi and Ogunniyi (2023), who studied the role of practical assessments in Nigerian schools.
3.5 Ethical Considerations
This study adheres to ethical standards in educational research. The following ethical considerations are taken into account:
1. Informed Consent: All participants (students and teachers) were provided with detailed information about the purpose of the study, and their participation was voluntary. Informed consent was obtained before data collection begins.
2. Confidentiality: Participants’ personal information and responses are kept confidential. Data are anonymized, and the results are reported in aggregate form to ensure the anonymity of the participants.
3. Permission: Permission is sought from the Kwara State Ministry of Education and the individual schools in Ilorin West to conduct the study. 
3.6 Limitations of the Study
This study acknowledges several limitations that may affect the generalizability of the findings:
· The study is limited to secondary schools in Ilorin West Local Government, Kwara State, and may not be generalizable to other regions with different educational contexts.
· The study relies on self-reported data from students and teachers, which may be subject to bias.
· Resource constraints limited the number of schools that could be included in the study, which may affect the diversity of the sample.









CHAPTER FOUR 
DATA PRESENTATION AND ANALYSIS
INTRODUCTION 
This chapter presents the data collected and analyzes the findings from the questionnaires administered to students, interviews conducted with Biology teachers, and classroom observations. The results are organized according to the study objectives and research questions, and they reflect the various assessment methods used, students' understanding and perception, and the challenges encountered in assessing Biological concepts in secondary schools in Ilorin West Local Government Area, Kwara State.
4.1 Demographic Information of Respondents
Gender DistriBution
Out of the 80 respondents (20 students from each of the four schools), the gender distribution is as follows:
	Gender
	Frequency
	Percentage (%)

	Male
	38
	47.5%

	Female
	42
	52.5%


Source: Author’s Field Survey, 2025
This shows a fairly balanced gender distribution among the students who participated in the study.
Class Distribution
	Class
	Frequency
	Percentage (%)

	JSS II
	37
	46.3%

	JSS III
	43
	53.7%


Source: Author’s Field Survey, 2025
Slightly more students from JSS III participated in the study, reflecting their likely increased exposure to different assessment methods.
4.2 Frequency of Assessment Methods Used in Biology
Below is a summary of how frequently different assessment methods are used, based on student responses.
	Assessment Method
	Always
	Often
	Sometimes
	Rarely
	Never

	Written tests/exams
	45
	25
	8
	2
	0

	Laboratory practical
	10
	12
	20
	28
	10

	Class assignments
	30
	22
	15
	10
	3

	Group projects/presentations
	8
	14
	18
	26
	14

	Quizzes
	20
	18
	25
	12
	5

	Oral assessments
	6
	10
	15
	30
	19


Source: Author’s Field Survey, 2025
Analysis:
Written tests/examinations are the most consistently used assessment method. Laboratory practicals and group presentations are used less frequently, suggesting a gap in the application of practical or collaborative assessments. Oral assessments appear to be the least used method.
4.3 Students’ Perceptions of Biology Assessments
	Statement
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	Practical work helps me understand Biology better
	52
	20
	5
	3
	0

	I enjoy taking part in group work in Biology
	40
	25
	7
	6
	2

	My teacher uses different ways to assess us
	30
	35
	10
	3
	2

	I find Biology tests stressful
	25
	32
	10
	8
	5

	I receive helpful feedback on my assessments
	18
	30
	15
	12
	5


Source: Author’s Field Survey, 2025
Analysis:
The majority of students agree that practical work improves their understanding, yet these methods are not widely implemented. Many students report test-related stress, and feedback is not consistently given, indicating room for improvement in communication after assessments.


4.4 Challenges Faced During Biology Assessments
	Challenges
	Frequency (Selected By Students)

	No access to lab equipment
	52

	Lack of practical sessions
	45

	Time is too short for assessments
	28

	Biology questions are too difficult
	22

	No feedback after tests
	30

	Others (e.g., large class size, noise)
	8


Source: Author’s Field Survey, 2025
Analysis:
The most frequently reported challenges are lack of laboratory equipment and inadequate practical sessions, which are essential for effective Biology learning. The absence of feedback also hinders learning.
4.5 Qualitative Responses from Open-Ended Questions
1. What type of Biology assessment helps you learn Best, and why?
· “I learn best through practicals because I can see and touch what I’m learning.”
· “Group discussions help me understand better because we explain things to each other.”
2. What improvements would you like to see in Biology assessments?
· “More practical classes and experiments.”
· “Teachers should give feedback so we know our mistakes.”
· “Use of visual aids or models to explain Biology concepts.”
3. How do you usually prepare for Biology tests or practicals?
· “I revise my notes and ask friends to explain difficult topics.”
· “I practice past questions and read textbooks.”
· “We sometimes practice in the school lab, but not often.”
4.6 Findings from Teacher Interviews and Classroom Observations
· Teacher Interviews: Teachers reported limited access to functional lab equipment and insufficient time allocated to practical work. Most of them relied heavily on written assessments due to large class sizes and lack of resources. Teachers also noted the challenge of marking and providing feedback consistently.
· Classroom OBservations: Observations revealed that most assessments were in written form (quizzes, class tests), with minimal hands-on practical activities. Where practicals occurred, they were usually demonstration-based rather than participatory due to lack of equipment.
4.7 Summary of Key Findings
· Written tests dominate assessment methods in Biology.
· Students value practical assessments the most, but these are not frequently used due to resource limitations.
· Major challenges include lack of lab equipment, limited practicals, insufficient feedback, and stressful testing conditions.
· Students and teachers alike desire more interactive, hands-on assessment techniques to improve understanding of Biological concepts.




CHAPTER FIVE
DISCUSSSION, CONCLUSION AND RECOMMENDATIONS
5.1 Discussion of Findings
5.1.1 Concepts Found Difficult By Students
The findings from Chapter Four indicate that students struggle most with abstract or complex topics particularly genetics, ecology, and molecular biology aligning with previous research that highlights these as challenging areas in Nigerian schools (Ayodele & Nworgu, 2018; Musa & Chijioke, 2022).
5.1.2 Teaching Methods and Student Understanding
Although students prefer active and participatory approaches (e.g., practical work, group discussion), their schools largely rely on teacher-centered and written assessments. This corroborates Afolabi (2019) and Ezeh & Obiora (2020), who report that passive instructional methods impede deep understanding.

5.1.3 Classroom Resources and Comprehension
A strong relationship emerged between availability of laboratory equipment and student comprehension. Schools lacking adequate lab facilities report lower student understanding, echoing findings by Ogunyemi (2022) and Ogundare (2018).
5.1.4 Teacher Expertise and Student Outcomes
Teacher qualifications and experience were significantly associated with effective delivery of complex biological topics. Experienced and well-qualified teachers were more likely to adopt varied assessment strategies and scaffold student learning consistent with Abdullahi & Olayemi (2022).
5.1.5 Formative FeedBack and Stress Levels
The lack of consistent feedback and prevalence of stressful testing environments were identified as significant factors negatively influencing student engagement and retention of knowledge. This aligns with literature on formative assessment and student motivation (Afolabi, 2019; Owolabi & Olayemi, 2020).


5.2 Conclusion
This study highlights several critical insights into the assessment of biological understanding among secondary school students in Ilorin West:
· Written assessments dominate, even though both students and teachers report that practical, participatory assessments (e.g., practicals, group projects) are far more effective for deep learning.
· Resource limitations notably inadequate labs and instructional materials severely limit the use of effective assessment strategies.
· Teacher qualifications and experience are instrumental in the effective delivery and assessment of complex biological concepts.
· FeedBack and formative assessment are inconsistently implemented, which undermines students’ confidence and their ability to improve over time.
5.3 Recommendations
For Schools and Administrators
1. Invest in Laboratory Resources: Prioritize equipping schools so practical lessons and assessments become feasible for most Biological topics.
2. Encourage Practical and Formative Assessment: Adopt a mixed-method approach written, oral, project-based, and lab-based modalities to support diverse learning styles.
For Biology Teachers
1. Professional Development: Participate in workshops or training focused on inquiry-based and student-centered teaching methods and assessment strategies.
2. Feedback Practices: Provide timely and constructive feedback after assessments to help students recognize their errors and improve learning outcomes.
For Education Authorities
1. Policy Support: Promote policies that mandate active-learning pedagogies and regular practical work in sciences.
2. Funding and Oversight: Allocate dedicated budgets for science education resources and monitor their proper usage.

For Researchers
1. Expand Scope: Future studies could include private schools or compare different LGAs or states for broader generalization.
2. Longitudinal Studies: Investigate how understanding evolves over time and with sustained interventions.
5.4 Contributions to Knowledge
· Provides localized insight into the challenges of Biological education within secondary schools in Ilorin West, Kwara State.
· Illustrates the link between teaching approach, resources, teacher expertise, and student understanding in biology.
· Offers actionable recommendations for stakeholders to enhance science pedagogy in similar contexts.
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