AN INVESTIGATION OF THE SCHOOL FACTORS CONTRIBUTING TO POOR TEACHING AND LEARNING OF CHEMISTRY IN SECONDARY SCHOOL

ABSTRACT

This study was carried out on the school factors contributing to poor teaching and learning of chemistry in secondary schools using some selected secondary schools in Arewa Dandi local government Area of Kebbi State as a case study. The survey design was adopted and the simple random sampling techniques were employed in this study. The population size consist of chemistry students and teachers of the selected secondary schools in Arewa Dandi local government Area of Kebbi State. In determining the sample size, the researcher purposefully selected 200 respondents and 150 were validated. Self-constructed and validated questionnaire was used for data collection. The collected and validated questionnaires were analyzed using frequency tables. While the hypotheses were tested using Pearson correlation statistical tool, SPSS v23. The result of the findings reveals that the availability of educational facilities affects the effective teaching/learning of chemistry in secondary schools. The study also revealed that teacher’s level of professionalism affects the effective teaching/learning of chemistry in secondary schools. And class size affects the effective teaching/learning of chemistry in secondary schools. Therefore, it is recommended that when chemistry teachers are faced with unfamiliar content areas, inability to meaningfully interpret the performance objectives, inability to organize activities for pupils and inability to organize activities for pupils and inability to organize activities for pupils and inability identifying sources of teaching aids, they should do a lot of reading to become familiar with the content areas or seek the assistance of more experienced teachers.
CHAPTER ONE

INTRODUCTION

1.1 Background of the Study

The physical world is a collection of "mysteries" to the layman. However, these mysteries are being resolved via science teaching. Specifically, science is defined as an organized body of knowledge acquired through observation and experimentation. According to Ugochiwu (2009), science is largely used to explain, predict, and control the physical environment. Therefore, science as a discipline (especially the foundations) is essential for human progress if he is to grasp his environment and exploit its underlying principles. Thus, Ugochiwu (2009) concludes that science education is crucial on a global scale.

In the debate over science education, chemistry, which is the branch of natural science that deals with the composition and structure of substances and the changes that occur as a result of changes in the structure of their molecules, has been identified as a crucial science subject due to its importance in the scientific and technological development of any nation. According to Dosmond (2005), chemistry was promoted to a key subject in the Nigerian educational system alongside natural sciences and other science-related courses as a result of the importance of chemistry education to the individual and national development. Consequently, "it is noteworthy that the dismal state of chemistry education in secondary schools has been a cause of worry for everyone concerned with the scientific and technological development of our country" (Inyang 2006).

Furthermore, chemistry teaching should be outcome-focused and student-centered. This is only possible if students develop an interest in teaching and instructors successfully impart knowledge to students via the use of appropriate teaching strategies and resources, keeping in mind that the brain is not a passive receiver of information (Robertson 2002). Nonetheless, Nigeria is assimilating chemistry. Certain school variables and settings influence the sluggishness of chemistry absorption, and the fundamental purpose of this research is to provide cures.

Moreover, school variables have been shown to impact learning outcomes to some extent. This is because a school's educational resources and facilities are available to impact teaching and learning. Rhene (2014) lists school variables as educational infrastructures, facilities, staff, learning space, involved learners, class size, school size, teacher professionalism in their field, school management system, teacher personal attitude, and laboratory inadequacies. To ensure that secondary school teaching and learning is as successful as possible, Chinek (2015) argued that children are motivated to study in an optimal learning environment. As a result, the character of the aforementioned school variables has a substantial effect on student learning and achievement in general.

As a consequence of the above, this research is being undertaken in the Arewa Dandi local government district of Kebbi State to examine school variables and students' academic performance in chemistry.
1.2 Statement of the Problem

Teaching chemistry is supposed to be outcome-focused and based on the individual learner. It was considered that this could only be done if students had a desire to study and if instructors spread themselves advantageously, employing correct teaching strategies and resources in teaching the students, keeping in mind the fact that the brain is not a passive consumer of knowledge (Robertson 2002). However, chemistry knowledge has been hampered, particularly in Nigeria, by the negative attitude of both professors and students of chemistry. This negative attitude has been made worse by environmental variables such as the size of the class and the location of the school. On the basis of the aforementioned information, the purpose of the current research is to determine the school-related variables that contribute to subpar chemistry teaching and learning in secondary schools.
1.3 Objective of the Study

The overall aim of this study is to critically investigate the school factors contributing to poor teaching and learning of chemistry in secondary school. Hence, the study will be channeled to the following specific objectives;

Determine whether a significant positive relationship exist between availability of educational facilities, and effective teaching/learning of chemistry in secondary schools.

Determine whether a significant positive relationship exist between teacher’s level of professionalism, and effective teaching/learning of chemistry in secondary schools.

Determine whether a significant positive relationship exist between class size, and effective teaching/learning of chemistry in secondary schools.

1.4 Research Question

The study will be guided by the following questions;

Does the availability of educational facilities affect the effective teaching/learning of chemistry in secondary schools?

Does teacher’s level of professionalism affect the effective teaching/learning of chemistry in secondary schools?

Does class size affect the effective teaching/learning of chemistry in secondary schools?

1.5 Research Hypotheses

The following statements will be validated in the course of this study;

H01: There is no significant positive relationship between availability of educational facilities, and effective teaching/learning of chemistry in secondary schools.

H02: There is no significant positive relationship between teacher’s level of professionalism, and effective teaching/learning of chemistry in secondary schools.

H03: There is no significant positive relationship exist between class size, and effective teaching/learning of chemistry in secondary schools.

1.6 Significance of the Study

The study expounds the causal relationship among the students and the teachers’ variable under investigation and achievement of students in chemistry. The outcome of the study assist all stakeholders in the teaching of chemistry particularly at the senior secondary school level, to fashion out appropriate strategies that would enhance teaching and learning of the subjects.

Hence, the consideration of school variable and student academic achievement are important criteria in development and implementation of both curricula in instructional performance.

1.7 Scope of the Study

This study is structured to generally investigate the school factors contributing to poor teaching and learning of chemistry in secondary school. However, the study will further determine whether a significant positive relationship exist between availability of educational facilities, and effective teaching/learning of chemistry in secondary schools, determine whether a significant positive relationship exist between teacher’s level of professionalism, and effective teaching/learning of chemistry in secondary schools, and determine whether a significant positive relationship exist between class size, and effective teaching/learning of chemistry in secondary schools.

This study will be delimited to some selected secondary schools in Arewa Dandi local government Area of Kebbi State.

1.8. Limitations of the Study

In the course of carrying out this study, the researcher experienced some constraints, which included time constraints, financial constraints, language barriers, and the attitude of the respondents.

In addition, there was the element of researcher bias. Here, the researcher possessed some biases that may have been reflected in the way the data was collected, the type of people interviewed or sampled, and how the data gathered was interpreted thereafter. The potential for all this to influence the findings and conclusions could not be downplayed.

More so, the findings of this study are limited to the sample population in the study area, hence they may not be suitable for use in comparison to other schools, local governments, states, and other countries in the world.

1.9 Definition of Terms

Class Size

This is the number of students in a given classroom, especially either the number of students being taught by individual teachers in a classroom or the average number of students being taught by teachers in school.

School Location

A school location is referred to the community or geographical environment in which a school is located. it may be a village, rural area, small town, city or even a territory.

Learning

Learning is a relative permanent change on behavior resulting from experience. It is a step-by-step process in which an individual experiences permanent, lasting charges in knowledge, behavours, or ways of processing the would.

Academic Performance

Academic performance is defined as a raw information obtained by teachers from examination and test to use as means of accessing the level of students response to teacher’s variables. It is a raw score obtain from school recorded by teachers from various forms of achievement test he administer to a student.

1.10 Organisations of the Study

The study is categorized into five chapters. The first chapter presents the background of the study, statement of the problem, objective of the study, research questions and hypothesis, the significance of the study, scope/limitations of the study, and definition of terms. The chapter two covers the  review of literature with emphasis on conceptual framework, theoretical framework, and empirical review. Likewise, the chapter three which is the research methodology, specifically covers the research design, population of the study,  sample size determination,  sample size, abnd selection technique and procedure, research instrument and administration, method of data collection, method of data analysis, validity and reliability of the study, and ethical consideration. The second to last chapter being the chapter four presents the data presentation and analysis, while the last chapter(chapter five) contains the summary, conclusion and recommendation.

CHAPTER TWO

REVIEW OF LITERATURE

INTRODUCTION

Our focus in this chapter is to critically examine relevant literature that would assist in explaining the research problem and furthermore recognize the efforts of scholars who had previously contributed immensely to similar research. The chapter intends to deepen the understanding of the study and close the perceived gaps.

Precisely, the chapter will be considered in three sub-headings:

Conceptual Framework

Theoretical Framework 

2.1 CONCEPTUAL FRAMEWORK

Nature Of Chemistry

Emphasis in chemistry teaching, as it is practiced, has often focused on facts, vocabulary, definitions, algorithms, and basic skills, rather than on higher-order thinking through practical work or inquiry within authentic investigations. Chemistry learning too often occurs by rote learning of factual knowledge (Gabel, 1998). Teaching has often focused more on transmission of information than on knowledge construction in small groups.  Most activities found in laboratory manuals require students to operate with lower-order thinking skills rather than with higher-order thinking skills. Students are often not allowed enough time for “deep processing” of information during their practical work, due to time constrains. Also, students often do not want to think for themselves—they just want to know the right answer (Lawson, 2002). There is often a lack of necessary inquiry skills, i.e. science process skills and students also often lack interest in studying chemistry. 

Research-based approaches takes into account chemistry teachers’ needs regarding chemistry teaching and ICT use needed to create a “rich” learning environment that can support secondary-level chemistry students’ meaningful learning and higher-order thinking. The effectiveness of ICT tools depends much on teachers’ understanding of how to use them.  Teachers often fail to adapt an ICT innovation because it is not easily integrated within school-level activities in chemistry.

To promote scientific understanding of chemistry (meaningful chemistry learning) requires an increased focus on secondary-level students’ higher-order thinking skills (HOTS) that is, applying, analyzing, evaluating, and creating or synthesizing. All students need to employ higher-order thinking skills to acquire scientific literacy for better lifelong learning. This includes understanding scientific content, the scientific enterprise, and having the ability to apply methods of science to construct or to evaluate explanations of natural phenomena, every student must become more aware of their own thinking processes, learning strategies, and methods. Cultivating High Order Thinking Skills in chemistry can help students understand basic principles of chemistry that they also encounter in everyday life, and to make personal, social, and economic decisions.

The main goals of chemistry education are to engage students in scientific knowledge of chemistry, the nature of chemistry, and how to do chemistry–that is, scientific inquiry in chemistry (Hodson, 1992). The nature of chemical knowledge, how knowledge growth occurs in chemistry, and how this knowledge is structured and explained, i.e. chemical epistemology, are as a central part of chemistry education. Students can learn some features of science from their own experiences, when they engage in inquiry-based activities. Students can obtain greater understanding of scientific concepts, appreciation of “how we know” what we know in science,  understanding of the nature of science, development of skills necessary to become independent inquirers about the natural world, and disposition to use the skills, abilities, and attitudes associated with science (NRC, 1996).

Chemistry has various unique features (Scerri & McIntyre, 1997), but also shares many features with other sciences. Philosophy of chemistry describes the nature of chemistry—for example, how different classification schemes help explain qualitative aspects of matter, how different class concepts, for example, acid, salt, and element, are used as a means of representation, how some concepts play very specific roles in chemistry explanations, such as chemical composition, molecular structure, and bonding, and how electrons in particular orbitals are employed in “level specific” explanations. Chemists use scientific thought processes in theory generation, experiment design, hypothesis testing, data interpretation, and scientific discovery. Creative thinking is clearly a central cognitive process in chemistry. In particular, scientific inquiry is central to the growth of chemical knowledge, having the following special features common to all sciences. Scientific knowledge and understanding guide scientific investigations in chemistry. Different scientific questions suggest different kinds of investigations in chemistry. Scientific explanations emphasize evidence, have logically consistent arguments, and use scientific principles, models, and theories. Science advances through skepticism. Scientists recognize and analyze alternative explanations and predictions. 

Meaningful Learning In Chemistry

Meaningful learning takes place when students not only remember, but also make sense of and are able to apply, what they have learned. The ability to apply knowledge to a novel situation (transfer of learning) is affected by the degree to which students learn chemistry through understanding. Building understanding in chemistry requires students to move among three domains of thought (macroscopic, microscopic, and symbolic,) in chemistry. “Making sense” involves activation of mental models as well as Higher-Order Thinking Skills (HOTS). Thus, higher-order thinking processes are ways that students construct meaning. According to Minzes et al, (2000), meaningful learning occurs when students seek to relate new concepts and propositions to relevant existing concepts and propositions in their cognitive structure. Thus, meaningful learning is knowledge construction, in which students seek to “make sense” of their experiences.

Meaningful learning can occur when students not only remember, but also make sense of and are able to apply what they have learned. Student-centered learning environments are needed that encourage and inspire secondary-level students to strengthen and establish a broad range of conceptual, procedural, and meta-cognitive knowledge, and also a broader range of cognitive processes (i.e. HOTS) at school. More thinking-centered learning is particularly needed to promote students’ understanding in chemistry. When a chemistry student can become an active thinker, learning will become more motivating and will result in improved chemistry understanding. Acquisition of new thinking skills, however, is often a slow and gradual process. Students need meaningful learning environments that stimulate their Higher-Order Thinking Skills (HOTS) to improve their understanding, for example, of chemical reactions— the heart of chemistry.

Authentic chemical education, which conforms closely to the actual practice of science, is realized through an approach to meaningful learning. Inquiry based learning can engage students in active thinking, and increases their responsibility for learning, as well as their motivation.

Through computer-assisted investigations, students can emulate chemists (i.e. “step into the shoes of the chemists”) practicing scientific methods by posing scientific questions, planning and designing investigations and procedures, constructing apparatus, conducting experiments, interpreting data, drawing conclusions, and communicating their findings. Inquiry-based learning environments also encourage students to take an active role in their own learning. Thus, students can develop their own habits of life-long learning. In particular, the emphasis is on engaging students in higher-order thinking regarding the ideas of chemical reactions through tasks that can “anchor” students’ to meaningful learning. 

Meaningful learning occurs gradually over time. It is an active, constructive, and cumulative process, learning in a technology rich environment is meaningful if learning is active (manipulative), constructive and reflective, intentional (goal-directed), authentic (complex and contextual), and cooperative (collaborative and conversational). Learning is meaningful, better understood, and more likely to transfer to new situations when it occurs by engaging real-life, complex problems (Jonassen, 1999).

Ausubel (1968) distinguished meaningful learning from rote learning (also called surface learning). Students who do not possess a meaningful learning orientation memorize facts. The major limitations of rote learning are poor retention and retrieval of new ideas, potential interference in subsequent learning of related concepts, and inability to use the new knowledge to solve novel problems. Success in meaningful learning depends on three factors: meaningful learning set, relevant concepts to anchor the new ideas, and inherent meaningfulness of the new concepts. If one or more of these requirements are not met, then rote learning ensues.

Student knowledge-construction for meaningful learning is a challenging process; it requires a mental effort or activity during different student-centered activities. In particular, prior knowledge is central in knowledge-construction processes. Students build their scientific understanding in chemistry upon what they already know and believe. Students formulate new scientific knowledge by modifying and refining their current concepts in chemistry and adding new concepts to old ones. Students also interpret data, based on their expectations and experiences. For example, students who are lacking a theoretical framework in chemistry will not know where to look, or how to look, to make observations appropriate to the task, or how to interpret what they see in practical work. “They ‘see’ often what they are expected to see” (Hodson, 1998).

Understanding Of Chemical Reactions.

Meaningful learning emphasizes both what students know (knowledge in chemistry) and how they think about knowledge by using their cognitive processes. Considerable higher-order thinking in chemistry is needed to build a deep understanding of the ideas of chemical reactions. Conceptual understanding of them can occur when the students connect necessary concepts, their skills, experience, and motivation.  Different theories, laws, and models are employed in the case of chemical reactions. To build a conceptual understanding of ideas of chemical reactions is a challenging process: students must integrate all the interactive, energetic, and dynamic aspects of chemical reactions (Justi, 2002). In kinetics, students must understand, for example, how fast chemical reactions occur and why they happen. To understand how chemical reactions happen, students need to know about bonding in molecules, how molecules interact, what determines whether an interaction is favourable or not and what the outcome will be. In thermodynamics or in stoichiometry, they need to understand, for example, to what extent, how much, and how far a particular chemical reaction occurs.

According to Johnstone (1991), students have difficulty with explanations that include microscopic level phenomena that contain concepts, theories, and principles needed to explain what is observed at the macroscopic level. Students do not spontaneously visualize chemical events as dynamic interactions (Nakhleh, 1992). Compounds, for example, are viewed as simply formed by sticking fragments together, rather than by breaking and reforming bonds. Krajcik (1991) found that some students visualize a chemical equation as a mathematical puzzle, rather than as a symbolic representation of a dynamic and interactive process. According to Nakhleh (1992), many chemistry topics are learned by rote if students do not understand the kinetic behaviour of particles. The difficulty in understanding chemical reactions can supposedly be traced to students’ lack of understanding of fundamental concepts: “substance,” “element,” and “atom”. Students need various experiences to practice their higher-order thinking skills, concerning ideas of chemical reactions, for a better understanding. 

Motivation For Chemistry Learning. 

Student motivation affects meaningful chemistry learning. In particular, motivation is positively related to higher-order thinking. Student motivation can either be intrinsic or external. Various factors affect students’ intrinsic motivation to engage in a learning task, including their interests, needs, goals, and beliefs about their own worth, abilities, competencies—i.e. control of learning beliefs, and expectations of success—positive and negative feelings about the learning environment and its activities;  i.e. student self-efficacy. If students trust their own ability to carry out a task, they can use higher order thinking skills. Furthermore, success builds up motivation. Marzano (2001) points out that, students’ motivation can be seen as a function of at least three factors: (a) perception of importance (e.g. the student feels it is important to study ideas of chemical reactions), (b) perceptions of efficacy (e.g. the student has the necessary ability, power, or resource to learn it), and (c) one’s emotional response to the knowledge component (e.g. the student has a positive emotional response to it). Any task can become intrinsically motivating if it meets the following conditions (Hodson, 1998): (a) it provides an appropriate level of challenge, and is a challenging, meaningful, and authentic activity for students, (b) students provide opportunities for informative feedback and advice, (c) the activity is free from other distractions and constraints, (d) students act under their own volition, and (e) orientation in assessment moves away from competition and comparison towards personal assessment. 

A student’s external motivation can be affected by the responses of others (e.g. chemistry teacher and students), and by rewards, incentives, penalties, and punishment (Hodson, 1998). Student motivation for chemistry learning is incorporated in the design of a “rich” learning environment through computer-assisted inquiry, using as pedagogical models cooperative learning and a learning cycle. By using authentic project like investigations, student motivation is presumably supported. According to Järvelä (1999), interaction based on cognitive apprenticeship in a complex technology-based learning environment affects the students’ situational motivational and emotional interpretations.  Often lack interest in studying chemistry, often, secondary level students believes that chemistry is too abstract. However, chemistry can be interesting and exciting for students, if students’ interest is positively correlating with memory, attention, understanding, deep cognitive commitment, and thinking.

Problems Of Teaching Chemistry In Secondary Schools

Lack of Qualified Teacher

The academic and professional qualification of a teacher plays a major role in the performance of students. One of the problems of teaching chemistry in Nigeria is inadequate qualified teachers academically and professionally. A teacher who is qualified academically have a good knowledge of chemistry than a less qualified teacher , in other words, a teacher who is not qualified to teach chemistry in terms of qualification will produce students that are poor in chemistry performance. In the same vein, a professionally qualified teacher is a teacher that possesses the basic skills and abilities of the teaching profession through the right body. The National Policy on Education (FRN 2013) states that the qualification for entry into the teaching profession shall be the NCE (Nigeria Certificate in Education), and from the study of Omayuli and Omayuli (2009), most science (Chemistry) teachers are not trained professionally and this serves as a major problem of teaching chemistry.

Teaching Experience

This is the skills and methodology of teaching a chemistry teacher adopts, for a teacher with few years of experience, the performance of their students are better than those with little or no experience Unoroh & Oni (2006).
Teachers’ Content Knowledge

According to Borich, (2017), subject matter knowledge is the teacher’s understanding of the central concepts, tools of inquiry, and structures of the discipline(s) he or she teaches and creates learning experiences for learners to assure mastery of the content. The quality of education depends on the quality of teachers. The study conducted by Zack, Vacha,and Staub(2017), showed that the teachers’ participation in outreach program, science in action helped them gain confidence in being able to teach science with their understanding of the scientific method and science content. Research also showed that subject matter knowledge of the teachers’ influences effective teaching and it is an important predictor of student learning.

Teacher’s Workload

Workload refers to the amount of work that has to be done by a particular person or organization. As per the study conducted by Gwambombo(2013) on the effect of teachers' workload on students' academic performance in community secondary school in Tanzania revealed that there is a relationship between teachers’ workload and students’ academic performance. This finding corroborated the finding by Ayeni, & Amanekwe(2018) that teachers’ heavy workload hindered students’ academic performance. Similarly, Ndioho OF, Chukwu(2016), pointed out that teacher’s workloads affect students’ performance. According to Wakoli(2016), the increases in the number of students in the class result in the increased teacher’s workload. The teaching of overcrowded classes leads to excessive marking of student’s work. In addition, Shafie S, Kadir AS, Asimiran(2014),  study on workload of technical secondary school teachers in Malaysia reported that when the teachers have to teach class with more students, the teachers are unable to develop materials for teaching and as a result lack innovation in teaching and learning.

Teachers Salary / Lack of Motivation

Teachers remunerations is not encouraging in Nigeria, this discourage the teachers and it is being transferred to the learners, because when teachers are not motivated they will not be encouraged to teach. Teachers should be given special salary; this will serve as incentive to intending teachers.

Teachers Attitudes.

Teachers attitudes plays a great role in the effective teaching of chemistry to students. Some teaching of chemistry to students. Some teachers impede the implementation of the chemistry curriculum by their attitudes in the following ways:

• Skipping unfamiliar content areas 

• Inability to meaningfully interpret performance objectives 

• Inability to recognize activities for children 

• Skipping activities where material are not readily 

• Inability to identify sources of instructional material. 

• Rushing the pupils to finish the scheme of work

All these in most cases, as a result of non-chalant and lack of dedication of the teacher to his/her job.

Time Allocated for Teaching Chemistry

Adequacy of time allocated for teaching refers to the total amount of time available for teaching and learning of chemistry lessons in the schools. The study conducted by Edomwonyi-Otu L, Avaa(2011), with 65 students and 10 chemistry teachers to investigate the challenge of effective teaching of chemistry in Nigeria found that time constraint is one of the major factors responsible for the students’ poor performance in chemistry. Similarly, the finding from the study conducted by Ejidike IP, Oyelana(2015),on factors influencing effective teaching of chemistry in South Africa showed that the lack of adequate practical periods for chemistry affects the effective teaching of chemistry lessons.
Poor Methods of Instruction.

The subject chemistry appears abstract to many students. To make it real and close to the students, the methods used in teaching it matters. The teaching and learning of chemistry should be activity- based so that students will be actively involved. By this, the subject becomes real to majority of teachers teaching chemistry are not current with the many methods of teaching chemistry. The majority of teachers who have been employed in the past decades have been doing the same thing the same way all along. They have no knowledge of the current ideas and innovations that have taken place in the educational field in the recent past. There are many active learning strategies that can be used in the chemistry classroom. They include, discussion, game playing, project demonstration, discovery, brainstorming, problem solving method and process based approach. These develop in students critical thinking skills, creativity, open mindedness, intellectual honesty e.t.c. another factor that lead poor method of instruction is the employement of non professional qualified teachers that is teacher who teaches chemistry but has no teaching qualification. Such teachers may not be knowledgeable in teaching methods suitable to learn chemistry effectively not to talk of being abreast with the use of instructional material to teach chemistry.
Non- availability of Resources for Teaching Chemistry

Schools do not have adequate textbooks, models, chemicals and reagent to carry out experiment. Where there are few resources, they are not usually in good condition, those available are not enough for students, absence of all these will affect the teaching and learning of chemistry. If materials are made available, effective teaching and learning of chemistry will take place Aguisiobo (1998).

Laboratory In-adequacy

One of the activities in chemistry is experimentation. It provides a forum for practicing the theoretical knowledge gained and for demonstrating the psychomotor skills of teachers and learners. It is believed that learners can achieve more if given the opportunity to practicalise what they have been taught in the classroom. Farounbi (1998) argued that students tend to understand and recall what they hear as a result of using laboratories in the teaching and learning of science in general and chemistry in particular. Experimentation in chemistry is however dependent on the availability of science equipment (Ugwu, 2008). Many authors have reported the issue of inadequate science equipment in educational institution. (Ogunmade, 2006 Ugwu 2008) Nwagbe, 2008 Bajah, 1982, Osobonye,2002). It has been reported that non availability of science equipment and non-exposure to practical serve as barrier to effective science teaching (Adeyemi,1990, Rami,2002 and Adeyegbe 2005) reported that laboratory inadequacies affect the performance of students in chemistry. The issue of inadequate funding of education sector is also a contributing factor to the inadequacy of science equipment in educational institutions. Over the years, financial allocation to the education sector thus making it impossible to procure adequate equipment for teaching and learning.

Practical classes

These don’t take place regularly, having regular practical classes will assist to translate /interpret chemical knowledge to the understanding of scientific facts, laws and theories (Oginni, Awobodu,Alaka and Saibu 2013). Practical classes are important because it helps to unravel the misconceptions students have about chemistry as being abstract. Exposing chemistry students to practical regularly helps to “develop conceptual understanding through engagement in hands-on activity” Roychouldhury & Roth (1996).

Large Classes

Classes in Nigerian secondary schools are too large, and this makes assimilation of chemistry lessons difficult due to overcrowded classrooms.

Students’ Attitudes towards Chemistry

According to Ghazali(2008), attitude is the way students behave and think. Attitudes do not remain static but it can be changed through the learning process such as by using appropriate materials and teaching techniques. Teachers suggested that attitudes toward science can affect students’ feelings and attitudes towards science. Students who were found to have positive attitudes in their science class were said to be influenced by their teachers’ positive attitudes in science(Koch, 2005). This is proven by the study of Endurance J, Tamunosis(2020) whose finding revealed that the students’ positive attitude was influenced by the teachers’ interest in teaching science. On the other hand, the students’ negative attitude towards the subjects affects the teachers’ effectiveness in teaching. The study by Khaombi(2016) on factors affecting performance in chemistry in public secondary schools in Kenya showed that students have a negative attitude towards chemistry although they are interested in careers that demand the knowledge of chemistry. The study also revealed that students’ attitude towards the subject affected their performance in the subject. Students who have negative attitudes towards chemistry perform poorly than those with positive attitude(Hassan AA, Ali HI, Salum AA, Kassim, 2015).
Factors Influencing Effective Teaching of Chemistry

A greater deal of work has been done in an effort to identify problem that are inherent in the teaching of chemistry in secondary schools. These factors influence the effective teaching of chemistry which in turn plays a vital role in the lives of the students as it affects their performance. These include: physical classroom and laboratory: instructional arrangement and school management (Johnson 2011). The physical classroom and laboratory indicated the presence of good ventilation, availability of good chalkboard, preparatory room, enough chairs and tables, charts and clean environment. The other factors include the presence of instructional materials in the laboratory such as apparatus and chemicals (Owoeye and Yara 2011). The dissemination of information with to students through bulletin boards, posters, and charts, if well organized and accessible to students will enhance assimilation and performance in their academics. Finally, the school management or organization is another vital factor that may be considered before anticipating a good result. The school management’s responsibility now includes positioning of the school laboratory, school library, provision of essential services like water supply, light, food, vendors, counselor services and first aid services (Owoeye and Yara 2011).

Effective Chemistry Laboratory

A lot of concern has been show about the inadequacy of science laboratory in South Africa. Laboratory has been given a central and distinct role in science education, and science educationalists have suggested that rich benefits in learning accumulate from using laboratory activities. The science laboratory is a setting in which students can work supportively in small groups to investigate scientific occurrences (Aina 2012). To achieve the desired objective of effective teaching of chemistry in secondary schools, operational chemistry laboratory equipments has to be provided but it is dish-eating to note that most of our schools do not have functional laboratories. Sam (2009) observed that infrastructure is often stressed as a result of the insufficient or incomplete laboratory equipments in most of the public primary and secondary schools both in the urban and the rural areas. With inadequate laboratory infrastructures, the students will be taken into the existing dilapidated existing one if any. Effective science teaching is the gateway to attainment of scientific and technological greatness and this can be achieved via integrating theory with practical work (Abuseji 2007). Laboratory program is an integral part of chemistry teaching as it is used when (Owoeye and Yara 2011; Nwoye 2012):

It is needed as a means of obtaining and learning scientific information, �

Stimulates learners’ interests as they are made to personally engage in useful scientific activities and experimentation,

It is needed as means of verifying scientific principle, law or a theory that is already known to the students, � 

It can be easily engaged with text books and other learning materials, 

Knowledge obtained through laboratory work promotes long term memory.

Abdulahi (1982) in Harry (2011) said that even though laboratory activities breed interest in student’s attitude to science education, it does not warranty realization of the goal of science teaching and learning, rather the combination of all the teaching and learning methods should be used due to the variation in the students. Practical work allows students to have experience that are consistent with the goals of science literacy and have been used in many natural science disciplines to teach students of many age spans in different cultural and classroom contexts (Hofstein and Mamlok-Naaman 2007). Thus, laboratory experience shoulders distinctive importance for assisting students/ learners to think through chemical concepts and enlightenments (Bond-Robinson 2005) Emphasis has been placed on examination to the neglect of practical knowledge gained in the laboratory as observes by Okafor (1998). The author pointed that effective laboratory facilities are not provided for the teachers. Onaofo (1993) had observed that equipment, material and chemical are not stocked specifically for the teaching of chemistry and the outcome of such a situation is that most chemistry teachers handle the subject negligently and superficially. The student activities are completely neglected and practical classes are held not according to schedule but according to how convenient it is for the teachers. Adefunke (2008) and Owoeye and Yara (2011) observed that an important ingredient for the effective science teaching is an appropriate items; laboratory equipment and materials. Rai (1985) viewed that a standard laboratory should make provisions for:

Preparatory room with the following facilities, like storage shelves for chemicals; storage shelves for tools used for servicing maintenance; trolleys for moving equipment and chemicals about. � 

Central storage room; where dangerous chemicals are kept. � 

Resource room where students carry out their project work.

Staff office for laboratory assistants and technicians � 

Fume cupboard for preparation of poisonous gases

In-service Training for Chemistry Teachers

This is a program or training which enriches the skills of the full time worker needed to carry out their normal duties with a view of becoming more efficient on the job. In-service training is program that intended to provide updating, improvement, conversion and support to teaching professionals along their careers; the training actions can be drawn by schools, according to the needs of their teachers or, simply, result from the individual initiative of the teacher (Pereira et al. 2013). Teacher can be referred to as a catalyst that brings about changes in the behavior of the students/ learners. He/ She play a central role in the actualization of educational goals and the survival of the educational system (Okecha 2008). A continuous teacher training is the keystone of improvement and transformation in schools, for personal growth and professional development (Abuseji 2007; Okoro 2011). In-service training can be in the form of on-the-job training, workshops, post qualification courses, forma1 or informal, structured or unstructured (Mohammed 2006). In-service on the job education create conducive environment for further learning which expose the workers to new development and ideas in their area of study. It could also be refreshing courses which make the professional not to lose grips with their skills, attitude or knowledge. In some cases, the reward for such training is usually leads to a new rank or the acquisition of better and higher status; hence, absent of this training affect the teachers in delivery of their duties effectively. The importance of in-service training and professional development of teacher has been given serious thought and effort. Okoro (2011) conducted a study on teacher education, school effectveness, improvement and also stressed that teachers require professional knowledge and professional teaching skills, as well as a broad base of general knowledge in order to carry out instructional processes effectively . He further suggests that teachers should be both academically and professionally trained. Higher academic qualification and professional training improve teacher effectiveness on the job. It is a source of enthusiasm and devotion to teaching and helps them understand students better than untrained teachers. Dori and Barnea (2007) viewed that training for the teachers should be conducted in a comfortable and relaxed environment that is conducive to change. The theory and rationale behind the novelty and its detailed description should be unambiguous; and training should incorporate supervision and assistance from the teachers who have grasped the new teaching method and solved problems associated with its implementation for a teacher’s training to be effective and influential.

Students, Teachers and Government Attitude towards the Study of Chemistry

The study on students’ attitude towards science has been a fundamental feature of the work of the science education research community in the past 30-40 years (Osborne et al. 2010). Teaching and learning is an encounter which demands voluntary contribution from all party involved to achieve the desired result in school system. Attitudes, like academic achievement, are significant aftermaths of science education in high schools as research has confirmed that attitudes are linked with academic achievement and that attitudes predict behaviors (Cheung 2009). Dori and Barnea (2007) opined that teachers’ attitudes toward science are a critical stimulus on their instruction and have a direct correlation to the instructional methods they adopt. To bring about conceptual change, it is equally important to promote students’ awareness of the limitations of the instructional methods/ models, as it is to provide the learners with accurate information (Jaakkola et al. 2011). Adesoji (2008) have investigated the effect of teacher-directed and self-directed problem-solving strategies on students’ attitude toward chemistry and came to conclusion that if students were allowed to develop higher cognitive processes through problem solving strategies, either as teacher directed or self-directed, their attitudes toward chemistry might change positively. According to various theories, the key to success in any human endeavor is the desire of that person (human motivation); motivation may be rooted in the basic need to minimize physical pain and maximize pleasure, or it may include specific needs. This means that success or failure depends to a great extent on the interest or attitude of the learners involved in learning models (Pyatt and Sims 2012). The attitude of children in their school work is deeply affected by the degree of encouragement their parents give them and by their own level of emotional stability. The students often muddle their parent’s attitude, where this happens, there is the tendency for them to exhibit positive or negative of encouragement by way of information or demonstration given or exhibited to them from the onset. It, therefore, becomes imperative to estimate students/ learners’ attitudes towards the instructional medium and instructional approach used for conceptual change to occur, and these approach should: be developmentally appropriate for students of all ages and ability levels; facilitate conceptual change, cognitive conflict and promote access for all students (Jaakkola et al. 2011; Pyatt and Sims 2012). Cheung (2009) reported that the correlation between high school students’ achievement in chemistry and their attitudes toward chemistry ranged from 0.24 to 0.41. Helen (2010), in her report reveals that poor results in science subjects by girls may be attributed to gender polarization and perception towards the subjects. “Girls are expected to be passive and subjective, and more interested in people than ideas”. Francis and Greer (2006) concluded that boys showed a more positive attitude to learning chemistry than girls, but his research examined one particular year group while Barnes in Sydney used three items to measure student interest in chemistry by exploring sex differences in enrolment intentions expressed by 449 year 10 students from five high schools and concluded that males found chemistry more interesting than females (Cheung 2009). Subsequently, the promotion of favourable attitudes towards science, scientists and learning science, as a component of science education, is a progressive matter of concern. Nevertheless, the concept of learners’ attitude towards science has become vague, and often poorly enunciated (Osborne and Dillon 2010). Students’ attitude toward science education could be aroused through interest and motivation which gears towards the selection of the school courses and leads to the student careers (Aschbacher et al. 2010; Harry 2011). Thus, the attitude of students toward science and science education could be either positive or negative depending on the relative situation of the following: - (i) Age and previous experiences, (ii). Sex differences, (iii). Student’s motivations, (iv) Lack of text book, (v) Textbook contents, (vi) Ability and aptitude of student, (vii) Teaching and learning method, (viii). Classroom activities (ix) Laboratory activities, (x) Academic Achievement, (xi) Home or family environment, (xii) Social class of parents, (xiii) The culture and philosophy of the student (Harry 2011). Furthermore, on the part of government, cutting backs in funding and unfulfilled promise are the problems, where government promise some allowances for the science teachers and raise their moral surprisingly the promises are not fufilled. (Nzekwe 2013). So lack of encourage to teachers by the government also contributes to ineffective teaching of chemistry. Adefunke (2008) stated that “most laudable educational programs in the nations (especially in the developing countries) are usually wonderfully planned but they usually crumble at the execution stage because of inadequate funding”. A group of educators have argued that education, being a fundamental human right, must be funded by the government since there are sufficient resources to fund at least basic education for all children. According to this group, the hindrance to the realization of education for all children is corruption, misplaced priorities, inequality and poor policy choices (Okoro 2011). Abdullah (2009) blamed government for mass failure in chemistry and other science subjects due to the following reasons: little resources are made available without implementing effective government policies and servicing of education; inadequate trained staff for monitoring and evaluation of schools; collapsed infrastructure, lack of instructional materials; hostility of the environment, inadequate laboratary trained and experienced personnel, inadequate professional teachers’ development and funding of the schools are inadequate.

The Learning Environment and the Community Based Resources

It is almost impossible for a single school to have all the necessary facilities for science teaching, then it will be important for the science teacher to look into the environment for community based resourced. The term ‘learning environment’ is often related with the psychological or emotional conditions of the classroom as well as the social and cultural influences that are present (Afari et al. 2013). The science and technology learning environments included the classrooms, laboratories, library, workshops, toilets, and sporting fields can promote pupils’ skills and knowledge through rich and various characteristics (Doppelt 2006; Adefunke 2008). The science teaching community denotes the contemporary science environments which should promote ‘‘hands-on’’, inquiry-based experiences and investigations that stimulate conceptual change (Pyatt and Sims 2012). And Hands-on can be assumed to physicality and real conceptual change, that can upsurge engagement and motivation via kinesthetic manipulation of physical equipment and materials (Akpan and Strayer 2010; Pyatt and Sims 2012). Learning environment does not only include the physical resources for learning, such as class arrangements, computers or laboratory experiment kits, also re-counts the teaching methods, learning styles and evaluation methods which in-turn facilitates learning environments research at all levels of education (Doppelt 2006; Helding and Fraser 2013). Learning environment assessments have been used in educational productivity research and in the evaluation of educational innovations (Chionh and Fraser 2009). Learning environment research do involve investigations into associations between students’ cognitive and affective learning outcomes; perceptions of psychosocial characteristics of the classroom environments; evaluations of anthropometry activities; as a source of process criteria in curriculum or program evaluation (Wolf and Fraser 2008; Chionh and Fraser 2009); the possibilities of adequate support for students on a surface-feature level or on a deep-structure level and informed on the cognitive demands of establishing a coherent mental model (Harr et al. 2014). Ikoya and Onoyase (2008) and Adewuyi and Okemakinde (2012) expressed that one of the purposes of education is to give the students the ability to appreciate good things and live in beautiful surrounding which give rise to pure thoughts and clean deeds. Jegede (2003) reported that failure in chemistry among the students could result in part from the nature and psychological classroom environment. It could well be that in chemistry classroom, interaction among teacher and their students are not conducive for desired performance. The feature of chemistry classroom in the college of education, schools, higher institutions where chemistry teaching subject is taught may not be conducive for learning. Ikeoji et al. (2002) summarize the following as ways to make more effective use of community based resources: 

Motivation of the teacher’s resourcefulness. The teacher should be motivated to look inward to see alternative uses of community resources in the day to day instruction. � 

An initiative for cordial-social community relationship. The community hosting every school should be made to accept their roles in conducive environment where the learning can take place. 

Retraining and workshop for science teachers. There is need for science teacher (chemistry) to be re-trained for effectiveness.

Improving Chemistry Teacher Education for Effectiveness in Nigerian Secondary Schools

proving Chemistry Teacher Education for Effectiveness in Nigerian Secondary Schools In order to improve teaching and learning of chemistry in Nigerian Secondary schools, the following are to be considered: 

1. Training of teachers should be a priority: All institutions that awards certificate of teaching should ensure that only students that have a good knowledge of the subject should be certified, this is to reduce the number of unprofessional and academically less qualified chemistry teachers. 

2. Improvement in the quality of Teaching: When teachers are in training, much attention should be given to how the teachers in training will develop and understand the methods, concepts and nature of chemistry, this will enable them teach the students appropriately. 

3. Introduction of ICT in the Curriculum: In order to improve Chemistry teacher education, the supervising body in charge of teacher education in Nigeria should introduce information and communication technology into the NCE curriculum, such that the teachers in training will be exposed to different types of applications, packages and instructional tools for teaching and learning, this will enhance their productivity, hence improve students’ performance in chemistry. 

4. Teacher’s pay should be reviewed: As a way of encouraging teachers, particularly chemistry teachers, incentives should be given to them, apart from salary, teaching profession should be elevated in such a way that not anybody can get into the profession without proper assessment.

2.2 THEORETICAL FRAMEWORK

A theoretical framework includes concepts and, accompanied by their definitions and reference to pertinent scholarly literature, existing theories used for a particular study. This demonstrates an understanding of theories and concepts that are relevant to the topic of a research paper and that relate to the broader areas of knowledge being considered (Labaree, 2009). Research conducted around the use of technology in banking has employed the application of several research models and theories to explain factors that lead to adoption of technology.  The framework theory supporting the study are presented below;

The basis of this research can be traced and related to Bertalanffy's (1968) theory, known as System Theory. A system is a collection of parts that work independently or collaboratively to achieve desired results or outcomes based on needs (Ovwigbo, 1991, cited in Musa, I.D. (2015).This implies that a collection of people, resources, concepts and procedures are intended to perform some identifiable function or to achieve a goal.

Furthermore, the system is made up of inputs, transformation processes, and outputs; meanwhile, these are surrounded by an environment. The environment of the system is made up of several elements that are outside the system. In essence, they are not input-output processes, but have an influence on the goals and thus the operation of the system. Figure 1 explains the details.
Fig. 1: System and its Environment
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Source: Adopted Ovwigbo (1991) cited in Musa (2014).

System is often analyzed in terms of its efficiency and effectiveness. System effectiveness refers to the extent to which goals are achieved in the school environment as they relate to students' academic performance. Therefore, effectiveness is considered to measure the degree of goal attainment of the schools when compared to students' performance. The system theory considers a school as a social system in which students' advancement depends on the system‘s ability to maintain the relative consistency of its processes and the relationships within and outside the systems. The ability to maintain the relative consistency of its processes and the relationships within and outside the system. The process involves a model of an energetic input-output system with energetic returns. That is to say that the outputs reactivate the system. This is illustrated in figure 2.
Figure 2: Input Output System
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Source: Adopted Ovwigbo (1991) cited in Musa (2014).
Figure 2 shows that the inputs into the system are processed within the system and the outputs are obtained. Some of the outputs are sent to the environment, i.e., in the school, while others find their way back to constitute further inputs.
2.3 EMPIRICAL REVIEW

Ngawang Chogyel 1 and Norbu Wangdi(2021), investigated the factors influencing the teaching of chemistry in class nine and ten in the schools under Chhukha District, Bhutan. Adopting convergent mixed method design, the study employed structured questionnaire to collect quantitative data and semi-structured interview and classroom observation to collect qualitative data. The sample comprised of 10 Chemistry teachers and 500 students from class nine and ten from three middle secondary schools and two higher secondary schools. Quantitative data were analyzed using descriptive statistics in the form of tables, mean and standard deviation whereas the qualitative data were analyzed based on content analysis technique. The findings of the study highlighted that the lack of laboratory resources, limited time allocated for chemistry theory and practical classes, and teachers’ heavy workload impacted teaching of chemistry negatively while the teacher’s sound knowledge on the chemistry subject impacted the teaching of chemistry positively.

The study conducted by Zack, Vacha,and Staub(2017), showed that the teachers’ participation in outreach program, science in action helped them gain confidence in being able to teach science with their understanding of the scientific method and science content. Research also showed that subject matter knowledge of the teachers’ influences effective teaching and it is an important predictor of student learning

OLANREWAJU, Yetunde and Beatrice(2018), empirically examined the problems of teaching chemistry in Nigeria secondary schools: implication for chemistry teacher education in Nigeria. The major aim of the study was to examined the problems of teaching chemistry in Nigerian secondary schools; the training of chemistry teachers and how these problems affect students performance in chemistry. The outcome of the study revealed that teaching experience, academic qualification, professional qualifications, non-availability of resources, and teacher salary are the factors affecting the teaching of chemistry.

Tolessa, and Muhammed S. Anbesaw(2016), carried out a study on the factors affecting implementation of practical activities in science education in some selected secondary and preparatory schools of afar Region, North East Ethiopia. The study aimed at assessing factors affecting implementation of practical activities in science education in some selected secondary and preparatory schools of Afar Region. The result of the study showed that Of the total 404 respondents from all schools, 68.81% responded as teachers do not use practical activities in teaching science and (78.71%) of them respond as they do less than 5% of the practical activities on their text books. Absence of separate and well equipped laboratory for each science, absence of efforts made by science teacher to use local material for practice of basic activities and less attention of local government and school administrative to existing problem results in less student motivation to practical activity which have influence on student’s preference to science education in the study area. Therefore, attention should be given by all concerned bodies and stakeholders to solve the problem and encourage students to science practical activities to join science classes of future science and technology graduate.

Falilat Tinuola(2017), assessed some factors that militate against the effective teaching and learning of chemistry. Among these factors are poor methods of instruction, teacher’s attitude, laboratory inadequacy and poor science background. It was therefore necessary that teacher’s be encouraged to go for workshop training in their area of specialization so that they can have ideas of current innovations that have taken place in the educational field. It was recommended that teachers teaching chemistry in the secondary schools should be qualified/professional teachers who are specialized in chemistry education.

Ikechukwu Peter Ejidike1 and Akeem Adewale Oyelana(2015), investigated the factors that influence effective teaching of chemistry in the secondary schools in Buffalo City Metropolitan Municipality, Eastern Cape Province of South Africa. The relationship between the students and teachers responses to these factors was critically examined. The instrument used for data collection is a structured questionnaire developed from the literature review. It contained 30 items, where 15 items were for the students and the other 15 items were for the teachers. The instrument used the 4-point Likert format of strongly agree, agree, strongly disagree, disagree and were administered to one hundred and twenty individuals comprising both students and teachers. The data was collected and analyzed using chi-square statistical tool. The result showed that there is no significance relationship in the responses of students and teachers to some of the factors considered. However, some suggestions were offered on how the management of the schools, government and students involved could be improved on the factors highlighted to make the teaching and learning of chemistry more effective and interesting.
CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

In this chapter, we described the research procedure for this study. A research methodology is a research process adopted or employed to systematically and scientifically present the results of a study to the research audience viz. a vis, the study beneficiaries.

3.1 Research Design

Research designs are perceived to be an overall strategy adopted by the researcher whereby different components of the study are integrated in a logical manner to effectively address a research problem. In this study, the researcher employed the survey research design. This is due to the nature of the study whereby the opinion and views of people are sampled. According to Singleton & Straits, (2009), Survey research can use quantitative research strategies (e.g., using questionnaires with numerically rated items), qualitative research strategies (e.g., using open-ended questions), or both strategies (i.e. mixed methods). As it is often used to describe and explore human behaviour, surveys are therefore frequently used in social and psychological research.
3.2 Population of the Study

According to Udoyen (2019), a study population is a group of elements or individuals, as the case may be, who share similar characteristics. These similar features can include location, gender, age, sex or specific interest. The emphasis on study population is that it constitutes individuals or elements that are homogeneous in description. 

This study was carried out to examine the school factors contributing to poor teaching and learning of chemistry in secondary schools using some selected secondary schools in Arewa Dandi local government Area of Kebbi State as a case study. Hence, the population of this study consist of chemistry students and teachers of the selected senior secondary schools in Arewa Dandi local government Area of Kebbi State.
3.3 Sample Size Determination

A study sample is simply a systematic selected part of a population that infers its result on the population. In essence, it is that part of a whole that represents the whole and its members share characteristics in like similitude (Udoyen, 2019). In this study, the researcher adopted the convenient sampling method to determine the sample size. 
3.4 Sample Size Selection Technique And Procedure

According to Nwana (2005), sampling techniques are procedures adopted to systematically select the chosen sample in a specified away under controls. This research work adopted the convenience sampling technique in selecting the respondents from the total population.   
In this study, the researcher adopted the convenient sampling method to determine the sample size. Out of the entire chemistry students and teachers of the sekected senior secondary schools in Arewa Dandi local government Area of Kebbi State, the researcher conveniently selected 200 respondents as sample size for this study. According to Torty (2021), a sample of convenience is the terminology used to describe a sample in which elements have been selected from the target population on the basis of their accessibility or convenience to the researcher.
3.5 Research Instrument and Administration

The research instrument used in this study is the questionnaire. A survey containing series of questions were administered to the enrolled participants. The questionnaire was divided into two sections, the first section enquired about the responses demographic or personal data while the second sections were in line with the study objectives, aimed at providing answers to the research questions. 
Participants were required to respond by placing a tick at the appropriate column. The questionnaire was personally administered by the researcher.
3.6 Method of Data Collection

Two methods of data collection which are primary source and secondary source were used to collect data. The primary sources was the use of questionnaires, while the secondary sources include textbooks, internet, journals, published and unpublished articles and government publications.
3.7 Method of Data Analysis

The responses were analyzed using the frequency tables, which provided answers to the research questions. While the hypotheses will be tested using Pearson Correlation statistical tool, SPSS v23.

3.8 Validity of the Study

Validity referred here is the degree or extent to which an instrument actually measures what is intended to measure. An instrument is valid to the extent that is tailored to achieve the research objectives. The researcher constructed the questionnaire for the study and submitted to the project supervisor who used his intellectual knowledge to critically, analytically and logically examine the instruments relevance of the contents and statements and then made the instrument valid for the study.
3.9 Reliability of the Study

The reliability of the research instrument was determined. The Pearson Correlation Coefficient was used to determine the reliability of the instrument. A co-efficient value of 0.68 indicated that the research instrument was relatively reliable. According to (Taber, 2017) the range of a reasonable reliability is between 0.67 and 0.87.
3.10 Ethical Consideration

The study was approved by the Project Committee of the Department.  Informed consent was obtained from all study participants before they were enrolled in the study. Permission was sought from the relevant authorities to carry out the study. Date to visit the place of study for questionnaire distribution was put in place in advance.

CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

INTRODUCTION

This chapter presents the analysis of data derived through the questionnaire and key informant interview administered on the respondents in the study area. The analysis and interpretation were derived from the findings of the study. The data analysis depicts the simple frequency and percentage of the respondents as well as interpretation of the information gathered. A total of two hundred (200) questionnaires were administered to respondents of which one hundred and fifty (150) were returned and all were validated. For this study a total of  150 was validated for the analysis.

4.2
DATA PRESENTATION

The table below shows the summary of the survey. A sample of 200 was calculated for this study. A total of 150 responses were received and validated. For this study a total of 150 was used for the analysis.

Table 4.1: Distribution of Questionnaire

	Questionnaire 
	Frequency
	Percentage 

	Sample size
	200
	100

	Received  
	150
	75

	Validated
	150
	75


Source: Field Survey, 2022

4.1
DATA PRESENTATION

Table 4.2: Demographic data of respondents

	Demographic information
	Frequency
	percent

	Gender
Male
	
	

	
	78
	52%

	Female
	72
	48%

	Age
	
	

	9-12
	39
	26%

	13-16
	68
	46%

	17-19
	03
	2%

	20-30
	12
	8%

	31+
	28
	19%

	Position
	
	

	Student 
	125
	86%

	Teacher
	25
	14%


Source: Field Survey, 2022

4.3
 ANSWERING RESEARCH QUESTIONS

Question 1: Does the availability of educational facilities affect the effective teaching/learning of chemistry in secondary schools? 
Table 4.3:  Respondent on question 1
	Options
	Frequency
	Percentages

	Yes
	71
	47

	No
	29
	19

	Undecided
	50
	34

	Total
	150
	100


 Source: Field Survey, 2021

From table 4.3 above, 47% of the respondents said yes, 19% of the respondents said no, while the remaining 34% of the respondents were undecided.

Question 2: Does teacher’s level of professionalism affect the effective teaching/learning of chemistry in secondary schools?
Table 4.4:  Respondent on question 2
	Options
	Frequency
	Percentages

	Yes
	66
	44

	No
	36
	24

	Undecided
	48
	32

	Total
	150
	100


 Source: Field Survey, 2021

From table 4.4 above, 44% of the respondents said yes, 24% of the respondents said not, while the remaining 32% of the respondents were undecided.

Question 3: Does class size affect the effective teaching/learning of chemistry in secondary schools?
Table 4.5:  Respondent on question 3
	Options
	Frequency
	Percentages

	Yes
	68
	45

	No
	34
	23

	Undecided
	48
	32

	Total
	150
	100


 Source: Field Survey, 2021

From table 4.5 above, 45% of the respondents said yes, 23% of the respondents said no, while the remaining 32% of the respondents were undecided.

TEST OF HYPOTHESES

H01: There is no significant positive relationship between availability of educational facilities, and effective teaching/learning of chemistry in secondary schools.

H02: There is no significant positive relationship between teacher’s level of professionalism, and effective teaching/learning of chemistry in secondary schools.

H03: There is no significant positive relationship exist between class size, and effective teaching/learning of chemistry in secondary schools.

Level of significance: 0.05

Decision Rule: 

In taking decision for “r”, the following riles shall be observed;

If the value of “r” tabulated is greater than “r” calculated, accept the alternative hypothesis (H1) and reject the null hypothesis (H0).

If the “r” calculated is greater than the “r” tabulated, accept the null hypothesis (H0) while the alternative hypothesis is rejected

Hypotheses One

There is no significant positive relationship between availability of educational facilities, and effective teaching/learning of chemistry in secondary schools.
Table 4.6: Pearson Correlation Table showing the relationship between availability of educational facilities(AEF), and effective teaching/learning of chemistry in secondary schools(ETLC)
	
	AEF
	ETLC

	AEF
	Pearson Correlation
	1
	.821**

	
	Sig. (2-tailed)
	
	.000

	
	N
	150
	150

	ETLC
	Pearson Correlation
	.821**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N 
	150
	150


Source: Survey data, 2021 

**. Correlation is significant at the 0.05 level (2-tailed)

The Pearson Correlation result in Table 4.6. contains the degree of association between AEF and ETLC. From the result, the Pearson correlation coefficient, r, value of 0.821 was positive and statistically significant at (p< 0.000). This indicates that there is a significant relationship between availability of educational facilities(AEF), and effective teaching/learning of chemistry in secondary schools(ETLC).
Thus,  AEF and ETLC are correlated positively. 

Hypotheses Two

There is no significant positive relationship between teacher’s level of professionalism, and effective teaching/learning of chemistry in secondary schools.
Table 4.7: Pearson Correlation Table showing the relationship between  teacher’s level of professionalism(TLP), and effective teaching/learning of chemistry in secondary schools(ETLC)
	
	TLP
	ETLC 

	TLP
	Pearson Correlation
	1
	.766**

	
	Sig. (2-tailed)
	
	.000

	
	N
	150
	150

	ETLC 
	Pearson Correlation
	.766**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N 
	150
	150


Source: Survey data, 2021 

**. Correlation is significant at the 0.05 level (2-tailed)

The Pearson Correlation result in Table 4.7. contains the degree of association between TP and ETLC. From the result, the Pearson correlation coefficient, r, value of 0.766 was positive and statistically significant at (p< 0.000). This indicates that there is a significant relationship between teacher’s level of professionalism(TLP), and effective teaching/learning of chemistry in secondary schools(ETLC).
Thus, TLP and ETLC are correlated positively. 

Hypotheses Three

There is no significant positive relationship exist between class size, and effective teaching/learning of chemistry in secondary schools.
Table 4.8: Pearson Correlation Table showing the relationship between  class size(CS), and effective teaching/learning of chemistry in secondary schools(ETLC).
	
	CS
	ETLC

	CS
	Pearson Correlation
	1
	.877**

	
	Sig. (2-tailed)
	
	.000

	
	N
	150
	150

	ETLC
	Pearson Correlation
	.877**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N 
	150
	150


Source: Survey data, 2021 

**. Correlation is significant at the 0.05 level (2-tailed)

The Pearson Correlation result in Table 4.8. contains the degree of association between CS and ETLC. From the result, the Pearson correlation coefficient, r, value of 0.877 was positive and statistically significant at (p< 0.000). This indicates that there is a significant relationship between class size(CS), and effective teaching/learning of chemistry in secondary schools(ETLC).
Thus, CS and ETLC are correlated positively. 

CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS:

5.1 Introduction

This chapter summarizes the findings on the school factors contributing to poor teaching and learning of chemistry in secondary schools using some selected secondary schools in Arewa Dandi local government Area of Kebbi State as a case study. The chapter consists of summary of the study, conclusions, and recommendations. 
5.2 Summary of the Study

In this study, our focus was on the school factors contributing to poor teaching and learning of chemistry in secondary schools using some selected secondary schools in Arewa Dandi local government Area of Kebbi State as a case study. The study is was specifically set to determine whether a significant positive relationship exist between availability of educational facilities, and effective teaching/learning of chemistry in secondary schools, determine whether a significant positive relationship exist between teacher’s level of professionalism, and effective teaching/learning of chemistry in secondary schools, and determine whether a significant positive relationship exist between class size, and effective teaching/learning of chemistry in secondary schools.
The study adopted the survey research design and randomly enrolled participants in the study. A total of 150  responses were validated from the enrolled participants where all respondent are chemistry students and teachers of the selected secondary schools in Arewa Dandi local government Area of Kebbi State as a case study.
5.3 Conclusions

Based on the findings of this study, the researcher made the following conclusion.
The availability of educational facilities affects the effective teaching/learning of chemistry in secondary schools.

Teacher’s level of professionalism affects the effective teaching/learning of chemistry in secondary schools. 
Class size affects the effective teaching/learning of chemistry in secondary schools.
5.4 Recommendation
Based on the responses obtained, the researcher proffers the following recommendations:

Teachers should be encouraged to go for workshop training in their area of specialization so that they can have knowledge of current ideas and innovations that have taken place in the educational field. Especially in their area of specialization. 

Teachers teaching chemistry in the secondary schools should be qualified/professional teachers who specialize in chemistry education.
When chemistry teachers are faced with unfamiliar content areas, inability to meaningfully interpret the performance objectives, inability to organize activities for pupils and inability to organize activities for pupils and inability to organize activities for pupils and inability identifying sources of teaching aids, they should do a lot of reading to become familiar with the content areas or seek the assistance of more experienced teachers. 
When chemistry teachers are faced with the problem of non-availability of materials/equipment for practical purposes, they should improvise.
To avoid rushing students to finish the chemistry science of work, teachers should be dedicated to their work and by so doing they can plan their lessons thoroughly and start on time.
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APPENDIXE

QUESTIONNAIRE

PLEASE TICK [√] YOUR MOST PREFERRED CHOICE(S) ON A QUESTION.

SECTION A

PERSONAL INFORMATION

Gender

Male

[    ]

Female

[    ]

Age

9-12

[    ]

13-16

[    ]

17-19

[    ]

20-30

[    ]

31+

[    ]

Position

Student 
[    ]

Teacher
[    ]

SECTION B

Please tick [√] your most preferred choice and avoid ticking twice on a question.
Question 1: Does the availability of educational facilities affect the effective teaching/learning of chemistry in secondary schools?
	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 2: Does teacher’s level of professionalism affect the effective teaching/learning of chemistry in secondary schools?

	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 3: Does class size affect the effective teaching/learning of chemistry in secondary schools?

	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Inputs





Transformation Process





Outputs








