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ABSTRACT
The study was carried out to investigate the factors associated with mass failure of students in chemistry in secondary schools in Enugu East Local Government Area of Enugu State. Three research questions guided the study. The study adopted descriptive survey design. The population for the study was 150 chemistry students in both public and private schools in Enugu East. The sample was drawn through stratified random technique from secondary schools in the area. The instrument was a structured questionnaire designed by the researcher which was used for collection of data for the study. The results of the study revealed that there are high extent of student-related factors, infrastructure and resource-related factors as well as societal and economic factors associated with mass failure of students in chemistry in secondary schools in Enugu East. Based on the findings, the researcher recommended that schools should organise regular workshops to train students on the effects of study habits, Government and school management should ensure that all secondary schools have well equipped laboratories and sufficient instructional materials for chemistry education. Finally, parents should be more involved in their children’s academic life by providing support and finance.










 





CHAPTER ONE
INTRODUCTION
1.1	Background of the Study
To be relevant in a society, one needs to be educated. Being educated is to have some desirable knowledge and skills. Being educated transcends acquiring knowledge of history, geography, arithmetic, languages and sciences, but training of the minds to think. As an individual in society, education helps one to think critically about various issues of life and take decisions in order to avoid biases and prejudices, superstitions with blind beliefs. This implies acquiring quantity cognitive, psycho-motor and affective skills through the process of education (Nwachukwu, 2015).
Therefore, education is the process of transmitting what is worthwhile to those who are committed to it, whether they are children or adults. The things which are worthwhile include desirable skills, knowledge, attitude, aptitude and other capabilities that will promote an individual’s usefulness to themselves and the society (Egbo, 2017).
According to Nnabuike (2016), education is the acquisition of worthwhile knowledge. Education, whether perceived as a process, as a product or as a system, is said to be functional if its purpose goes beyond providing it as an end, but rather as a means. It is that education which is not merely theoretical but rather is skill-oriented geared towards the cultivation of intellectual skills, vocational or technological skills, social skills, and the likes (Nwachukwu, 2015).
According to the American Chemical Society (2021), chemistry plays an essential role in education, and its importance cannot be overemphasized. It’s often referred to as “the central science” because it connects physical sciences with life sciences and applied sciences. By studying chemistry, students develop essential skills in critical thinking, problem-solving, and analytical reasoning.
Chemistry has been defined as a science of nature and one that deals with the properties of non-living substances, whose properties range from the preparation and changes that they undergo when such substances are subjected to adverse conditions of high temperature, high pressure, extreme cold and abnormal contact (Igwe, 2015). 
Furthermore, chemistry is a vast and fascinating field that has been defined in various ways. At its core, chemistry is the scientific study of matter, its properties, and how it changes. It encompasses the composition, structure, and properties of transformations they undergo. It is a fundamental branch of science that plays a crucial role in technological advancements and economic development. It serves as the foundation for various scientific disciplines, including medicine, pharmacy, engineering, and agriculture (Brown, 2018). Through chemistry, innovations such as pharmaceuticals, synthetic materials, and renewable energy sources have been developed, contributing significantly to human well-being and industrial progress (Smith & Jones, 2020).
Chemistry education at the secondary school level is crucial for several reasons including foundational knowledge, development of critical thinking skills, preparation for the Science, Technology, Engineering, Mathematics (STEM) careers, environmental awareness and sustainability, innovation and creativity (ChemCeed, 2021). Additionally, chemistry education fosters innovation and prepares students to contribute to national development through scientific research and technological advancements (Okeke, 2015). For students aspiring to pursue higher education in science-related fields and for the overall scientific literacy of a nation, a strong foundation in chemistry is essential (Nwosu & Eze, 2017). 
Again, chemistry education promotes environmental awareness and sustainability by teaching students about the chemical processes that govern the natural world. This understanding  empowers students to make informed decisions about environmental issues and take action to reduce negative impacts. It inspires change and creativity by promoting  a hands-on, inquiry-based learning approach. Students develop critical thinking and problem-solving skills, leading to the development of innovative solutions and this is obtainable through laboratory experiments and projects. (Career center, 2021).
Chemistry as a subject has been plagued by mass failure among secondary school students in Nigeria, particularly in Enugu East despite its importance. There are several factors contributing to this trend which includes shortage of teaching resources, poorly trained teachers, lack of student interest, and ineffective teaching methodologies (Obi, 2019). According to research, chemistry has been perceived as a difficult subject by many students due to its abstract concepts and mathematical components, which has resulted in poor performance in examinations (Eze & Okonkwo, 2021). Additionally, inadequate laboratory facilities and poor funding for science education further hinder students' understanding of chemistry (Uche & Nnaji, 2022).
In Enugu East, the situation is worsened by socioeconomic factors such as poverty, which limits access to quality education, and insufficient government support for science education (Okafor, 2020). Many schools lack well-equipped laboratories, and there is a shortage of qualified chemistry teachers, leading to ineffective teaching and learning experiences (Aneke, 2018). Collective efforts are required from educators, policymakers, and stakeholders in the education sector to improve teaching methods, provide adequate resources, and enhance student engagement in chemistry education in order to address these challenges.
Therefore, this study aims to investigate the factors associated with mass failure of students in chemistry in secondary schools in Enugu East, identifying challenges and opportunities for improvement.
1.2	Statement of the Problem
In Enugu East particularly, the persistent under performance of secondary school students in Chemistry has become a major concern for educators, policymakers, and stakeholders. A significant number of students continue to record failing grades in Chemistry examinations despite the subject's critical role in scientific and technological growth. This trend not only delays the speed of individual academic and career prospects but also poses a threat to the nation's development in science-related fields. The lack of adequately trained and qualified Chemistry teachers which  impairs effective teaching and learning processes, the absence of essential teaching aids and laboratory equipment which limits students' practical understanding of Chemistry concepts, students from lower socioeconomic backgrounds leading to the lack of access to supplementary educational resources which affects their performance, a general lack of interest or negative attitude towards Chemistry resulting in poor engagement and understanding. Are some factors that have been identified as contributors to the mass failure of students in Chemistry. By investigating and addressing the underlying causes of mass failure in Chemistry, targeted interventions can be developed to improve student outcomes, thereby benefiting individuals and society at large.
This study aims to investigate the factors associated with mass failure of students in chemistry in secondary school in Enugu East, identifying the challenges and opportunities for improvement.

1.3	Purpose of the Study
The purpose of this study is to investigate the factors associated with mass failure of students in chemistry in secondary schools in Enugu East. Specifically, the study aims to:
1.	Examine the student-related factors associated with mass failure in chemistry.
2.	Investigate the infrastructure and resource-related factors contributing to mass failure in chemistry.
3.	Determine the influence of societal and economic factors on mass failure in chemistry.
1.4	Significance of the Study
This study aims to explore the factors contributing to mass failure in chemistry among secondary school students in Enugu East. The findings will provide valuable insights that will benefit various stakeholders, including students, teachers, policymakers, and the education sector as a whole.
The study will help students identify common challenges affecting their performance in chemistry, such as inadequate study materials, poor teaching methods, and lack of interest. Students can adopt better learning strategies, seek appropriate support, and improve their academic performance in chemistry by addressing these issues. These students will be able to appreciate the importance of the affective domain like interest and motivation in improving their performance. With this awareness, the students will put up a positive attitude towards the Chemistry subject which will increase their performance and enhance higher grades in Secondary School Certificate Examination.
The findings will highlight effective teaching methods and strategies that can enhance students' understanding of chemistry concepts. Teachers will be better equipped to identify and address learning difficulties, create engaging lesson plans, and improve instructional delivery to ensure better student comprehension. 
Educational policymakers can use the study’s findings to develop policies that support effective chemistry teaching and learning. This may include curriculum adjustments, provision of adequate laboratory facilities, teacher training programs, and policies that promote student engagement in science subjects.
The study will contribute to the overall improvement of science education in secondary schools. By identifying key factors responsible for mass failure in chemistry, education stakeholders can implement targeted interventions to enhance the quality of chemistry education, thereby producing more competent and scientifically literate students who can contribute to national development.
Overall, this study will provide evidence-based recommendations to improve students’ performance in chemistry, ensuring that future generations of learners are better prepared for academic and professional success in science-related fields.
1.5	Research Questions
The following research question will guide this study:
1.	To what extent are Students-related factors contributing to mass failure in Chemistry among secondary school students in Enugu East.
2.	To what extent do infrastructure and resources-related factors contribute to mass failure in Chemistry among secondary school students in Enugu East.
3.	To what extent do societal and economic factors contribute to mass failure in Chemistry among secondary school students in Enugu East.
1.6	Scope of the Study
This study focuses on investigating the factors associated with the mass failure of students in Chemistry in secondary schools within Enugu East Local Government Area of Enugu State, Nigeria. Enugu East is one of the key administrative regions in the state, comprising several urban and rural communities. The area is home to numerous public and private secondary schools, making it an ideal location to analyze student performance in Chemistry.
The geographical scope is limited to Enugu East LGA, where the study will cover a sample of selected secondary schools across both urban and rural areas. The population scope includes students in senior secondary school levels, with emphasis on those preparing for external examinations such as the West African Senior School Certificate Examination (WASSCE) and the National examination Council (NECO). Again, Chemistry teachers and school administrators will be involved to provide professional insights.
The content scope of the study focuses on investigating student-related factors which includes their interest, study habits, and attitude towards chemistry. Examining teacher-related factors, identifying the school-related factors and other external factors associated with mass failure of students in chemistry.
By exploring these specific dimensions within a defined area, the study aims to generate localized and practical recommendations to improve chemistry teaching and learning outcomes in Enugu East.
CHAPTER TWO
LITERATURE REVIEW
This chapter reviews existing literature on the factors associated with mass failure of students in chemistry in secondary schools in Enugu East. The review focuses on the following sub-headings:
Conceptual Framework
· Concept of Chemistry Education
· Importance of Chemistry in Secondary Education
· Factors contributing to mass failure in chemistry
Theoretical Framework
· Vygotsky’s  Cognitive Learning Theory
· Skinner’s Behaviorist Learning Theory
· Sweller’s Cognitive Load Theory
· Gardner’s Multiple Intelligence Theory
Empirical Review of Related Studies
Summary of Literature Review
Conceptual Framework
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Concept of Chemistry Education
Chemistry education is a branch of science education that focuses on the study of matter, its properties, composition, reactions, and applications in various fields. It serves as a foundational discipline in the broader field of science and is essential for technological and industrial advancements. Chemistry is often referred to as the "central science" because it bridges other natural sciences, such as physics, biology, and environmental science (Brown et al., 2020). The study of chemistry provides students with analytical and problem-solving skills that are applicable in diverse scientific and industrial settings (Smith & Johnson, 2019).

Importance of Chemistry in Secondary Education
Chemistry plays a pivotal role in scientific discoveries and technological innovations. It contributes significantly to various fields, including medicine, engineering, environmental science, and agriculture. In medicine, chemistry is crucial for drug formulation, diagnostic testing, and the development of vaccines (World Health Organization, 2021). Technological advancements, such as nanotechnology and material science, heavily rely on chemical principles (Jones & Wilson, 2018). The industrial sector also benefits from chemistry, particularly in manufacturing, food processing, petrochemicals, and energy production. For example, the petroleum industry depends on chemical processes for refining crude oil into usable products, while the agricultural industry relies on fertilizers and pesticides developed through chemical research (National Academy of Sciences, 2022).
The inclusion of chemistry in secondary education curricula is essential for developing students' scientific literacy and preparing them for higher education and professional careers. Chemistry provides students with a fundamental understanding of the natural world, enabling them to make informed decisions on scientific and environmental issues (Nguyen, 2017). Additionally, studying chemistry enhances students' logical reasoning, critical thinking, and practical skills through laboratory experiments and problem-solving exercises (Roberts & Green, 2016).
A strong foundation in chemistry opens numerous academic and career pathways for students. Those who excel in chemistry can pursue further studies in medical sciences, pharmacy, chemical engineering, and environmental science, among other disciplines (Anderson, 2020). Careers in chemistry-related fields include roles in research and development, pharmaceuticals, forensic science, and industrial manufacturing (Federal Ministry of Education, 2019). Furthermore, chemistry education helps students develop transferable skills, such as data analysis, teamwork, and precision, which are valuable in various professional settings (Martin & Lee, 2021
Factors Contributing to Mass Failure in Chemistry
Several factors contribute to students' mass failure in chemistry. These factors can be categorized into student-related, teacher-related, school-related, parental and societal, and examination issues.
Student-Related Factors:
Poor Study Habits – Poor study habits are a significant student-related factor contributing to mass failure in chemistry. According to a study, students' ineffective study techniques are a major cause of poor performance in chemistry (Adeyemi, 2018). Many students lack effective study techniques, leading to inadequate preparation and poor retention of chemistry concepts Some specific poor study habits that can lead to mass failure in chemistry include; Inadequate preparation where students may not fully understand the subject matter, leading to difficulties in applying concepts to problems, Insufficient practice which can lead to a lack of mastery of chemistry concepts and problem-solving skills, poor note-taking skills which result in students missing important information, leading to gaps in their understanding of chemistry concepts. (Adeyemi, 2018).
Lack of Interest and Motivation – When students lack interest and motivation, they tend to develop a negative attitude towards the subject, leading to poor academic performance. Chemistry is often perceived as difficult, causing students to lose interest and motivation to study the subject (Ogunleye, 2019). Several factors can contribute to this lack of interest and motivation, including: Poor teaching methods, Insufficient practical experience, Inadequate parental support, Negative peer influence.
Negative Attitude Towards Chemistry – A preconceived notion that chemistry is too complex discourages students from actively engaging with the subject (Eze, 2020). Several factors can contribute to this lack of interest and motivation, including; Ineffective teaching approaches which can make chemistry seem dull and uninteresting, leading to a lack of enthusiasm among students, Insufficient practical experience, Parents who do not encourage or support their children's academic endeavors can also contribute to a lack of motivation and interest in chemistry, students who associate with peers who have a negative attitude towards chemistry may also develop a lack of interest and motivation (Eze, 2020).
Teacher-Related Factors:
Qualification and Experience of Teachers –  Research has shown that teachers' qualifications, experience, and subject matter expertise play a crucial role in student learning outcomes (Darling-Hammond, 2017). Teachers with insufficient qualifications or experience may struggle to effectively teach chemistry concepts (Okebukola, 2017).
Teaching Methods and Instructional Materials – Research has shown that traditional teaching methods, such as lectures and textbook-based instruction, can lead to poor student engagement and understanding in chemistry. Additionally, the use of outdated teaching methods and a lack of laboratory equipment hinder students' understanding of chemistry (Adebayo & Yusuf, 2016).
Teacher-Student Relationship – It is shown that a positive teacher-student relationship can have a profound impact on student learning outcomes, including increased motivation, engagement, and academic achievement (Hattie, 2015). Conversely, a negative teacher-student relationship can reduce students' enthusiasm and willingness to learn (Nwachukwu, 2021).
School-Related Factors:
Availability and Adequacy of Laboratory Facilities –  Hands-on laboratory experiences are essential for students to develop a deep understanding of chemistry concepts. However, many schools lack adequate laboratory facilities, which can hinder students' ability to engage in hands-on learning. The lack of functional laboratories negatively impacts students' ability to grasp practical chemistry concepts (Usman & Bello, 2019).
Class Size and Student-Teacher Ratio – Smaller class sizes and lower student-teacher ratios are associated with improved student learning outcomes, including increased academic achievement and reduced dropout rates. Conversely,  large classrooms make it difficult for teachers to provide individual attention to students, affecting their learning experience (Abdulahi, 2020).
School Environment and Funding – School environment and funding are significant school-related factors contributing to mass failure in chemistry. Research has shown that a positive school environment and adequate funding are essential for supporting student learning and academic achievement. Conversely, poor school infrastructure and inadequate funding limit resources available for effective chemistry teaching (Chukwu, 2018).
Parental and Societal Factors:
Parental Involvement in Education – Parental involvement in education is a significant parental and societal factor contributing to mass failure in chemistry. Research has shown that parental involvement is a crucial factor in determining students' academic success, in science, technology, engineering, and mathematics (STEM) subjects like chemistry. However, many parents may not be adequately involved in their children's education, leading to a lack of support and motivation for students to learn chemistry. However, students whose parents do not actively support their academic pursuits often perform poorly in chemistry (Olawale, 2020).
Societal Perception of Chemistry as a Difficult Subject – Societal attitudes and perceptions can influence students' motivation and interest in learning chemistry. Negative societal views on chemistry discourage students from putting in the necessary effort to succeed (Emeka, 2019).
Examination and Assessment Issues:
Difficulty Level of Exams – It is shown that exams that are too difficult or unrealistic can lead to student frustration, anxiety, and decreased motivation, ultimately resulting in poor performance. Conversely, exams that are too easy can fail to adequately assess student learning, leading to a false sense of security and inadequate preparation for future studies or careers. Chemistry exams often require critical thinking and application of concepts, which many students find challenging (Akinyemi, 2018).
Inadequate Preparation for External Examinations – Inadequate preparation for external examinations is a significant examination and assessment issue contributing to mass failure in chemistry. Research has shown that students who are not adequately prepared for external examinations are more likely to experience anxiety, stress, and decreased motivation, ultimately leading to poor performance (Kohn, 2017). Conversely, students who are well-prepared for external examinations tend to perform better and have increased confidence in their abilities. Also, insufficient syllabus coverage and lack of revision contribute to poor performance in external chemistry exams (Bamidele & Ajayi, 2021). 
By addressing these factors, solutions like effective study on the side of the students, teacher training, upgrading and maintaining laboratory equipment, as well as parental involvement would go a long way to improve student outcomes in chemistry.
Theoretical Framework
The study on factors associated with mass failure in chemistry among secondary school students in Enugu East can be analyzed through several learning theories:
Vygotsky’s Constructivist Learning Theory: 
Vygotsky's constructivist learning theory posits that learning is an active process where students construct their own knowledge through social interactions and experiences (Vygotsky, 1978). According to this theory, students learn best when they are engaged in collaborative activities, receive feedback from peers and teachers, and are encouraged to take ownership of their learning. This theory, proposed by Piaget (1950) and expanded by Vygotsky (1978), emphasizes that students build their understanding through experiences and interactions. If chemistry is not taught using engaging, hands-on, and real-world applications, students may struggle to grasp complex concepts (Vygotsky, 1978). In the context of the study, Vygotsky's theory suggests that mass failure in chemistry may be attributed to a lack of opportunities for social constructivist learning experiences in the classroom. For instance;
- Inadequate group work and collaborative activities may limit students' opportunities to engage in peer-to-peer learning and feedback.
- Insufficient feedback from teachers may hinder students' ability to refine their understanding of chemistry concepts.
- A lack of autonomy and ownership of learning may lead to decreased motivation and engagement among students.
Skinner’s Behaviorist Learning Theory: Skinner (1953) highlighted the importance of reinforcement and practice in learning. Poor teaching methods, lack of motivation, and insufficient practical exposure to chemistry experiments may result in negative reinforcement, contributing to students’ failure (Skinner, 1953). In the context of the study, Skinner's theory suggests that mass failure in chemistry may be attributed to inadequate reinforcement and punishment systems in the classroom. For instance;
- Insufficient positive reinforcement, such as praise or rewards, may fail to motivate students to learn chemistry.
- Inadequate punishment or consequences for poor performance may not provide sufficient incentive for students to take their learning seriously.
- A lack of clear expectations and consequences may lead to confusion and decreased motivation among students.
Sweller’s Cognitive Load Theory:  Sweller's cognitive load theory posits that learning is influenced by the amount of cognitive load imposed on the learner (Sweller, 1988). According to this theory, excessive cognitive load can lead to decreased learning outcomes, while optimal cognitive load can facilitate learning. In the context of the study, Sweller's theory suggests that mass failure in chemistry may be attributed to excessive cognitive load imposed on students. For instance;
- Complex and abstract chemistry concepts may impose excessive cognitive load on students, leading to decreased understanding and retention.
- Insufficient scaffolding and support may fail to reduce cognitive load, leading to frustration and decreased motivation among students.
- A lack of opportunities for practice and review may not provide sufficient opportunities for students to consolidate their learning and reduce cognitive load.
Gardner’s Multiple Intelligence Theory: Gardner's multiple intelligence theory posits that individuals possess multiple intelligence, including linguistic, logical-mathematical, spatial, bodily-kinesthetic, musical, inter-personal, intra-personal, and naturalistic intelligence (Gardner, 1983). According to this theory, individuals learn best when instruction is tailored to their individual intelligence profiles. In the context of the study, Gardner's theory suggests that mass failure in chemistry may be attributed to a lack of consideration for individual differences in intelligence profiles. For instance;
- Instruction that focuses primarily on linguistic and logical-mathematical intelligence may neglect students with strengths in other intelligence, leading to decreased engagement and motivation.
- A lack of opportunities for hands-on, experiential learning may neglect students with bodily-kinesthetic intelligence, leading to decreased understanding and retention.
- Insufficient opportunities for group work and collaboration may neglect students with interpersonal intelligence, leading to decreased motivation and engagement.
By applying these learning theories, this study aims to identify instructional strategies and systemic issues that contribute to students' poor performance in chemistry and suggest ways to improve learning outcomes.

Empirical Review of Related Studies
This section reviewed studies carried out in areas related to the present study. They are organized as follows:
Adebayo (2019) carried out his study to examine the impact of teacher qualifications on students’ academic achievement in chemistry. According to him, students taught by teachers with a degree in chemistry education and relevant teaching experience performed significantly better than those taught by teachers with lower or unrelated qualifications.
Therefore highlighting the importance of having well-trained and competent educators in the science classroom. The study was carried out in selected public secondary schools across southwestern Nigeria. Adebayo adopted a descriptive survey design, using a sample of 150 senior secondary chemistry students, along with their teachers. A structured questionnaire was used to collect data from both students and teachers regarding teacher qualifications, teaching experience, and students' academic records. Data were analyzed using mean scores and standard deviation, alongside inferential statistics such as t-test to compare performance between students taught by qualified and unqualified teachers.
[bookmark: _heading=h.hducf1faz0b2]Ogunleye (2020) explored the effect of laboratory availability on students’ practical skills and overall performance in chemistry. With a sample of 150 SS2 chemistry students, the study was conducted in public secondary schools in Lagos State. The study employed a quasi-experimental design to compare schools with well-equipped labs to those lacking proper facilities. For data collection, observation checklists were used to assess laboratory equipment, while students' practical test scores were collected. Descriptive statistics and ANOVA (Analysis of Variance) were used to determine differences in performance. Results indicated that students in schools with fully equipped chemistry labs scored higher in practical assessments. Ogunleye concluded that hands-on learning significantly boosts students’ understanding and interest in chemistry.
[bookmark: _heading=h.l3no1f32fr4v]Eze and Nwachukwu (2021) carried out a study within Enugu East LGA, examining how students’ attitudes and perceptions influence their performance in chemistry. The study specifically targeted 150 senior secondary school students across different schools in the area. The researchers used a survey research design. They distributed attitude scales and questionnaires designed to gauge students’ interest, anxiety levels, and general perception of chemistry as a subject. The study showed that many students saw chemistry as abstract and difficult, leading to anxiety and disinterest. This negative mindset significantly affected their performance. Responses were analyzed using mean scores and Pearson correlation to examine the relationship between attitude and academic performance.Their findings emphasized the need for student-friendly teaching methods and the importance of boosting student morale and confidence in chemistry.
[bookmark: _heading=h.glxonddq1ek9]Bamidele & Ajayi (2022) focused on the home environment, investigating how parental involvement impacts students’ success in chemistry. The study sampled 150 students from diverse socioeconomic backgrounds and was conducted across secondary schools in Ogun State. A correlational survey design was used to explore the relationship between parental engagement and student achievement. For data Analysis, statistical tools such as Pearson correlation and regression analysis were used. A structured questionnaire was administered  to students by the researchers, assessing the frequency of parent-teacher interactions, help with homework, and general academic support at home.
Results showed that students who reported consistent parental support  such as parents attending school events, monitoring homework, and encouraging study habits, generally performed better in chemistry. Underlining the fact that learning does not happen only in the classroom, but is strongly influenced by supportive home environments.
Summary of Literature Review
The review of literature highlights several key factors influencing students' performance in chemistry. Chemistry education is essential due to its role in scientific, technological, and industrial advancements. It serves as the foundation for careers in medicine, engineering, environmental science, and manufacturing, equipping students with problem-solving and analytical skills necessary for academic and professional growth.
Several learning theories, including Constructivist, Behaviorist, Cognitive Load, and Multiple Intelligence, explain the challenges students face in learning chemistry. The failure of students in chemistry is linked to student-related factors such as poor study habits, lack of motivation, and negative attitudes toward the subject. Teacher-related factors, including teacher qualifications, teaching methods, and inadequate instructional materials, also play a significant role in students' poor performance. School-related issues such as the unavailability of laboratory facilities, large class sizes, and poor school environments further contribute to mass failure. Additionally, parental involvement and societal perceptions of chemistry as a difficult subject affect students' engagement and success. Examination-related challenges, including the high difficulty level of chemistry exams and inadequate preparation, further exacerbate the problem.
Empirical studies confirm that factors such as teacher qualification, laboratory availability, students’ attitudes, and parental involvement significantly influence chemistry performance. Addressing these issues through improved teaching strategies, better learning environments, and increased parental support can enhance students' achievement in chemistry. Therefore, there is a need to examine the factors associated with mass failure of students in chemistry in secondary schools in Enugu East.


















  CHAPTER THREE
RESEARCH METHODS
This chapter presented the research method under the following sub-headings; research design, area of the study, population of the study, sample and sampling technique, instrument for data collection, validation of the instrument, reliability of the instrument, method of data collection and method of data analysis.
Research Design
The design of the study was a descriptive survey research. The survey aimed at investigating the factors associated with mass failure in chemistry among secondary school students in Enugu East. Descriptive survey design, according to Ali (2006), is a study in which a group of people or items are studied by collecting and analysing data from few people or items considered to be representative of the entire group. Similarly, Nworgu (2006) defined descriptive survey design as a type of study which aims at collecting data on, and describing in a systematic manner, the characteristics, features or facts about a given population. Hence, the researcher sees it necessary to use this design because it used a representative sample of the entire population.
Area of the Study
The area covered in this study was Enugu East Local Government Area of Enugu State. Enugu East is a Local Government Area in Enugu State, Nigeria. Its headquarter is situated in the town of Nkwo-nike. Enugu East Local Government Area is made up of three (3) zones/districts which includes Nkwo-uno, Ugwogo and Mbuli Njodolts. It has an area of 400.2kmsq and a population projection of 397,700 by the year 2022.

Population for the Study
The population of the study comprises one hundred and fifty (150) chemistry students randomly selected from selected secondary schools in Enugu East Local Government Area (L.G.A) of Enugu State. These schools were chosen from a total of twenty (20) secondary schools in the area, which include both public and private schools. According to the data obtained from the statistics unit of the Post Primary Schools Management Board (PPSMB), Enugu Zone (2018), there are ten (10) public and ten (10) private secondary schools in Enugu East L.G.A.
Sample and Sampling Techniques
The sample size for the study consisted of 150 chemistry students drawn from selected schools in Enugu East L.G.A of  Enugu State. A stratified random sampling technique was employed to ensure representation from both public and private secondary schools. From the total of 20 secondary schools in Enugu East L.G.A (comprising 10 public and 10 private schools), a random selection of 3 public schools and 3 private schools was made, resulting in a total of 6 participating schools. After selecting the schools, 25 chemistry students were randomly chosen from each one, using a simple balloting method. This brought the total number of student participants to 150.
Instrument for Data Collection
The primary data collection tool was a structured questionnaire. The questionnaire contained both closed-ended and open-ended questions aimed at gathering information about the factors contributing to mass failure in chemistry. The questionnaire consists of two sections. Section A was concerned with personal information of the respondents while section B was concerned with actual data needed for the study. The items were drawn from the research questions that guided the study. The questionnaires were administered with the help of research assistants. Each item has response options to be picked by the respondents with numerical values assigned to them.  The options are as follows;
Response Options		     Values
Very High Extent (VHE)		4
High Extent	(HE) 			3
Low Extent (LE) 			2
Very Low Extent (VLE)		1
Validation of the Instrument
In order to establish the face and content validity of the instrument, copies of the instrument were presented to three experts from the faculty of Education, Godfrey Okoye University, Enugu State. One of the validators was from the field of test and measurement, and the other two were from the department of science and computer education. 
They carefully examined the questionnaire to ensure that the questions were well structured, appropriate for the study’s objectives, and easy for respondents to understand. In total, 30 question items were given to the validators for review. Corrections and suggestions were made by the validators to help improve the quality and clarity of the questions. Following the feedback, all 30 items were retained as they were valid and fit for use in the study.
Reliability of the Instrument
Reliability was assessed using the test-retest method, where the same questionnaire was administered to a small group twice at different intervals to check for consistency in responses. The reliability was done using Cronbach alpha formula, which yielded a coefficient of 0.99 indicating that the instrument is reliable for the study. 
Method of Data Collection
Copies of questionnaires were administered to solicit information from the respondents with the help of two research assistants. The research assistants were briefed on how to distribute and retrieve the questionnaire. On the spot methods of data collection were employed. The students filled and returned the questionnaire to the research assistant. There was a 100% return rate of copies of the questionnaire as none was missing.
Method of Data Analysis
The data collected was analyzed using mean. The mean score for each item was computed by multiplying the frequency of response with the corresponding nominal value. The values obtained under each item were for every analysis using the formula below:
X= ∑FX/N
Where, X= mean
∑= Summation
N= Number 0f rating scale
F= Frequency
X= Nominal values of option
i.e 4+3+2+1 = 10/4 = 2.50
Decision Rule 
In analyzing the responses to the research questions, a mean score of 2.50 and above was interpreted as indicating a high extent of agreement with the item, while a mean score below 2.50 was interpreted as indicating a low extent. The cutoff point of 2.50 serves as the upper limit of low extent, distinguishing between low and high levels of perceived contribution of mass failure in chemistry.
This decision rule provides a clear guideline for interpreting the extent to which each category of factors; students-related, infrastructure and resources, and societal/economic factors contributes to mass failure in chemistry among secondary school students in Enugu East.













CHAPTER FOUR
PRESENTATION AND ANALYSIS OF DATA
This chapter is concerned with the presentation of the results. The results are presented according to the research that guided the study. In order to make the results clear, numbered tables were used.
RESEARCH QUESTION 1
To what extent are Students-related factors contributing to mass failure in Chemistry among secondary school students in Enugu East?
Table 1: Shows mean rating of responses on students-related factors contributing to mass failure in chemistry.
	
ITEMS
	4
VHE
	3
HE
	2
LE
	1
VLE
	
Total
	
Mean
	
Decision

	1.  I enjoy learning chemistry.
	25
	35
	40
	50
	150
	2.2
	LE

	2.  I attend Chemistry classes regularly.
	60
	45
	30
	15
	150
	3.0
	HE

	3.   I take time to study on my own.
	20
	35
	40
	55
	150
	2.1
	LE

	4.  I participate actively in chemistry practicals.
	70
	30
	25
	25
	150
	2.9
	HE

	5.  I find Chemistry concepts too difficult to  understand.
	60
	50
	25
	15
	150
	3.0
	HE

	6. Peer influence discourages me from focusing on chemistry.
	40
	20
	80
	10
	150
	2.6
	HE

	7.  I often procrastinate chemistry assignments.
	15
	35
	45
	55
	150
	2.0
	LE

	8.  I prefer practicals over theory
	90
	30
	20
	10
	150
	3.3
	HE

	9. I use past questions to prepare for chemistry exams.
	20
	40
	40
	50
	150
	2.2
	LE

	10. I feel confident answering chemistry exam questions.
	10
	30
	70
	40
	150
	2.0
	LE

	Grand Mean
	2.53
	HE                  



Data from table 1 shows that students agreed to all the items except items 1, 3, 7, 9 and 10 which had 2.2, 2.1, 2.0,2.2, and 2.0 mean scores respectively which is less than 2.50 mean cut off point set for the study. However, the grand mean of 2.53 shows to a high extent the impact of students-related factors on mass failure of chemistry in Enugu east.
RESEARCH QUESTION 2
To what extent do infrastructure and resources-related factors contribute to mass failure in Chemistry among secondary school students in Enugu East?
Table 2: Mean ratings of respondents on extent infrastructure and resource-related factors contribute to mass failure in chemistry.
	
ITEMS
	4
VHE
	3
HE
	2
LE
	1
VLE
	
Total
	
Mean
	
Decision

	11. Our school lacks a well-equipped chemistry lab.
	65
	45
	30
	10
	150
	3.1
	HE

	12. There are not enough chemistry textbooks for     students
	40
	25
	15
	70
	150
	2.2
	HE

	13. Practical sessions in chemistry are rarely conducted due to lack of materials.
	80
	30
	30
	10
	150
	3.2
	HE

	14. The learning environment is not conducive for studying chemistry
	60
	55
	25
	10
	150
	3.1
	HE

	15. Access to modern teaching aids (e.g., charts, models, projectors) is limited.
	85
	35
	20
	10
	150
	3.2
	HE

	16. Students share lab materials during practicals.
	90
	30
	20
	10
	150
	3.3
	HE

	17.  Electricity is available for digital learning 
	45
	55
	35
	15
	150
	2.8
	LE

	18. There are distractions in the school environment.
	40
	10
	25
	75
	150
	2.1
	LE

	19. Chemistry models/charts are displayed in classrooms.
	10
	30
	50
	60
	150
	1.9
	LE

	20. Lab safety materials are available during practicals.
	10
	35
	35
	70
	150
	1.9
	LE

	Grand Mean
	2.69
	HE


From Table 2, the respondents agreed that there is a high impact of infrastructure and resource-related factors to the learning of chemistry since the grand mean is 2.69 which is above the mean score used for the study which is 2.50. However, 4 item statements have mean scores below average. Thus indicating that the respondents disagree on these items as a contributing factor to the mass failure of chemistry in Enugu East.
RESEARCH QUESTION 3
To what extent do societal and economic factors contribute to mass failure in Chemistry among secondary school students in Enugu East?
Table 3: shows mean rating of extent societal and economic factors contribute to mass failure in chemistry.
	
ITEMS
	4
VHE
	3
HE
	2
LE
	1
VLE
	
Total
	
Mean
	
Decision

	21.  My family cannot afford to buy required chemistry learning materials.
	80
	40
	20
	10
	150
	3.2
	HE

	22. Parents and guardians do not encourage the study of science subjects.
	10
	20
	30
	90
	150
	1.6
	LE

	23. Societal perception discourages students from pursuing chemistry-related careers.
	50
	50
	40
	10
	150
	2.9
	HE

	24. Economic hardship makes students lose focus on academics.
	65
	45
	30
	10
	150
	3.1
	HE

	25. Gender bias affects students’ participation in chemistry classes.
	10
	30
	40
	70
	150
	1.8
	LE

	26. My school fees and levies affect my ability to    focus on chemistry.
	85
	30
	25
	10
	150
	3.2
	HE

	27.  I am expected to prioritize work over studies at home.
	10
	25
	35
	80
	150
	1.7
	LE

	28. I feel pressured to succeed academically by family expectations.
	60
	50
	30
	10
	150
	3.1
	HE

	29.  I have role models or mentors in science-related careers.
	55
	45
	55
	10
	150
	3.1
	HE

	30.  My family believes chemistry is an important subject.
	75
	35
	30
	10
	150
	3.1
	HE

	Grand Mean
	2.68
	HE



Data presented in Table 3 above revealed the impact of societal and economic factors in learning of chemistry and from the responses, the grand mean is 2.68 which is greater than the cut off point for the mean score used for the study. However, items 22, 25 and 27 have a mean score below average. Thus indicating that the respondents disagree with the statements which shows that it might have little or no effect on the mass failure of chemistry in Enugu east.
Summary of the findings
The main findings of the study are as follows:
1. The extent to which students-related factors contribute to mass failure of chemistry among secondary school students in Enugu East is high.
2. The extent to which infrastructure and resource-related factors contribute to mass failure of chemistry among secondary school students in Enugu East is high.
3. The extent to which societal and economic factors contribute to mass failure of chemistry among secondary school students in Enugu East is high.

















CHAPTER FIVE
DISCUSSION, CONCLUSION, IMPLICATIONS AND RECOMMENDATIONS
This chapter interprets and discusses the research findings based on the data presented in chapter four.
Discussion 
Ogunleye (2020) analysed the effects of laboratory availability on student’s practical knowledge and found that schools with well-equipped laboratories record higher students' performance in chemistry examinations. Similarly, the study shows that lack of infrastructure and resources affects students' performance in chemistry. Owolabi and Oginni (2021) also found that the absence of standard teaching aids and poor learning situation were major contributors to students’ low academic performance in science subjects.
Eze and Nwachukwu (2021) conducted a study on student’s attitude towards chemistry in Enugu East and discovered that negative perception and fear of chemistry contributed to mass failure. Similarly, findings of this study shows that student-related factors contribute to poor performance in chemistry. Similarly, Okoli and Onah (2019) observed that students who lack motivation and self-efficacy were less likely to engage with chemistry-related tasks, leading to poor academic outcomes. Adewumi (2020) also emphasized that students’ poor time management and lack of commitment were obstacles to success in science subjects, particularly chemistry.
Bamidele & Ajayi (2022) explored the role of parental involvement in students' academic achievement and found that students whose parents actively participate in their education perform better in chemistry. Similar findings of this study show that social and economic factors contribute to mass failure in Chemistry. Aliyu and Ibrahim (2019) also found a strong correlation between household income and academic achievement, particularly in science-based subjects. Similarly, Akinyemi (2020) reported that societal undervaluing of science education, especially in under-resourced areas, contributed to students’ low interest and performance in subjects like chemistry.
Finally, the findings on factors associated with mass failure of students in chemistry in secondary schools in Enugu East L.G.A of Enugu State revealed that a combination of personal, infrastructure, and socio-economic factors collectively contribute to mass failure in chemistry among secondary school students.
Conclusion  
This study investigated the factors associated with mass failure of students in chemistry in secondary schools in Enugu East.The following conclusions were drawn:
1.	Student-related factors such as peer influence, difficulties to understand and inactive participation in chemistry classes leads to mass failure of students in chemistry.
2.	Infrastructures and resources-related factors such as lack of well-equipped laboratories, insufficient chemistry textbooks, poor learning environment contributes to mass failure in Chemistry among secondary school students.
3.	Societal and economic factors such as economic hardship, societal attitude towards chemistry discourage students from developing interest in  chemistry. 
Educational Implications 
The findings of this study have important implications for teaching and learning of chemistry in secondary schools.
1.	The chemistry curriculum needs to be revised to make it more student-centered, more practical and engaging activities that will help students understand chemistry better.
2.	Schools must be provided with functional laboratories, a good learning environment for learning and practicals.
3.	Parents and communities should be educated on the importance of supporting their children’s education.
4.	The government and stakeholders should provide free education for low-income families to minimize economic barriers in learning.
Recommendations 
Based on the findings of this study, the following recommendations are made:
1.	Schools should organise regular workshops to train students on the effects of study habits.
2.	Government and school management should ensure that all secondary schools have well-equipped laboratories and sufficient instructional materials for chemistry education.
3.	Parents should be more involved in their children’s academic life by providing support and finance.
4.	Government and non-governmental organisations should implement scholarships and free education schemes in secondary schools.
5.	Chemistry teachers should adopt modern instructional strategies.
Limitation of the Study 
This study was limited to public secondary schools in Enugu East ,which may not fully represent the situation in other regions.
Suggestions for Future Studies 
To build on the findings of this study, the following areas suggested for further research:
1.	A comparative study on other local government areas or states to compare the findings.
2. 	Further research can be investigated in the impact of government policies and resources allocation on the quality of chemistry education.
3.	Research could explore the use of Morden technology in enhancing chemistry teaching and learning.
Summary of the Study 
This study was designed to investigate the factors associated with mass failure of students in chemistry in secondary schools in Enugu East local government area of Enugu State. The literature review was done under the following sub-heading: conceptual framework, theoretical framework, empirical review and summary of literature review.
The study adopted a survey research design with a structured question for data collection, the sample size of the study consisted of 150 chemistry students in public and private schools in Enugu East L.G.A of Enugu State.
The research questions were analyzed using mean and grand mean as parameters for decision making. 
The data was worked upon. It was discovered that a combination of personal, infrastructural and socio-economic factors collectively contribute to mass failure in chemistry among secondary school students.
A number of recommendations have been made to help mitigate mass failure in chemistry. Finally, areas for further studies have been suggested for more research work.
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