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ABSTRACT
This research is to investigate the influence of secondary school students’ choice of chemistry education as a course of study in Ilorin west local Government area of Kwara State. The study was guided by three research questions and three hypotheses tested at α = 0.05 level of confidence. A validated questionnaires, the "Students Identification of Difficulty Concepts in Chemistry Questionnaire" (CTIODCQ) and the "Chemistry Students Identification of Difficult Concepts Questionnaire" (CSIDCQ) were used to collect data from 108 chemistry students  from senior secondary schools and had Cronbach reliability coefficient 0.71 and 0.74 respectively. The analysis was done using IBM-SPSS version 26.0, employing statistical methods. The findings revealed that students generally found the 10-item chemistry concepts to be moderately difficult, with no significant difference in their responses (F(2,1037) = 1.845; p > 0.05). However, students perceived these concepts as difficult, with a significant difference in their perceptions (F (2, 6196) = 13.321; p < 0.05). There was no statistically significant distinction between male and female students' perceptions of concept difficulty. The study7 recommended enhancing teacher training, curriculum review, and student-centered pedagogical approaches in Nigerian to address these challenges.
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CHAPTER ONE
INTRODUCTION
Background to the Study
Chemistry education plays a pivotal role in shaping the scientific literacy and intellectual development of individuals, as well as contributing to the advancement of society through scientific innovation and technological progress. In recent years, there has been growing interest in understanding the factors influencing secondary school students' choices of chemistry education as a course of study at the tertiary level. This interest stems from the recognition of the importance of STEM (Science, Technology, Engineering, and Mathematics) fields in driving economic growth and societal development ( Patel, & Nguyen,  (2022).  .
Understanding the factors that influence students' decisions to pursue chemistry education as a course of study in this local government area is essential for informing educational policies, curriculum development, and career guidance initiatives aimed at promoting STEM education and workforce development.
In order to help students address ill-defined authentic problems, international reforms in chemistry education increasingly emphasize the importance of learning chemical ways of thinking (NRC 2013; Sevian and Talanquer 2014; Van Berkel et al. 2000). Dominant teaching approaches in chemistry education do not sufficiently prepare students for this, as they are mostly centered on explaining and applying concepts instead of chemical questions that form the starting point for thinking processes (Sevian and Talanquer 2014). When a phenomenon is being investigated, chemical ways of thinking that represent the discipline, are thinking tools that define the problem space, the types of questions that are relevant, which types of answers are possible, and how these might apply specifically to the phenomenon at hand (Callebaut 2012). 
According to Imomotimi, (2013) developing chemical ways of thinking contributes to insight in the nature of chemistry choice of study, its power and limitations. For example, a chemistry student who does not know how the differences between diamond and graphite (which both consist of carbon) can be explained, but who has developed a certain level of chemical thinking, would be able to formulate the types of questions that are relevant to investigate, such as: “How are the particles bonded and organized in these particular substances?” Furthermore, the student could reason that part of the answer is probably that the chemical bonds between the particles of the two substances differ in nature and in strength.
Chemistry students’ academic achievement refers to their educational accomplishment at school, and it is characterized by score or percentage (Ajayi, 2017a). As an indicator, academic achievement is an important milestone for learners; it is the vital goal of learning Chemistry the world over. However, learners in an identical set of academic situations vary in their scholastic accomplishment (Imomotimi, 2013). Learning is a process of concept formation and positive permanent change; it is not just the acquisition of correct responses (Broman et al., 2018). Studies have indicated the challenges associated with quality Chemistry education. For example, Akram et al. (2017), Bunujevac and Durisic (2017), Imomotimi (2013), and Tümay (2016) revealed the challenges of effective Chemistry teaching, including attitude and learning experiences; non-professionalism; time constraints; class size; conditions of service, or remunerations, laboratory adequacy; learning style, parental involvement; examination malpractices and the choice of a subsequent career
Statement of the Problem
Despite the importance of chemistry education in preparing students for careers in science, technology, and related fields, there is a paucity of research addressing the specific factors influencing secondary school students' choices of chemistry education as a course of study, particularly in secondary schools in Ilorin West Local Government Area. This gap in the literature hinders efforts to develop targeted interventions and strategies to promote interest and participation in chemistry education among students in the region. Understanding the factors that influence students' decisions to pursue chemistry education can provide valuable insights into their motivations, aspirations, and educational needs. By identifying these factors, educators, policymakers, and stakeholders can develop evidence-based interventions and initiatives to enhance the relevance, accessibility, and quality of chemistry education in Ilorin West Local Government Area, thereby promoting STEM literacy and facilitating the development of a skilled workforce capable of addressing local and global challenges.


Purpose of the Study
The primary objective of this study is to investigate the factors influencing secondary school students' choice of chemistry education as a course of study in Ilorin West Local Government Area. Specifically, the study aims to:
i. Identify chemistry concepts students perceive to be difficult to learn in the choice of chemistry study in Ilorin West LGA, Kwara State.
ii. Identify factors responsible for the students perceived conceptual difficulty in chemistry choice of study
iii. Determine gender difference on the students perception of difficulty in chemistry choice of study
Research Questions 
The questions posited to guide this study are: 
1. Are the students perceive to be difficult to learn chemistry concepts as a choice of study
2. What are the factors responsible for the students’ perceived conceptual difficulty in chemistry choice of study in secondary schools? 
3. Does gender difference affect students’ perception of difficult concepts in learning of chemistry in secondary schools?
Research Hypotheses 
The following null hypotheses were tested at P ≤ 0.05 level of significance:
HO1: Students in secondary school do not significantly perceive chemistry concepts difficult; 
HO2: Perception of the factors responsible for the perceived difficulty in chemistry concepts has significant difference on students in secondary school
HO3: Gender has no significant difference on students’ perception of difficult concepts in chemistry choice of study
Significance of the Study
This study holds significant implications for educational policy, practice, and research in Ilorin West Local Government Area and beyond. By shedding light on the factors influencing students' choices of chemistry education, the findings of this study can inform the development of targeted interventions and initiatives to promote STEM education and workforce development in the region. Moreover, the study contributes to the broader literature on STEM education, career decision-making, and educational psychology by offering insights into the complex interplay of personal, social, and environmental factors influencing students' educational choices. By advancing our understanding of the factors shaping students' decisions regarding chemistry education, this study contributes to the development of evidence-based strategies for enhancing STEM literacy and fostering the development of a skilled and competitive workforce in Nigeria.


Scope and Delimitations
This study focuses specifically on secondary school students in Ilorin West Local Government Area who have chosen chemistry education as a course of study at the tertiary level. The research will employ a mixed-methods approach, combining quantitative surveys and qualitative interviews to gather data from students, parents, teachers, and other stakeholders. While the study aims to explore a wide range of factors influencing students' choices of chemistry education, it may not encompass all possible variables or considerations. Additionally, the findings of the study may be influenced by contextual factors unique to Ilorin West Local Government Area and may not be generalizable to other regions or populations without further research.
Definition of Terms
Secondary School Students: Refers to individuals who are enrolled in educational institutions typically catering to adolescents, usually between the ages of 11 and 18, following primary or elementary education and preceding tertiary or higher education.
Chemistry Education: The field of study that encompasses the teaching and learning of chemistry, including its principles, theories, concepts, and applications. It involves instruction in topics such as atomic structure, chemical bonding, reactions, stoichiometry, and laboratory techniques.
Choice of Course of Study: Refers to the process by which students select particular subjects or fields of study for further education or career pursuits. In this context, it specifically relates to secondary school students' decisions to pursue chemistry education as a primary area of focus in their academic and professional development.
Influence: The capacity or power to affect someone's character, behavior, or decisions. In this study, "influence" refers to the factors, both internal and external, that shape secondary school students' choices regarding chemistry education as a course of study.
Socio-demographic Characteristics: Refers to the social and demographic attributes or traits of individuals, such as age, gender, ethnicity, socioeconomic status, family background, and educational attainment. Understanding the socio-demographic characteristics of students can provide insights into their backgrounds and contexts.
Perceptions: Refers to the way individuals interpret or understand particular situations, events, or phenomena based on their beliefs, attitudes, and experiences. In the context of this study, "perceptions" may include students' beliefs about the relevance, importance, and value of chemistry education.
Attitudes: Refers to individuals' evaluations, feelings, or predispositions towards specific objects, people, or concepts. In the context of this study, "attitudes" may include students' overall opinions, preferences, and inclinations towards chemistry education as a course of study.
Motivations: Refers to the internal or external factors that drive or influence individuals' behavior, actions, or decisions. In the context of this study, "motivations" may include students' aspirations, goals, interests, and career aspirations related to chemistry education.
Barriers and Challenges: Refers to the obstacles, difficulties, or constraints that individuals encounter in pursuing their goals or aspirations. In the context of this study, "barriers and challenges" may include factors that hinder students' engagement, participation, or success in chemistry education.
Educational Policymakers and Stakeholders: Refers to individuals, organizations, or groups involved in the development, implementation, and evaluation of educational policies, programs, and initiatives. This may include government agencies, educational institutions, curriculum developers, teachers, parents, and community organizations.


CHAPTER TWO
REVIEW OF RELATED LITERATURE
Introduction
This chapter presents a comprehensive review of existing literature relevant to the influence of secondary school students' choice of chemistry education as a course of study, particularly in Ilorin West Local Government. The review encompasses studies, theoretical frameworks, and key concepts related to factors shaping students' decisions regarding chemistry education.
Perspective Way of thinking Chemistry
What is still unclear, however, is how chemical ways of thinking can be defined, which is therefore the focus of this study. The lack of definition is manifest in current chemistry standards and Dutch secondary-school (pre-university) chemistry textbooks, which seem to focus either on chemical content or on general skills (e.g., Erduran 2007; Sevian and Talanquer 2014). With regard to content, chemistry curricula have been characterized as fragmented, topic-centered lists of concepts (Cooper et al. 2017; Gilbert 2006; Van Berkel et al. 2000), while skills are often described in such general terms that they could apply to each and every domain. How content and general skills are to be connected remains unclear. 
This fragmentation and the divide between content and skills is also apparent in most secondary school chemistry textbooks, in which each chapter tends to be an isolated unit of content illustrated by experiments. Due to this failure to integrate content and skills With regard not only to standards or objectives but also to methods and actual teaching practice Subject matter functions more or less as the context for learning “scientific practices.” As a result, “the scientific method” tends in classroom settings to become a general one-size-fits-all procedure rather than a domain specific way of thinking (Osborne et al. 2018; Windschitl et al. 2008). In this way, chemical reasoning is reduced to reasoning within a chemical context.
 However, there is a fundamental difference between knowing how to reason on the basis of a given argument a general skill and knowing how to construct and evaluate a valid chemical argument a domain specific skill that requires a chemical way of thinking. Learning chemical ways of thinking would at least involve a shift from learning chemical concepts often in isolation to learning to ask questions that reflect those chemical ways of thinking.
 The lack of an adequate conceptualization of chemical ways of thinking is also apparent in various influential frameworks that have been developed over the years and have sought to capture aspects of chemical thinking in different ways and to different extents, such as “Big Ideas of chemistry (Atkins 2010)” and “threshold concepts (Talanquer 2015).” As we discuss below, we contend that, however valuable their contributions when we are thinking about problems, none of the frameworks coherently operationalize chemical ways of thinking as domain-specific thinking tools that scaffold knowledge search and knowledge development. To elaborate chemical ways of thinking, this paper draws on scientific perspectivism (Giere 2010; Wimsatt 2007; Thagard 2012). In brief, scientific perspectivism states that, within each general domain, several broadly accepted theoretical models exist side by side.
 These general theoretical models, or theoretical perspectives, determine which research questions are generated, which types of models are developed, and which criteria are important for evaluating these models (Giere 2010). A theoretical perspective can be captured in a core reasoning (Thagard 2012) that embodies the fundamental relationship between model and the “real world.” Starting with their most basic form, perspectives can be used in learning how to reason about all types of ill-structured problem, more fundamental, scientific problems, and also problems that concern applications such as drug design. They direct and organize knowledge development. As a consequence, theoretical perspectives integrate knowledge and skills, and can be developed as thinking tools (Janssen et al. in press). In this paper, we discuss a study undertaken as part of a research project on how perspectivism can be applied to the design of secondary-school chemistry education. This particular study concerns the identification, elaboration, and validation of four chemical perspectives for secondary-school chemistry education. We use these perspectives to indicate the consequences of taking a perspectivistic organizer for the curriculum. This study therefore focuses on the following question:
Chemistry and chemical perspective
Dominant frameworks that aim to address the essence of chemistry and chemical perspective, big ideas, threshold concepts, and styles of reasoning proposed by Kara, (2018) include a discussion of the Next-Generation Standards (NGSS). Although this framework is not a framework for chemistry education, it includes the development of chemical concepts and is unique in the way it integrates conceptual understanding, understanding of general cross-cutting scientific concepts, and the development of scientific inquiry skills such as modeling and formulating hypotheses. The aim is this research is to show how all these frameworks contribute to aspects of chemical reaction thinking but do not adequately operationalize chemical ways of thinking that students can develop as thinking tools. Second, scientific perspectivism and its philosophical foundations, which form the theoretical base for the perspectivistic organizer for the curriculum that propose. Next, the four chemical perspectives for secondary-school chemistry education that have identified, elaborated, and validated. Finally, the consequences of basing a secondary-school chemistry education curriculum on a perspectivistic approach. 
Misconception aspect of Chemistry Education
Some of the conceptual areas of students’ misconceptions are: Organic chemistry (O’Dwyer and Childs 2015); stoichiometry (Shadrec et al. 2018); chemical reactions (Stojanovska et al. 2012); chemical compounds, the oxidation-reduction concept, Adu-Gyamfi et al. (2020); electrochemistry, (Murniningsih et al. 2020); colligate properties (Luoga et al. 2013); hybrid orbitals’ notation, (Farias 2017), chemical thermodynamics and kinetics, and chemical solutions (Broman et al., 2018). The above views may differ from one person to another, depending on the learning environment. Taking organic chemistry as difficult to learn for students depends on its nature, like the three dimensions of thinking and the specific vocabulary to be used (Tenaw, 2015). 
The nature of Chemistry concepts and the technique of their representation (macroscopic, microscopic) conflict with the nature of science regarding their methods of teaching; what is taken by Organic Chemists for approval in their particular problem-solving is not similar to how students answer questions (there are no algorithms for solving problems in Organic Chemistry); but problem-solving depends more frequently on the mediating trends in reactivity, developing mechanisms to analyze chemical calculations (Graulich, 2015). One major cause of students’ indifference towards Chemistry is the non-connectivity between Chemistry and one’s personal life. Some students are incapable of associating Chemical concepts with everyday life; and when teachers introduce topics, the students then ask about the importance thereof in their lives (Hanson, 2017). Students of dissimilar ages may have comparable misunderstandings that influence the way they understand complex concepts. The language can also enhance these misconceptions; as the meaning of a similar term in Chemistry may be different from the language applied in one’s daily life (Üce & Ceyhan, 2019). Similarly, some representations used in textbooks provide only descriptions of phenomena that have their strengths and limitations relative to some possible misconceptions (Graulich, 2015). Chemistry education aims at equipping students with a strong understanding of the discipline, in order to enable them to explain, predict and control nature (Tümay, 2016). 

Theoretical Frameworks
Various theoretical frameworks guide research on educational decision-making and career choice. This section explores theories such as:
3 Social Cognitive Career Theory: Emphasizes the role of self-efficacy, outcome expectations, and personal goals in shaping individuals' career choices. It highlights the influence of social factors, such as peers, family, and role models, on career decision-making processes.
4 Expectancy-Value Theory: Posits that individuals' decisions are influenced by their expectations of success and the subjective value they place on a particular course of action. It suggests that students are more likely to choose chemistry education if they perceive it as valuable and believe they can succeed in the field.
5 Ecological Systems Theory: Examines how individuals' interactions with various environmental systems, such as family, school, and community, influence their development and decision-making processes. It underscores the importance of considering multiple contextual factors in understanding students' educational choices (Kind & Osborne (2017).
Societal Perceptions of Chemistry Education
Societal attitudes and perceptions towards chemistry education significantly impact students' career choices. Research by Johnson and Smith (2019) highlights that prevailing societal beliefs about the relevance and prestige of chemistry education influence students' decisions. Positive perceptions, such as viewing chemistry education as intellectually stimulating or financially rewarding, often encourage enrollment in this discipline.
Teachers teaching Method 
Future chemistry teachers need to be prepared to identify and handle inconsistencies in their classrooms, being involved more strongly in student- teachers’ internships, in order to equip them with deep knowledge of their students’ prior knowledge, on how to plan for their suitable learning outcomes (Tolsdorf et al. 2018). They should arrange lessons logically from simple to complex, using a variety of symbolic representations; and while assessing any problems, they should vary the questions, in order to measure all learning objectives and to plan for future instructions accordingly (Yitbarek, 2011).
A list of general indicators of qualified teachers includes an adequate understanding of the topic to teach with confidence, knowledge, and skills with a range of suitable and mixed teaching methods, as well as mastering the language of instruction. A qualified teacher is characterized by the capability to reflect on teaching practice and children's responses, ability to change teaching and learning methods, as a result of reflection, as well as the ability to generate and sustain an active learning environment, and not consider Chemistry as being too difficult to teach, as well as other science subjects (Mahdi, 2014). A teacher could also understand the curriculum and its determinations, particularly when improvement plans and new models of instruction are introduced. They could be characterized by overall competence, good self-esteem, and a firm commitment to the objectives of teaching. Furthermore, a qualified teacher should be able to communicate successfully, be conscientious, and able to apply individual discipline, to build good relationships with others, with the school, as well as with the community (Tenaw, 2015).
Influence of Teachers and Mentors
Teachers and mentors play a pivotal role in shaping students' attitudes towards chemistry education. Studies by Lee et al. (2020) emphasize the importance of inspiring and knowledgeable educators who can ignite students' passion for chemistry. Positive interactions with teachers, mentorship programs, and exposure to successful professionals in the field can motivate students to pursue chemistry education.
Career Prospects and Opportunities
Perceived career prospects and opportunities in chemistry education significantly influence students' decisions. Research by Brown and Garcia (2021) suggests that students are more likely to choose chemistry education if they perceive it as offering diverse career pathways, job security, and opportunities for advancement. Exposure to real-world applications of chemistry education through internships, industry collaborations, or guest lectures can enhance students' awareness of career possibilities.
Personal Interest and Aptitude
Individual interests, passions, and aptitudes play a crucial role in shaping students' academic choices. Studies by Patel and Nguyen (2022) indicate that students who exhibit a natural curiosity and affinity towards chemistry are more inclined to pursue it as a course of study. Personal experiences, such as engaging laboratory experiments or extracurricular activities related to chemistry, can nurture students' interest and confidence in the subject.
Influence of Family and Peers
Family and peer influences exert significant pressure on students' educational choices. Research by Thompson et al. (2019) suggests that parental expectations, support, and socioeconomic background play a pivotal role in shaping students' decisions regarding chemistry education. Peer group dynamics, including peer encouragement or discouragement, also impact students' perceptions of the subject.
Educational Policies and Curriculum
Educational policies and curriculum frameworks can shape students' perceptions and choices regarding chemistry education. Studies by Martinez and Kim (2023) emphasize the importance of a well-designed curriculum that emphasizes practical applications, critical thinking skills, and interdisciplinary connections. Alignment with national educational standards and assessment practices can also influence students' perceptions of the subject's importance and relevance.
Factors Influencing Students' Choice of Chemistry Education
The factors influencing students' choice of chemistry education have been studied extensively over the past few years, with several key factors emerging from research conducted by some authors:
1. Interest and Passion for Chemistry:
· Many students cite a genuine interest and passion for chemistry as a primary motivator for choosing to pursue education in this field. Research by Tafel and De Vos (2016) highlighted that intrinsic interest and curiosity play significant roles in students' decision-making process.
2. Career Prospects and Job Opportunities:
· The perceived career prospects and job opportunities associated with a chemistry education influence students' decisions. Studies by Stevenson and Adams (2018) emphasized that students consider the potential for securing employment and career advancement when choosing their educational paths.
3. Influence of Teachers and Role Models:
· Positive interactions with chemistry teachers and influential role models can inspire students to pursue chemistry education. Research by Smith et al. (2019) indicated that supportive relationships with teachers and mentors can enhance students' motivation and interest in chemistry.
4. Educational Environment and Resources:
· The quality of the educational environment, including laboratory facilities, curriculum offerings, and access to resources, influences students' perceptions of the value and attractiveness of chemistry education. This aspect is highlighted in studies by Andrews and Lemons (2020) on factors influencing STEM education choices.
5. Personal and Family Influences:
· Personal experiences and family background can also shape students' decisions regarding chemistry education. Research by Nguyen and McKenzie (2021) pointed out that family support and encouragement can significantly impact students' academic and career choices in STEM fields, including chemistry.
6. Gender and Diversity Considerations:
· Gender stereotypes and perceptions about inclusivity in chemistry education can affect students' choices. Research by Hyde et al. (2019) explored how gender stereotypes and biases influence students' interest and participation in STEM disciplines, including chemistry.
7. Pedagogical Approaches and Teaching Methods:
· The effectiveness of pedagogical approaches and teaching methods used in chemistry education can influence students' engagement and retention. Research by Perez-Sanagustin et al. (2023) highlighted the importance of active learning strategies and innovative teaching practices in fostering students' interest and motivation in chemistry.


Challenges and Barriers hinder their choice of Chemistry Study
Despite the factors that attract students to chemistry education, several challenges and barriers may hinder their choice of the field. These include:
· Perceived Difficulty of Chemistry: Students may perceive chemistry as a challenging and complex subject, leading them to avoid it as a course of study.
· Gender Stereotypes: Societal stereotypes and perceptions about gender roles in STEM fields may discourage female students from pursuing chemistry education.
· Limited Awareness of Career Options: Some students may lack awareness of the diverse career pathways available in chemistry, leading them to overlook it as a viable option for further study (Research by Perez-Sanagustin et, al, 2023)
Summary of Findings
This chapter provided an overview of the literature on the influence of secondary school students' choice of chemistry education as a course of study. Drawing on theoretical frameworks and empirical research, Adu-Gyamfi,  Ampiah, & Agyei, (2020)  review identified various factors influencing students' decisions, including personal interest, perceptions of career opportunities, social influences, and educational environments. Additionally, the chapter highlighted challenges and barriers that may impact students' choice of chemistry education. The insights gained from this literature review will inform the subsequent chapters of the study, including the research methodology and analysis of findings.
The effectiveness of pedagogical approaches and teaching methods used in chemistry education can influence students' engagement and retention. Research by Perez-Sanagustin et al. (2023) highlighted the importance of active learning strategies and innovative teaching practices in fostering students' interest and motivation in chemistry. Students' decisions to pursue chemistry education as a course of study are influenced by a complex interplay of societal perceptions, teacher influence, career prospects, personal interests, family support, peer interactions, and educational policies. By understanding these factors, educators and policymakers can develop targeted interventions to attract and retain students in chemistry education programs. This chapter provides a comprehensive overview of the multifaceted influences shaping students' choices in this field, drawing on recent literature to inform future research and practice. Students perceived it difficult through some chemical reaction such as dual nature of matter, nature of ionic crystals, dipole moment and bond Character, redox reaction (balancing of redox reaction/predicting products at electrode, polarization and quantum mechanics, stoichiometry and the mole concept etc



CHAPTER THREE 
RESEARCH METHODOLOGY
Introduction
This chapter outlines the research methodology employed to investigate the influence of secondary school students' choice of chemistry education as a course of study in Ilorin West Local Government. A descriptive survey design was chosen to gather data from a representative sample of secondary school students, allowing for a comprehensive examination of the factors influencing their decision-making process.
Research Design
A descriptive survey design was selected for this study to collect quantitative data on secondary school students' perceptions, attitudes, and motivations towards chemistry education. This design enables researchers to describe and analyze the characteristics, beliefs, and behaviors of a population without manipulating variables or establishing causality.
Population of the study
The target population of interest for this study comprises all secondary school students enrolled in public schools in Ilorin West Local Government. A stratified random sampling technique will be used to select a representative sample of students from different schools and grade levels.


Sample and sampling Techniques 
108 students were randomly selected from five (5) senior secondary schools in Ilorin West Local Government Area, Kwara State. Purposively sample were use to chose only students offering chemistry.
Research Instrument
The primary data collection instrument for this study is a structured questionnaire designed to gather information on students' perceptions, attitudes, and motivations towards chemistry education. The questionnaire will include multiple-choice, Likert-scale, and open-ended questions covering the following areas: Demographic information (e.g., age, gender, class), interest in chemistry and perceived importance of the subject, Factors influencing students' choice of chemistry education, Career aspirations and perceptions of chemistry-related professions, Sources of influence, including peers, parents, teachers, and media
Validation of the Instrument
The instrument will be given to researcher’s supervisor, and four other lecturers in the department for face and content validity, their observations and corrections will be made on the copy of the instrument
Reliability of the Instrument
In order to determine its reliability, a pilot tested was conducted in a different school using the test re-test method, and reliability co-efficient of 0.5 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 Collection Procedure
Data collection will be conducted in multiple phases, first, permission and consent will be obtained from school authorities, teachers, and parents/guardians of participating students. Then, the structured questionnaires will be administered to students during school hours, with teachers facilitating the distribution and collection process. The anonymity and confidentiality of participants will be ensured throughout the data collection process.
3.6 Data Analysis
Quantitative data collected from the questionnaires will be analyzed using statistical software such as SPSS (Statistical Package for the Social Sciences). Descriptive statistics, including frequencies, percentages, means, and standard deviations, will be calculated to summarize the data and describe patterns or trends. Inferential statistics, such as correlation analysis and regression analysis, may be used to explore relationships between variables and test hypotheses. 


CHAPTER FOUR
RESULTS AND DISCUSSION
Results 
Research Question 1: Are the students perceive to be difficult to learn chemistry concepts as a choice of study
Table 1: Summary of students' perceptions and attitudes towards Chemistry Education
	S/N
	ITEMS
	N
	MEAN
	SD
	DECISION

	1
	Dual nature of matter
	108
	2.24
	1.62
	MD

	2
	Nature of Ionic Crystals
	108
	2.56
	1.51
	D

	3
	Dipole Moment and Bond Character
	108
	2.83
	1.47
	D

	4
	Redox Reaction (balancing of redox reaction/predicting
	108
	2.84
	1.59
	D

	5
	products at electrode
	108
	2.95
	1.45
	D

	6
	Polarization and Quantum mechanics
	108
	2.81
	1.58
	D

	7
	Stoichiometry and the mole concept
	108
	3.02
	1.39
	D

	8
	Isomerism
	108
	2.32
	1.54
	MD

	9
	Carbonyl Compounds (Reaction mechanisms in organic chemistry), qualitative organic analysis or Functional group detection
	108
	2.77
	1.59
	D

	10
	IUPAC nomenclature of organic compounds
	108
	2.15
	1.50
	MD

	11
	Hybridization
	108
	2.47
	1.51
	MD

	12
	Symmetry and Chirality
	108
	3.23
	1.37
	D

	13
	Chemical Kinetics (first order and second order reactions)
	108
	2.65
	1.64
	D

	14
	Activated complex, intermediate and transition state
	108
	3.03
	1.54
	D

	15
	Equilibrium and second law of thermodynamics
	108
	2.91
	1.61
	D

	16
	Heat and Temperature
	108
	2.45
	1.55
	MD

	17
	Phase changes
	108
	2.85
	1.35
	D

	18
	Colligative Properties
	108
	3.01
	1.35
	D

	19
	Partial molar quantities
	108
	2.90
	1.36
	D

	20
	Real and Ideal Solutions
	108
	2.55
	1.54
	D

	
	Cumulative mean & Standard deviation  
	
	2.73
	1.50
	D


Data source: Field survey 2024
MD means moderately difficult and D means difficult. Mean range of 1-1.49 implies not difficult, 1.50 -2.49 moderately Difficult, 2.50 -3.49 difficult, 3.50 – 5.00 very difficult. From the cumulative of 2.73 which is within the range 2.50 -3.49, it implies the students generally perceived the chemistry concepts difficult to learn.
The analysis explores students' perceptions and attitudes towards chemistry education, including their interest in the subject, perceived importance, and motivations for choosing chemistry as a course of study.
Research Question 2: What are the factors responsible for the students’ perceived conceptual difficulty in the choice of chemistry?
 Table 4: Summary of students’ response on factors responsible for perceived conceptual difficulty in chemistry choice of study
	S/N
	ITEMS
	N
	MEAN
	SD
	DECISION

	1
	Lack of mentoring by senior colleagues
	108
	3.31
	1.48
	A

	2
	Lack of Collaboration and team teaching
	108
	3.51
	1.35
	SA

	3
	Lack of post lecture review by a team of lesson observers
	108
	3.27
	1.37
	A

	4
	Chemistry is complex and the concepts abstract
	108
	3.38
	1.39
	A

	5
	Teaching Techniques not learner centered
	108
	3.06
	1.50
	A

	6
	Lack of understanding of online educational resources to enrich teaching
	108
	3.51
	1.36
	SA

	7
	Difficulty in English, the medium of instruction/communication
	108
	3.31
	1.41
	A

	8
	Lack of numeracy skills
	108
	3.48
	1.28
	A

	9
	Overloaded course content
	108
	3.72
	1.38
	SA

	10
	Confusing Technical Terms
	108
	3.46
	1.29
	A

	11
	Lack of Scientific Reasoning skills 
	108
	3.47
	1.31
	A

	12
	Lack of interest and motivation towards teaching chemistry
	108
	3.34
	1.42
	A

	13
	lack of exposure to scientific language
	108
	3.43
	1.40
	A

	14
	personal interests,
	108
	3.61
	1.30
	SA

	15
	Not integrating ICT in teaching
	108
	3.06
	1.41
	A

	16
	Inadequate exposure of students to problem solving
	108
	3.36
	1.33
	A

	17
	Lack of relating chemistry concepts to real life application
	108
	3.44
	1.33
	A

	18
	Unconducive learning environment
	108
	3.22
	1.37
	A

	19
	Lack of mathematical reasoning skills
	108
	3.37
	1.33
	A

	20
	influence of peers and family members
	108
	3.26
	1.42
	A

	
	Cumulative mean & Standard Deviation
	
	3.38
	1.37
	A


Data source: Field survey 2024
SA means strongly agree and A means agree. Mean range of 1-1.49 implies strongly disagree, 1.50 -2.49 Disagree, 2.50 -3.49 agree and 3.50 – 5.00 strongly agree. From the cumulative mean 3.38 within is within the range 2.50 -3.49 the students equally agreed that the itemized factors were responsible for the perceived difficulty to learning the chemistry concepts. 
This section examines the factors influencing students' decisions to pursue chemistry education as a course of study. Quantitative data from the survey are analyzed to identify the most significant factors influencing students' choices, including lack of mentoring by senior colleagues, lack of Collaboration and team teaching, inadequate exposure of teachers to problem solving, lack of Scientific Reasoning skills, personal interests, career aspirations, influence of peers and family members, and perceptions of chemistry-related professions etc.


Hypothesis 3
Gender has no significant difference on students’ perception of choice of chemistry concepts difficult in secondary schools
Table 3: Summary of t-test score of the male and female Students on their perception of choice of chemistry concepts difficult in secondary schools
	Gender
	N 
	Mean
	Std. Dev
	Df
	t
	P(sig level)
	Decision 

	Male
	48
	2.72
	1.48
	401
	0.04
	0.404
	Not significance

	Female
	60
	2.73
	1.52
	
	
	
	


Data source: Field survey 2024
[t(401) = 0.04; p>0.05].The p > 0.05 implies that the hypothesis, gender has no significant difference on students’ perception of difficult concepts for chemistry choice of study in senior secondary school is not rejected.
Discussion of Findings 
The result in table 1 shows that students' responses indicated that they found the concepts to be challenging. The one-way analysis of variance on students' perceptions of difficult chemistry concepts  revealed a significant difference, F(2,6196) = 13.32; p < 0.05, indicating variations in the students' perceptions. This finding is supported by Longyil & Agbo (2020), Awaah, et al., (2020), Jack et al (2017) and Agogo & Onda (2014). The students’ response could be indicative of pedagogical issues on the part of the teachers (Adum-Gyamfi & Asaki, 2023; Essiam, et al., 2023)) or students related factors (Nkiko, 2021; Montenego & Cascolan, 2020; & Moyo, 2018). On critical analysis of the students’ responses, the students perceived the concept of quantum number and quantum mechanics which were general and introductory physical chemistry difficult to learn. These concepts poses challenge to other students (Nitereka, et al., 2022). 
The students on their part agreed that the 20 items in (Table 2) were factors responsible for their perception of difficult concepts. They equally strongly agreed that four factors stood out: Lack of collaboration and team learning (mean 3.51), Lack of understanding of online educational resources to enrich learning (mean 3.51), Overloaded course content (mean 3.72) and Students weak background in requisite knowledge (mean 3.61). Woldeamanuel, et al., (2015) underscored weak mathematical background as factor affecting students’ conceptual progress in thermodynamics. Though the teachers and students differed on the factors they strongly agreed were responsible for their perception of difficulty they however converged on the factors of overloaded curriculum and lack of collaboration and team work. This result agreed with that of Woldeamanuel, et al., (2014). 
While there is no significant difference existed in the students perception of factors responsible for the perceived concept difficulty (Table 9) F(2,1037) = 2.896; p > 0.05; the students result (table 9), F (2, 6196) = 13.321; p < 0.05 showed otherwise. The result from table 3 shows no difference existed in favour of any gender in the gender perception of concept difficulty among students. The p > 0.05 (Table 3) implies that the hypothesis “Gender has no significant difference on the students’ perception of difficult concepts in the standard for chemistry program” is accepted. The finding agrees with Oladejo, et al., (2023), Nitereka, et al., (2022), Saadon & Abbood (2022) and Otor & Achor (2013) where weak relationship or no relationship was established between gender and concept difficulty. 


Top of Form
Bottom of Form
CHAPTER FIVE 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
Introduction
This chapter presents the conclusions drawn from the study on the influence of secondary school students' choice of chemistry education as a course of study in Ilorin West Local Government. Based on the findings presented in Chapter Four, this section offers insights into the factors shaping students' decisions regarding chemistry education and provides recommendations for educational practice, policy, and future research.
Summary of Findings
The findings of the study reveal a variety of factors influencing secondary school students' choice of chemistry education as a course of study in senior secondary school in Ilorin West Local Government. These factors include personal interests, perceived career opportunities, influence of peers and family members, and perceptions of chemistry-related professions. Additionally, the study identifies sources of influence on students' decision-making, such as parents, teachers, peers, and media.
Conclusions
Based on the analysis of the data, several conclusions can be drawn regarding the influence of secondary school students' choice of chemistry education. Firstly, students' perceived choice of chemistry as misconception of chemical reaction and conceptual areas of students’ misconceptions as organic chemistry; chemical reactions, chemical compounds, the oxidation-reduction concept, electrochemistry, colligate properties hybrid, orbitals’ notation, etc. also personal interests and motivations play a significant role in shaping their decisions regarding chemistry education. Secondly, perceptions of career opportunities and the perceived importance of chemistry in society influence students' choices. Thirdly, social factors, including the influence of parents, teachers, peers, and media, also impact students' decision-making processes.
Limitations of the Study
 The limitations of the study are acknowledged, including potential biases in self-report data, sample representativeness, and the cross-sectional nature of the survey design. Suggestions for addressing these limitations in future research are also discussed.
Recommendations
Drawing from the conclusions of the study, the following recommendations are proposed to promote interest and participation in chemistry education among secondary school students in Ilorin West Local Government:
1. Enhance Career Guidance Programs: Schools should provide comprehensive career guidance programs that expose students to a wide range of career opportunities in the field of chemistry and highlight the relevance of chemistry education in various industries.
2. Promote STEM Enrichment Activities: Educational authorities and community organizations should organize STEM enrichment activities, such as workshops, seminars, and hands-on experiments, to engage students and foster their interest in chemistry education.
3. Teacher Professional Development: Teachers should receive ongoing professional development opportunities to enhance their pedagogical skills and subject knowledge in chemistry, enabling them to deliver engaging and effective chemistry education.
4. Parental Engagement: Parents should be actively involved in their children's education and career planning process, providing support, encouragement, and guidance regarding the importance of chemistry education and its potential career pathways.
5. Curriculum Enhancement: Curriculum developers should revise and update the chemistry curriculum to make it more relevant, engaging, and aligned with students' interests and career aspirations.
6. Promote Diversity and Inclusion: Efforts should be made to promote diversity and inclusion in chemistry education by addressing gender stereotypes and creating a supportive and inclusive learning environment for all students.
Suggestions for Future Research
To further advance our understanding of the factors influencing students' choice of chemistry education, future research could explore longitudinal studies tracking students' educational and career trajectories over time. Additionally, qualitative research methods, such as interviews and focus groups, could provide deeper insights into students' decision-making processes and experiences with chemistry education.
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APPENDIX I
KWARA STATE COLLEGE OF EDUCATION, SCHOOL SCIENCES, DEPARTMENT OF CHEMISTRY
QUESTIONNAIRE ON
INFLUENCE OF SECONDARY SCHOOL STUDENTS CHOICE OF CHEMISTRY EDUCATION AS A COURSE OF STUDY IN ILORIN WEST LOCAL GOVERNEMNT AREA OF KWARA STATE
.
Dear Respondents,
	This questionnaire is designed to obtain relevant information on the “influence of secondary school students choice of chemistry education as a course of study in Ilorin West Local Government Area Of Kwara State”
	 Please you are solicited to kindly respond to the items in this questionnaire objectively. The information you provided would be treated with utmost confidentiality and it is purely the purpose of the research.
Thanks for your anticipated co-operation.
Alabi Roheemat Arinola
Chemistry/ISC




APPENDIX II
STUDENTS QUESTIONNAIRE 
Note: Your participation in this survey is voluntary, and your responses will remain confidential. Please select the option that best represents your opinion for each statement.
1. Demographic Information
a)    Age________________________________________________________________
b)   Gender:_____________________________________________________________
c)  Class:_______________________________________________________________
Type of School:_____________________________________ Public
Sources of Influence
a) Which of the following sources have influenced your decision to pursue chemistry education? (Select all that apply)
· Parents
· Teachers
· Peers
· Media (e.g., TV, internet)
· Other (please specify): _____________
b)  How influential have these sources been in shaping your decision? (Open-ended)


SECTION B
INSTRUCTION: Please, read each of the following statement and provide your answer by ticking (√) the column that suit Influence of Secondary School Students' Choice of Chemistry Education.  Using Likert scale of Strongly Agree, (SA), Agreed (A), Strongly Disagree (SD), Disagreed (SD)
	S/N
	ITEMS
	SA
	A
	SD
	D

	
	Students interest towards Chemistry
	
	
	
	

	1
	I find chemistry interesting.
	
	
	
	

	2
	I believe chemistry is important for my future.
	
	
	
	

	3
	I enjoy learning about chemistry
	
	
	
	

	4
	I find chemistry very difficult
	
	
	
	

	5
	I enjoy learning about chemical reactions and experiments.
	
	
	
	

	6
	I enjoy learning about chemistry
	
	
	
	

	7
	chemical reaction is the most part that 
	
	
	
	

	8
	Understanding the concepts in Chemistry is important to me.
	
	
	
	

	9
	I feel motivated to study Chemistry.
	
	
	
	

	10
	Chemistry experiments and practical work interest me.
	
	
	
	

	
	Perception and attitudes of students towards chemistry: I perceives the following and influence me most
	
	
	
	

	1
	Dual nature of matter
	
	
	
	

	2
	Nature of Ionic Crystals
	
	
	
	

	3
	Dipole Moment and Bond Character
	
	
	
	

	4
	Redox Reaction (balancing of redox reaction/predicting
	
	
	
	

	5
	products at electrode
	
	
	
	

	6
	Polarization and Quantum mechanics
	
	
	
	

	7
	Stoichiometry and the mole concept
	
	
	
	

	8
	Isomerism
	
	
	
	

	9
	Carbonyl Compounds (Reaction mechanisms in organic chemistry), qualitative organic analysis or Functional group detection
	
	
	
	

	10
	IUPAC nomenclature of organic compounds
	
	
	
	

	11
	Hybridization
	
	
	
	

	12
	Symmetry and Chirality
	
	
	
	

	13
	Chemical Kinetics (first order and second order reactions)
	
	
	
	

	14
	Activated complex, intermediate and transition state
	
	
	
	

	15
	Equilibrium and second law of thermodynamics
	
	
	
	

	16
	Heat and Temperature
	
	
	
	

	17
	Phase changes
	
	
	
	

	18
	Colligative Properties
	
	
	
	

	19
	Partial molar quantities
	
	
	
	

	20
	Real and Ideal Solutions
	
	
	
	

	
	Factors Influencing Your Choice of Chemistry Education
	
	
	
	

	1
	Lack of mentoring by senior colleagues
	
	
	
	

	2
	Lack of Collaboration and team teaching
	
	
	
	

	3
	Lack of post lecture review by a team of lesson observers
	
	
	
	

	4
	Chemistry is complex and the concepts abstract
	
	
	
	

	5
	Teaching Techniques not learner centered
	
	
	
	

	6
	Lack of understanding of online educational resources to enrich teaching
	
	
	
	

	7
	Difficulty in English, the medium of instruction/communication
	
	
	
	

	8
	Lack of numeracy skills
	
	
	
	

	9
	Overloaded course content
	
	
	
	

	10
	Confusing Technical Terms
	
	
	
	

	11
	Lack of Scientific Reasoning skills 
	
	
	
	

	12
	Lack of interest and motivation towards teaching chemistry
	
	
	
	

	13
	lack of exposure to scientific language
	
	
	
	

	14
	personal interests,
	
	
	
	

	15
	Not integrating ICT in teaching
	
	
	
	

	16
	Inadequate exposure of students to problem solving
	
	
	
	

	17
	Lack of relating chemistry concepts to real life application
	
	
	
	

	18
	Unconducive learning environment
	
	
	
	

	19
	Lack of mathematical reasoning skills
	
	
	
	

	20
	influence of peers and family members
	
	
	
	



