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ABSTRACT
This study was carried out to investigate the effect of Class Size on the Academic performance of mathematics students in senior secondary schools in Ilorin Metropolis The study had 2 specific objectives, 2 research questions and 2 null hypotheses. Quasi experimental research design was used. The population of the study comprised of the SSS 3 students of all the Senior Secondary Schools in Ilorin Metropolis A sample of 109 students was drawn from Senior Secondary Schools. Purposive sampling was used to select two classes from the selected school. The students were divided into two groups (experimental and control group). The instruments used for the study was a self-formulated Mathematics students Test (CST), designed by the researchers. It consists of a 25- item multiple choice achievement test with options A-D. Pilot test was conducted in a different school using the test re-test method, and a reliability co-efficient of 0.82 was obtained using Pearson Product Moment co-efficient, indicating that the instrument is highly reliable. Data collected was analyzed using mean, standard deviation and t-test statistics. The findings revealed that students in the small class performed better than those in the large class. Also there is no significant difference in the mean achievement scores of male and female students. The null hypothesis tested at 0.05 level of significance indicated that there is a significant difference between the achievement scores of those in the small class and those in the large class. It was therefore concluded that large population in our classes has a negative impact on students' academic performance. The study recommended, among others, that the correct ratio of one teacher per 35 students should be encouraged, as stipulated by the national policy on education. This will enable teachers to teach well and to ensure good classroom management without much difficulties and challenges. Also, large population in classes should be avoided because it has effect on student’s performance. The study also recommended that public address system and a conducive environment should be provided to enable effective communication especially in large classroom.
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CHAPTER ONE
INTRODUCTION
Background to the Study
Science is advancing at a rapid pace in Nigeria and around the world. Science can be defined as an intellectual activity carried out by humans that are designed to discover information about the natural world in which humans live and to discover ways in which this information can be organized into meaningful patterns. The basic goal of science is to gather facts (data), and the ultimate goal of science is to determine the order that exists between and among the various facts. Qualitative science education is required in Nigeria today to achieve accelerated growth in the twenty-first century. There have been several demands for changes and innovations aimed at enhancing scientific education during the previous two decades. This implies that there are difficulties in scientific education that need to be addressed (Omorogbe, 2023).
Mathematics is the abstract science of number, quantity, structure, space, and change. It involves logical reasoning, problem-solving, computation, and pattern recognition, and serves as a foundation for science, technology, economics, and daily decision-making. Mathematics is not only a subject but a foundational skill essential for critical thinking, problem-solving, and innovation. Despite its importance, many learners struggle with numeracy, particularly at the basic education level. This concept seeks to address learning gaps in Mathematics through targeted interventions, inclusive pedagogy, and modern teaching strategies. According to UNESCO (2021), a large percentage of learners in sub-Saharan Africa are unable to perform basic math operations by the end of primary school. The World Bank’s 2022 report on learning poverty highlights that foundational numeracy remains a critical challenge
. However, over the years, there have been a lot of challenges in teaching and learning of Mathematics due to, mostly, the influence of class size. Most classes in Nigeria are over populated which does not allow teachers to teach well, carryout practicals effectively and for the limited resources to reach all and sundry, as a result of large class size. The National Policy on Education (2018) recommends that the teacher-pupils ratio should be 1:35. Teaching and learning effectively takes place when there is a moderate number of students in a class. Mathematics as a subject in secondary school, requires the teacher to carefully and critically explain concepts vividly for thorough understanding of concepts. The size of class varies from one level of education to the other. The National Policy on Education (NPE) recommends a class size of 20 pupils in pre-primary level; 30 students at the primary level and 35 students in secondary school level (Nnaji, 2019:17). 
Class size refers to an educational tool that can be used to describe the average number of students per class in a school (Adeyemi, 2018). This varies from country to country. The values as have been used in 14 different countries are presented in Table 1 (Averett and McLennan, 2021). In the context of Science Education, Mathematics has been identified as a very important school subject whose importance in the scientific and technological development of any nation has been widely reported (Ogunyemi & Hassan, 2021) maintained that the issue of small or large class size can be counterproductive. In remote and even local areas, classes are found to be over-congested which is indeed an indication of the dearth of educational facilities in schools. The issue of large class sizes and the associated consequences is paramount. The phenomenon of large classes is fast becoming the vogue of senior secondary schools in Nigeria and in most developing countries. The large class syndrome has been attributed to the expansion in annual students’ enrolment. Sesugh (2022) discovered that there is tremendous increase in the enrolment of students and in the average size of classrooms in Nigeria senior secondary schools these days from 30 - 40 students to 60 - 75 or even more. Though, open enrolment in schools is laudable, yet, the deficiency is in the corresponding provision of adequate (Babatunde, 2023), nonetheless, opined that adequate class size should be around 40 students to one teacher in the secondary level. Class size directly affects classroom instruction due to the fact that larger classes require teachers to use class time for management tasks rather than teaching and learning. According to (Anderson & Omwirhiren, 2016), class size refers to the actual number of pupils taught by a teacher at a particular time. (Babatunde, 2023) sees class size as an educational tool that is used to describe the average number of students per class in a school. 
A small class affords the teacher the opportunity to interact well, explain concepts, demonstrate concrete ideas and ensure adequate classroom activity. However, a large class size does not give teachers such opportunities. The class, as a result of having too much population, becomes boring; teachers do not usually have time to carryout adequate classroom activity and interact well. The size of class varies from one level of education to the other. In Nigeria, it is quite alarming to see large number of students learning in a classroom meant for small students. As a result of the huge expansion in school enrolment rate in the country, most classes become overpopulated. Mathematics science, as a subject in secondary school, requires the teacher to carefully and critically explain concepts vividly for thorough understanding of concepts. The importance of Mathematics needs not to be overemphasized because it is part of the broad-field curriculum that prepares the students for life in the science field both at the secondary and tertiary school level. In a situation where classes are overpopulated, lesson becomes boring, thereby affecting the academic achievement of students. Teachers spend most of their time managing noise and distraction, than teaching effectively. This made (Babatunde, 2023) to observe that large class size poses some teaching challenges like delayed feedback, result inefficiency, poor quality of students, and reduction in teaching effectiveness. All the aforementioned problems have led to a serious decline in class activities and, in the long run, students' performance. It is against this backdrop that this study intends to check the effect of class size on the academic achievement of students in Mathematics in Senior secondary school in Ilorin Metropolis.
Statement of the Problem 
The expansion in the school enrollment rate in Nigeria has enabled all and sundry to pick up interest in education. As a result, there are huge numbers of students in classes meant for small students. A small class affords the teacher the opportunity to interact well, explain concepts, demonstrate concrete ideas and ensure adequate classroom activity. However, a large class size does not give teachers such opportunities. The class, as a result of having too much population, becomes boring; teachers do not usually have time to carryout adequate classroom activity and interact well. Teachers therefore spend more time on classroom management and elimination of distractions, than on actual teaching and learning, and no enough time is spent on practicals because the facilities would not get to everyone as a result of over population. In a situation where classes are overpopulated, lesson becomes boring, thereby affecting the academic achievement of students. This prompted Babatunde, (2023) to observe that large class size poses some teaching challenges like delayed feedback, result inefficiency, poor quality of students, and reduction in teaching effectiveness. All the aforementioned problems have the potentialities of affecting the academic achievement of students in Mathematics in schools. Therefore, it is against these problems that the study intends to investigate the effect of class size on the academic achievement of students in Mathematics in Senior secondary school in Ilorin Metropolis . 
Purpose of the Study 
The purpose of the study is to investigate the effect of class size on the academic achievement of students in Mathematics. Specifically, the study seeks to:
i. Determine the mean difference in the academic achievement of students taught Mathematics in small and large class. 
ii. Ascertain the mean difference in the academic achievement of male and female students taught Mathematics in small class. 
Research Questions
 The following research questions were posed to guide the study:
1. What is the mean difference in the academic achievement of students taught Mathematics in small and large class? 
2. 2. What is the mean difference in the academic achievement of male and female students taught Mathematics in small class? 
Research Hypotheses 
The following null hypotheses were formulated for the study: 
1. There is no significant difference in the mean academic achievement of students taught Mathematics in small and large class. 
2. There is no significant difference in the mean academic achievement of male and female students taught Mathematics in small class.
Scope of the Study 
The study will be conducted to investigate effect of classroom size on students academic performance   in some senior secondary schools in Ilorin Metropolis. Research survey design will be employed to gather relevant information using a researcher designed questionnaire and the data will be analyzed using inferential and descriptive statistics. The study targets all senior secondary schools in Ilorin West.  two classes from the selected school was used  for the sample.
 Significance of the Study             
The Nigerian education system is progressively becoming more and more complex.  But the catalogue of sources shows that Nigerian Secondary School’s is over congested and thereby leads to a decline in the teaching and learning of Mathematics. Based on this, the research work contains the researcher’s contributions that would be of help and useful to education policy planners, Educationist, Ministry of Education authorities, Stakeholders, school administrations and management in senior  schools towards helping  students to improve the quality of facilities in the education system. Apart from the above, the research will provide valuable information on the influence of different interacting factors on the effects of classroom size on the teaching and learning of Mathematics among science students. The content of the study will also serve as resource materials for others who want to carry out further research.
Definition of Terms
Education: The process or art of imparting knowledge, skill and judgment.
Learning: An act in which something is acquired
Academic: Pertaining to or characteristics of a school.
Performance: the act of performing; of doing something successfully; using knowledge as distinguished from merely possessing it. 
Standard: A measure used for comparative evaluation.
Class size: The average number of students being taught by teachers in a school, district, or education system.
Teaching: in education, teaching is the concerted sharing of knowledge and experience, which is usually organized within a discipline and, more generally, the provision of stimulus to the psychological and intellectual growth of a person by another person or artifact.


CHAPTER TWO
REVIEW OF RELATED LITERATURE
Concept of Mathematics and Class size 
Modern definitions view mathematics not only as a tool for academic success but as a universal language critical for innovation, digital literacy, and sustainable development (UNESCO, 2021). According to the *OECD (2020)*, mathematics equips learners with the skills to analyze situations, model real-world problems, and make reasoned decisions. In the era of AI and data, mathematics has become central to digital transformation and future job readiness (World Bank, 2023). Class size has long been recognized as a critical factor influencing students' academic performance, particularly in subjects like mathematics that require individual attention and interactive problem-solving.

Class size refers to an educational tool that can be used to describe the average number of students per class in a school. This varies from country to country, in the context of Science Education, Mathematics has been identified as a very important school subject whose importance in the scientific and technological development of any nation has been widely reported (Adesoji and Olatunbosun, 2018). Consequently efforts have continuously been made to improve on its teaching and learning especially at the post primary level so as to ensure a sound foundation for later/future studies. Despite these efforts, it has been painfully observed that students’ achievement in this subject in Nigeria still remains. Mokobia and Okoye, (2021) highlighted that educators universally identify class size as a desirable attribute of the educational system. Thus, this has raised widely reported debate among educational stakeholders such as academics, parents and policy makers over the educational consequences of class size. Class size is refers to as students to teacher ratio per class (Ali, 2012). Class size According to (Adeyemi, 2008) referred to as an educational tool that can be used to describe the average number of students per class in a school. In the view of (Ikolo, 2011), class size equally means group which is a set of persons among whom there exist a definable or observable set of relations. 
The word group then can refer not only to a set of persons but to a place where the interaction occurs. Dror (2019) noted that class size has become a phenomenon often mentioned in the educational literature as an influence on students’ socializing pattern and academic performance, quality of instruction, administration and school budgets. The scholar added that class size is an administrative decision which teachers have little or no control. Kedney, (2023) described class size as a tool that can be used to measure performance of the education system. Imoke (2016) remarked that optimum class size in a school system implies rational coordination of educational infrastructures, subject to available number of students in order to attain high level of productivity. According to Anderson and Omwirhiren (2016) class size refers to the actual number of pupils taught by a teacher at a particular time. Babatunde (2023) sees class size as an educational tool that is used to describe the average number of students per class in a school. A small class affords the teacher the opportunity to interact well, explain concepts, demonstrate concrete ideas and ensure adequate classroom activity. However, a large class size does not give teachers such opportunities. The class, as a result of having too much population, becomes boring; teachers do not usually have time to carryout adequate classroom activity and interact well. The size of class varies from one level of education to the other.
Talking about class size, parents and educators universally identify it as a desirable attribute of successful school system hence the widely implementation of class size reduction initiatives. Despite this and the plethora of studies available, investigators remain divided on whether smaller classes actually have positive effects on student outcomes (Averett & McLennan, 2011). For instance, Afolabi (2022) investigating school factors and learner variables as correlates of senior secondary physics achievement in Ibadan found no significant relationship among class size and students’ learning outcomes. On the other hand, Adeyemi (2018) working on the influence of class size on the quality of output in senior secondary schools in Kwara State, Nigeria found that schools having an average class size of  35 obtained better results than those having > 35. Data from the Third International Mathematics and Science Study referred to in Averett and McLennan (2021) indicate that larger class size countries obtained higher achievement scores. The same investigator also indicated that although class sizes have fallen dramatically in the United States, achievement has not simultaneously increased across all demographic groups. On investigating the effect of class size on student achievement: evidence from Bangladesh, Asadullah (2015) concluded that reduction in class size in secondary grades is not efficient in a developing country like Bangladesh. Thus the divergent view on the effect of class size on achievement continues. The purpose of this investigation is to add to this discuss by specifically examining the effect of class size on the teaching and learning of Mathematics in senior secondary schools in Delta State Nigeria. The data to be generated in this preliminary study will serve as baseline information for not only future but a more detailed investigation on this contemporary issue.
Owoeye and Yara (2020)* assert that large class sizes in Nigerian secondary schools significantly hinder effective mathematics instruction due to limited teacher-student interaction and reduced opportunities for personalized feedback. Their findings align with Blatchford et al. (2019) who observed that students in smaller classes tend to perform better in math due to more focused teaching and fewer classroom distractions. According to UNESCO (2021), the ideal teacher-student ratio for optimal learning is 1:25, yet many African public schools operate with ratios exceeding 1:50, resulting in lower mathematics achievement scores. Similarly, Akinyele (2022) found that overcrowded classrooms in urban Nigerian schools negatively affect students' engagement and retention in math concepts. Contrary to this, Chetty et al. (2020) suggest that while class size matters, teacher quality and teaching methods play an even stronger role in determining outcomes. However, they acknowledge that in resource-limited contexts, smaller classes allow teachers to implement learner-centered strategies more effectively.
Furthermore, Okafor and Ibrahim (2023) argue that class size effects are more pronounced at the lower secondary level, where students require more foundational support in mathematical reasoning.
Classroom Environment
The classroom environment is a large part of classroom management that will either encourage students to succeed, or hamper their abilities and cause more failures. The classroom environment is different than the classroom management because it deals with how the students feel in the classroom. While classroom management focuses on procedures, routines, and expectations, the classroom environment focuses on the relationships between students and teachers, as well as how the students feel amongst their peers in the classroom (Akpakwu, 2023). Jones & Jones, (2022) states that, “If students experience the classroom as a caring, supportive place where there is a sense of belonging and everyone is valued and respected, they will tend to participate more fully in the process of learning”. It is up to the teachers to establish the feeling of caring and support at the beginning of the year. Students will test their limits at the beginning of the year; therefore teachers must establish their rules regarding interaction as soon as possible. Many times, by encouraging behavior that is more positive and uplifting in one classroom, the behavior will carry on into other classrooms, taking the safe environment further than one classroom. Student achievement, as well as emotional and social outcomes, can all be positively affected by a safe, positive learning environment (Saprek, 2022).
Effect of Classroom Size in Teaching and Learning 
The size of class varies from one level of education to the other. The National Policy on Education (NPE) recommends a class size of 20 pupils in pre-primary level; 30 students at the primary level and 35 students in secondary school level (Nnaji, 2019). Babatunde (2023), nonetheless, opined that adequate class size should be around 40 students to one teacher in the secondary level. Class size directly affects classroom instruction due to the fact that larger classes require teachers to use class time for management tasks rather than teaching and learning. According to Anderson and Omwirhiren (2016), class size refers to the actual number of pupils taught by a teacher at a particular time. Babatunde (2023) sees class size as an educational tool that is used to describe the average number of students per class in a school. Hoffman (2018) describes class size as the number of students per teacher in the class. The National Policy on Education (2018) recommends that the teacher-pupils ratio should be 1:35. Teaching and learning effectively takes place when there is a moderate number of students in a class. A small class affords the teacher the opportunity to interact well, explain concepts, demonstrate concrete ideas and ensure adequate classroom activity. However, a large class size does not give teachers such opportunities. The class, as a result of having too much population, becomes boring; teachers do not usually have time to carryout adequate classroom activity and interact well. The size of class varies from one level of education to the other
According to (Rubin, 2022) the teacher spends more time with individual students in smaller classes, to make sure that each student understands the concepts being taught. Rubin further stressed that individual attention in smaller classes are beneficial to the quality of teaching and enhances the learning process for students. Large classes present more challenges for classroom management, student control, grouping, excursion, experiments, marking, planning and proper assessment of the students’ progress. Class size and over populated schools have direct impact on the quality of teaching and learning (Englehart, 2017; Fan, 2022). For instance, Fan (2022) reported that in smaller classes, the time spent on classroom management was decreased and leads to improvement in academic achievement. Overcrowded classrooms have increased the possibilities for mass failure and have made students lose interest in learning this is because large class sizes do not allow individual students to get involved and to get attention of the teachers which invariably leads to frustrations and poor performance (Englehart, 2017; Bassett & Brown, 2021). Bassett and Brown, (2021) conducted a study at both primary and secondary level and found that in larger classes, student interaction with teachers decreased, which resulted in a lower level of student engagement.
As school population increases, class sizes also increase, the performances of students become an issue. According to Dror (2015), class size has become a phenomenon often mentioned in the educational literature as an influence on pupil’s feelings and achievement, on administration, quality and school budgets. In his words he noted, that class size is almost an administrative decision over which teachers have little or no control. Most researchers start from the assumption that size of the class would prove a significant determinant of the degree of success of students. In fact, with the exception of a few, many studies have reported that under ideal situation, class size in itself appears to be an important factor. 
Influence of Class Size on academic achievement of Students
There are many literatures about class size and the academic achievement of students. Nnaji (2019) investigated the effect of class size on senior secondary school students' performance in English writing and reported that students in small class perform better than those in larger class. The result of the study also revealed that gender does not have any significant effect as far as class size is concerned. Also, citing studies conducted by Coleman (2018); Nnaji (2019) observed that large class size is a strong impediment to achieving effective classroom integration, thereby suggesting that small class tend to bring about high academic achievement. Babatunde (2023) conducted a study on the effect of class size on students' performance in Kaduna State, Nigeria. Findings from the study revealed that there is a significant difference in the performance of students, with large class performing better than small class. She, however, added that academic excellence is due to interest but recommended that small class size should be adopted. Anderson and Omwirhiren (2016) investigated the effect of class size on students' academic achievement in Mathematics and found that students in small class size performed better because large class size forms an impediment to students' performance. They observed that male students performed better than female in the small class.
Anderson et al. (2016) also suggested that the number of students in a class will increase the amount of time the teacher spends in procedural matters and conversely decrease the amount of time that can be spent on instruction and dealing with individual student. There is consistent evidence that in small classes, students are more likely to interact with their teachers, have more one-on-one interaction, which could boost the students’ interest and improve their performance. In Nigeria, the class size is becoming increasingly unmanageable, putting teachers in an impossible position of giving individual students the required attention in the classroom with large class sizes. The teachers eye contact with the student in class has become so reduced that some poorly motivated students may get themselves together at the back of the class to engage in non-academic discussions when teaching is going on. 
Classroom discipline refers to the wide variety of skills and techniques that teachers use to keep students organized, orderly, focused, attentive on task, and academically productive during a class. When classroom discipline strategies are executed effectively, teachers minimize the behaviours that impede learning for both individual students, while maximizing the behaviours that facilitate or enhance learning (Ayuba, 2023). Makinde (2021) opine that to build effective classroom management, teachers should model appropriate behaviour and use appropriate classroom discipline methods. Class sizes have been incriminated as being responsible for the in conducive teaching and learning environment (Tobi, 2023). On one side, classroom congestion in terms of large class is blamed and on the other hand, low utilization of classrooms in the sense of small class size have been identified as a common feature of senior secondary school in Nigeria. Conflicts have often appeared on the ideal class size.
The evidence as presented in the foregoing suggests that class size could influence the amount of individual attention, the immediacy and responsiveness of teachers to student needs, the sustained and purposeful nature of interaction between teachers, knowledge of the students and sensitivity to students’ individual needs. The study is therefore designed to investigate the influence of class size on teaching and learning of Mathematics in senior secondary schools in Ilorin Metropolis
There has however been much need to view the aspect of classroom size as a holistic factor that does not operate in isolation. For three decades, a belief that public education is wasteful and inefficient has played an important role in debates about its reform. Those who have proposed greater spending programs for educational institutions to improve student achievement have been on the defensive. According to Trow (2015) the presumption has been that changes in structure and governance of schools, standards, accountability, and assessment, to name a few are the only way to improve student outcomes. Traditional interventions, like smaller classroom size and higher teacher salaries, have been presumed ineffective. Surely classroom size reductions are beneficial in specific circumstances for specific groups of students, subject matters, and teachers. Secondly, classroom size reductions invariably involve hiring more teachers yet teacher quality is a more important factor than classroom size in affecting student outcomes. Third, classroom size reduction is very expensive, and little or no consideration is given to alternative and more productive uses of those resources.
Effect of Overcrowded Classroom
Overcrowded classrooms have increased the possibilities for mass failure and make students to lose interest in school. This is because large class size does not allow individual students to get attention from teachers which invariable lead to low reading scores, frustration and poor academic performance. In order to better understand the skill levels of students, it might be necessary to evaluate factors affecting their performance. These factors can include; school structure and organization, teachers quality, curriculum and teaching philosophies (Driscoill, Halcoussis & Sony, 2023). The idea that school population and class size might affect students performance is consistent with the growing literature on the relationship between public sector institutional arrangement and outcomes (Moe, 2023). The purpose of this study is to further examine the relationship of class size, school population and students academic achievement. The student achievement guarantee in education defines class size reduction as “reduce to class 15” class size reduction can be defined as reducing the number of students in a classroom. Classroom averages, as defined above, can be reduced by introducing more teachers. If a school has 120 students in first grade with five class room teachers, the average class size will be 24 students per class.
That number will be reduced if another teacher is utilized in that grade level. 120 students divided by six classroom teachers will result in average class size of 20 students per class. The greater the number of students in a classroom, the less attention each student can receive from the teacher. This particularly affects students who are struggling and need the extra attention. This impacts learning outcomes, as these students are more likely to have lower test scores and grades as a result.
Effect of Overcrowded classrooms 
Mokobia and Okoye, (2021) stated that overcrowded classrooms can have a harmful effect on both teachers and students. A 2021 article for The Tech Edvocate listed classroom overcrowding as one of “20 reasons why the Nigerian education system is failing.”1 The National Center for Education Statistics (NCES) defines classroom overcrowding as “when the number of students enrolled in the school is larger than the number of students the school is designed to accommodate” and notes that a classroom is considered overcrowded when it exceeds 5% of the building’s designed capacity. Factors such as teacher shortages, increased enrollment, and decreased funding have (Yusuf 2015), unfortunately, made overcrowded classrooms a common feature of American schools. As an experienced educator, you know how classroom size correlates to learning outcomes. And you know how much more difficult crowded classrooms can make your life as a teacher. From less individualized instruction to greater distractions and disciplinary issues, filling classrooms with more students than intended can affect teachers’ ability to teach effectively and students’ ability to learn. Here are several ways overcrowded classrooms affect learning.
i. Greater Noise and Distractions
Having more of anything can lead to chaos. An ideal classroom would be limited to 15 to 20 students, but many classrooms today have over 30 or even 40 students.3 Naturally, the more students there are, the noisier it gets—even in classrooms that are effectively managed. The increased noise level can make it harder for kids to concentrate, affecting learning outcomes, and more difficult for teachers to focus, leading to more stress and possible burnout (Ikolo, 2021)
ii. Less Personalized Instruction
The greater the number of students in a classroom, the less attention each student can receive from the teacher. This particularly affects students who are struggling and need the extra attention. This impacts learning outcomes, as these students are more likely to have lower test scores and grades as a result (Ikolo, 2021)
iii. Increase in Disciplinary Problems
Overcrowding can lead to a chaotic classroom environment that is more difficult for the teacher to manage. The increased number of students leads to a greater likelihood of disruptive behavior and conflicts among students, especially with fewer resources to accommodate the extra students. Teachers in overcrowded classrooms often devote more time to dealing with behavioral issues and less time to teaching something no teacher desires.
iv. Poor Building or Environmental Conditions
Schools with overcrowded classrooms are also more likely to have poor building or environmental conditions, as noted by the NCES, which cited a study claiming that overcrowded schools “were more likely than schools that were either under enrolled or within 5% of their capacity to have at least one building feature in less than adequate condition. This could include poor air conditioning and heating systems, lighting, ventilation, indoor air quality, acoustics or noise control, and physical security (Okoye 2021)
v. Increase in Illness Risk
The poor building conditions found in overcrowded schools also pose health risks for students and teachers. Poor ventilation, lighting, acoustics, and classroom temperatures can expose students to allergens, pollutants, and even chemicals that affect health, attendance, and performance (Ogunyemi & Hassan 2021). Of course, in terms of the ongoing fight against COVID-19, overcrowded classrooms don’t lend themselves to social distancing and therefore make it easier for germs to spread. This has become a major concern for parents, teachers, and students.
Appraisal of Literature Review
Given the fact that Mathematics has been a fact of life in the present school contexts, current research appears to validate the view that the effect of Class Size on the academic achievement of students in teaching and learning of Mathematics in Senior secondary schools in Ilorin Metropolis. Anderson et al, (2016) stated in his study that the number of students in a class will increase the amount of time the teacher spends in procedural matters and conversely decrease the amount of time that can be spent on instruction and dealing with individual student. There is consistent evidence that in small classes, students are more likely to interact with their teachers, have more one-on-one interaction, which could boost the students’ interest and improve their performance. 
	According to Nnaji, (2019) investigated the effect of class size on senior secondary school students' performance in English writing and reported that students in small class perform better than those in larger class. The result of the study also revealed that gender does not have any significant effect as far as class size is concerned. Also, citing studies conducted by Coleman (2108); Nnaji (2019) observed that large class size is a strong impediment to achieving effective classroom integration, thereby suggesting that small class tend to bring about high academic achievement.
	As stated by Driscoill at al. (2023), they also stated the effect of overcrowded classrooms which have increased the possibilities for mass failure and make students to lose interest in school. This is because large class size does not allow individual students to get attention from teachers which invariable lead to low reading scores, frustration and poor academic performance. In order to better understand the skill levels of students, it might be necessary to evaluate factors affecting their performance. These factors can include; school structure and organization, teachers quality, curriculum and teaching philosophies.



CHAPTER THREE
METHODOLOGY
This chapter deals with the methodology used for the study. This involves various methods and procedures that would be used by the researcher in the process of collecting and analyzing the data required for this study. It will be presented using the following subheadings:  research design, population, sample and sampling techniques, research instruments, validation of the research instrument, procedures for data collection and data analysis techniques.
Research Design
The study adopted a quasi-experimental design because it is aimed at establishing a relationship between two variables in order to determine a cause and effect relationship. 
Population of the Study
The population of the study comprised all the Senior Secondary Schools (SS 3) students in Ilorin Metropolis.
Sample and Sampling Techniques
 A sample of 109 students was drawn from Senior Secondary School in Ilorin Metropolis. Purposive sampling was used to select two intact classes from the selected schools. The researchers used balloting to assign the students into experimental and control groups. The students in small class made up the experimental group while those in large class made up the control group. As a result, 76 students were therefore assigned into control group while 33 students (15 boys and 18 girls) fell in the experimental group.
Research Instrument
 The instruments used for the study was a self-formulated Mathematics Achievement Test (BSAT), designed by the researchers. It consists of a 25-item multiple choice achievement test with options A-D. The instrument will be validated by two experts in the field of test and measurement. 
Reliability of the Instrument
In order to determine its reliability, a pilot test was conducted in a different school using the test re-test method, and reliability co-efficient of 0.82 was obtained using Pearson Product Moment coefficient. Therefore the instrument is very reliable. 
Procedure for Data Collection
The researchers collected all the booklets after the test for final analysis. The statistical tools used were mean and standard deviation meant to answer the research questions; while t-test analysis was used to test the null hypotheses at 0.05 level of significance.
Data analysis Techniques 
The instrument was administered by the researchers after successfully teaching the students. The test lasted for one hour twenty minutes, making it one minute and thirty seconds per question since the multiple choice questions are 50. 


CHAPTER FOUR
RESULTS AND DISCUSSION
RESULTS 
Research Question One 
What is the mean difference in the academic achievement of students taught Mathematics in small and large class? 
Table 1: Descriptive Statistics showing the Mean and Standard Deviation of Mathematics students taught in Small Class (Experimental Group) and Large Class (Control Group)
	Group
	Number
	Mean Standard
	Deviation

	Experiment (Small Class) 
	33 
	14.302 
	1.370

	Control (Large Class) 
	76 
	10.892 
	4.943

	Total 
	109
	
	


Table 1 shoes that the mean achievement scores of mathematics studentstaught in small class and those taught in a large class. From the result, the mean achievement scores of experimental group and control group was 14.302 and 10.892 respectively; while the standard deviation was 1.370 and 4.943 respectively. The experimental group, with a higher mean, therefore performed better than the control group. This means that students in the small class performed better than those in the large class. 
Research Question Two:
 What is the mean difference in the academic achievement of male and female students taught Mathematics in small class?
Table 2: Descriptive Statistics Showing the Mean and Standard Deviation of Male and Female Students taught Mathematics in Small Class
	Group
	Number
	Mean Standard
	Deviation

	Male 
	15 
	12.546 
	3.987

	Female 
	18 
	12.469 
	4.018

	Total 
	33
	
	


Table 2 shows that mean achievement scores and standard deviation of male and female students in the small class. The mean achievement scores of male and female students were 12.546 and 12.469 respectively and their standard deviation was 3.987 and 4.018 respectively. This indicates that there is no much difference between mean scores of male and female students. 
Testing of Hypothesis 
Hypothesis One: 
There is no significant difference in the mean academic achievement of students taught Basic Science and Technology in small and large class.
Table 3: t-test Summary on the Mean Achievement of students taught Mathematics  Science Students in Small Class (Experimental Group) and those in the Large Class (Control Group)
	Variables 
	N
	Mean 
	Std.
	Df 
	t-cal 
	t-crit. 
	Sig.
	Decision

	Experimental 
	33 
	14.302 
	1.370
	
	
	
	
	

	
	
	
	
	107 
	1.206 
	1.96 
	.872 
	Rejected

	Control 
	76 
	10.892 
	4.943
	
	
	
	
	

	Total
	109
	
	
	
	
	
	
	


Table 3 shows the t-test analysis of the difference between the mean achievement scores of students in small class and those in the large class. Results on the table revealed that calculated t-value (1.206), at 107 degree of freedom and at 0.05% level of significance, is greater than t-critical value (1.96). Therefore, the null hypothesis was rejected. This means that a significant difference exists in the mean scores of students taught in small class and those in the large class.
Hypothesis Two: 
There is no significant difference in the mean academic achievement of male and female students taught Mathematics  Science in small class. 
Table 4: t-test Summary and Difference in the Mean Achievement of Male and Female students Mathematics in Small Class (Experimental Group)
	Variables 
	N
	Mean 
	Std.
	Df 
	t-cal 
	t-crit. 
	Sig.
	Decision

	Male
	15
	15.3025
	1.8126
	
	
	
	
	

	
	
	
	
	31
	1.421
	1.96
	.872 
	accepted

	female 
	18 
	10.7626
	4.4425
	
	
	
	
	

	Total
	33
	
	
	
	
	
	
	


Table 4 shows the t-test analysis of difference in the mean achievement scores of male female Basic Science and Technology students in small class. Results on the table revealed that calculated t-value (1.421), at 31 degree of freedom and at 0.05% level of significance, is less than t-critical value (1.96). Therefore, the null hypothesis was accepted. This means that there is no significant difference in the mean scores of male and female Basic Science and Technology students in small class. 

Discussion of Major Findings
 The first finding of the study revealed that students in small class performed better than those in the large class. This finding was presented on table 1 by answering research question one, where the experimental group performed better than the control group. The t-test analysis used to test null hypothesis 1, as presented on table 3, revealed that a significant difference exists in the mean scores of students taught in small class and those taught in the large class. This finding is in line with the work of (Yusuf, Onifade, & Bello, 2016) who found out that there was a remarkable difference in the achievement scores of students taught in small class and those in the large class; this is because the students in small class had a higher mean, showing that large class has a negative effect on the achievement of students. The result is also in agreement with the findings of (Alebiosu, 2000) who found that students in small class performed better than those in large class. The finding is equally in line with the view of (Nnaji, 2009) who observed that large class size is a strong impediment to achieving effective classroom integration, thereby suggesting that small class tends to bring about high academic achievement. This finding is also in agreement with the studies of (Coleman, 1989); Glass, (1989); and (Lo Castro, 1989) who revealed that students in small class perform better because large class size is a strong impediment to achieving effective classroom integration. The result is however not in agreement with the findings of Babatunde (2003) who found that students in large class performed better than those in small class.
 The second finding of the study shows that there is no much difference between the mean scores of male and female students taught in the small class. This finding was presented on table 2, by answering research question 2. The t-test analysis used to test null hypothesis 2, as presented on table 4, revealed that there is no significant difference in the mean achievement scores of male and female students in small class. This finding is in congruent with the findings of (Nnaji, 2009) who revealed that there is no significant gender difference in the mean achievement of male and female students when it comes to class size. It can be deduced that gender plays no effect on the achievement of students in small class. This shows that academic achievement of male and female students has to do with interest and individual differences. On the contrary, the finding also disagrees with (Anderson & Omwirhiren, 2016) who found, in their study, that male students performed better than female students in small class.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
Summary
It was summarized that students in small class size are more involved and get more support from the teacher during practical sessions. It was observed that teachers are not able to identify students who need extra tuition and attention during lesson period in large class size. Rubin (2012) indicates that the teachers spend more time with individual students in small classes to make sure that each student understands the concept of the subject matter which is in agreement with the researchers’ findings. Also, from the findings it was suggested that discipline and classroom management is negatively affected in large class settings as it is time consuming, stressful, exhausting and generally ineffective. This finding is in conformity with those reported by (Blatchford et al, 2017) and (Cakmak, 2019) who posited that it is harder for teachers to maintain students’ discipline in large classes. Similarly, (Halbech, Ehrle, Zahorik & Molnar, 2011) found that large classes prevented teachers from being able to present in-depth content coverage to subjects due to loss of instructional time spent on handling students’ behavior issues.
Conclusions
From the findings of the study, it was concluded that students in small class performed better than those in the large class. This indicates that students learn and perform better when they are small in class because small class gives the teacher and students the ample opportunity to interact well, explain concepts, demonstrate concrete ideas and ensure adequate classroom activity thereby improving their academic performances.
Recommendation 
Based on the outcome of this study, the following recommendations were made:
1. The correct ratio of one teacher per 35 students is encouraged, as stipulated by the national policy on education. This will enable teachers to teach well and to ensure good classroom management without much difficulties and challenges. 
2.  The government should provide all the necessary facilities like effective instructional resources needed to ensure effective teaching and learning in schools. This will enable teaching and learning to be interesting, simplified and to reach everyone. 
3. Public addressing system and a conducive environment should be provided to enable effective communication especially in large classroom.
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APPENDIX A
CLASS TEST FOR CONTROL GROUP AND EXPERIMENTAL GROUP
MATHEMATICS - OBJECTIVE TEST QUESTIONS AND ANSWERS
INSTRUCTION: ANSWER ALL QUESTIONS
Mathematics Objectives Questions and Answers
1. Simplify: (2x + 3) – (x – 5)
A. x + 8
B. x – 8
C. 3x – 2
D. x + 2
Answer: A. x + 8
2. Solve for x: 2x – 5 = 9
A. x = 7
B. x = 2
C. x = –2
D. x = 5
Answer: A. x = 7
3. Find the value of √144
A. 10
B. 11
C. 12
D. 13
Answer: C. 12
4. If y = 3 when x = 2, find y when x = 4, assuming y varies directly as x.
A. 4
B. 5
C. 6
D. 7
Answer: C. 6
5. Evaluate: 2³ × 3²
A. 18
B. 24
C. 36
D. 72
Answer: D. 72
6. Find the simple interest on ₦5000 for 2 years at 5% per annum.
A. ₦200
B. ₦300
C. ₦500
D. ₦600
Answer: A. ₦500
(Simple Interest = PRT/100 = 5000×2×5/100)
7. Express 3/4 as a percentage.
A. 25%
B. 50%
C. 75%
D. 100%
Answer: C. 75%
8. Find the area of a triangle with base 10 cm and height 6 cm.
A. 30 cm²
B. 60 cm²
C. 16 cm²
D. 40 cm²
Answer: A. 30 cm²
(Area = ½ × base × height = ½ × 10 × 6)
9. What is the next number in the sequence: 2, 4, 8, 16, ...?
A. 18
B. 20
C. 24
D. 32
Answer: D. 32
10. Solve: 1/2 + 2/3
A. 1
B. 7/6
C. 5/6
D. 3/5
Answer: B. 7/6
(LCM of 2 and 3 is 6; 3/6 + 4/6 = 7/6)
