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Abstract

The purpose of this study is to examine the availability and utilization of laboratory resources and achievement of students in Senior Secondary School Chemistry. Participants were 120 SS  III students and five Chemistry teachers in the selected Secondary Schools in Ijebu Ode Local Government Area of Ogun State. Participants completed the availability and utilization of laboratory inventory-type questionnaires. Correlation research design was adopted for the study. The data were analyzed on the basis of the two hypotheses, using Pearson Product Moment Correlation. Result shows that there is significant relationship between the utilization of laboratory resources and students’ achievement in Chemistry. The result obtained revealed that most Secondary Schools do not have adequate resources for chemistry instruction and the few available resources are not properly utilized for chemistry instructions in schools. This has a strong influence on their academic achievement in the subject. The researcher therefore concluded that when chemistry teachers made used of laboratory resources adequately and  presenting his teaching in a less abstract manner,  the achievement of students in the subject will improved exponentially and this will increase the number of students that will apply to science related courses in higher institutions. Thereby leading  to the attainment of scientific and technological advancement of the state and the Nation at large. Based on this, it was strongly recommended  that Student should be encouraged to fully involve in the practical class activities so that the teaching and learning of chemistry will real and effective not only for passing an examinations but for the acquisition of skills that will be needed in future. Government and other stakeholders in education should aso assist in ensuring that adequate facilities for teaching and learning of Chemistry in our Senior Secondary Schools are provided and that Chemistry teachers should always make requisition for the materials needed and ensure proper utilization of the materials for Chemistry teaching.

CHAPTER ONE

INTRODUCTION

1.1
Background to the study

Chemistry is the study that deals with the composition, properties and the use of matter. It probes into the principles governing the changes that matter undergoes: (Advanced Level Chemistry by John Murray). Chemistry is an incredibly fascinating field of study, because it is so fundamental to our world. Chemistry plays a role in everyone’s lives and touches almost every aspect of our existence in some way. Chemistry is essential for meeting our basic needs of food, clothing, shelter, health, energy, clean air, water and soil. Chemical technologies enrich the quality of life in numerous ways by providing new solutions to problems in health and materials and energy usage. Chemistry as one of the major sciences is concerned with the composition, structure and properties of matter, as well as the changes it undergo during chemical reactions. Chemistry is the science of matter and the changes it undergoes under different conditions of temperature and pressure. 

The enviable position of which Science Education system of most countries of the world, including Nigeria is perhaps justifiable. The reason is that science can exert a dominant, if not decisive influence on the life of individuals as well as on the developmental effort of a nation. (Emoron, 1958) the universal recognition of the above submission is responsible for the prime position that has been accorded since and in particular, Chemistry worldwide. If chemistry is so important to the life of individuals and the nation, then the input into teaching and learning of chemistry to enhance greater performance by the students should be of great concern but in the real sense reverse is the case. The Government policy that admission into the universities should be 60% of sciences and applied sciences and 40% arts and social sciences are often times not accomplished because there are not enough students opting for science related courses. Despite the importance of chemistry to mankind and the efforts of researchers to improve its teaching and learning, the achievement of students in the subject remain low in Nigeria. Among the factors that have been identified as responsible for the observed trend and relevant to this study are laboratory inadequacies. (Okegbile, 1996, Raimi, 1998; Bajah, 1999 and Adeyegbe, 2005)

The National Policy on Education (NPE, 2004) devoted section 11 of the policy on educational services which according to the document is meant to “facilitate the implementation of education policy…and make learning experiences more meaningful for the students”. The policy goes on to specify measures in achieving the above objectives through the establishment of teachers resource centers, educational resource centers, science and  mathematics centers and workshops. More so, modern Science curricula stress students’  involvement in Science activity and teachers’ use of pedagogy that moves away from teacher-dominated to student-centered. Empirical studies within and outside Nigeria have established that students achieve greater learning both in cognitive and psychomotor domain when resources are used for instructional purposes, (Ifeakor, 2006). This conforms to a Chinese proverb that says; what I hear, I forget. What I do, I understand. Students cannot ‘do’, when the facilities of ‘doing’ are not provided. Instructions given in form of practical work improve the learners’ level of understanding. Not only would the resources make Chemistry to be activity-oriented, it would also make the student centered and self reliant. The indispensability of the resources to the teaching of Chemistry cannot be over emphasized. Science laboratory is an important component in the learning of science subjects but it depends upon the degree to which it is efficiently used, only the availability of Science laboratory is not a guarantee of students’ performance until both the students and teachers actually use science laboratory facilities efficiently (Lewin, 2000). The proper use of laboratory and demonstration of experiments are the indicators of student performance. Science laboratories are important only when they are used in the school setting. If Science laboratories are provided to schools, there are three possibilities that they remain unused, used inefficiently and used efficiently.  Furthermore, Science laboratories are provided to schools with  deficient quality and less quantity of equipments, apparatus, materials, and chemicals owing to limited funds. However, Science laboratories may contribute to higher level of academic achievement if used effectively and properly with national commitment. Hofstein  and Mamlok-Naaman (2007) described the concept of the use of science laboratory in these words: “Over the years, many have argued that science cannot be meaningful to students without worthwhile practical experiences in the school laboratory”. Unfortunately, the terms ‘school laboratory or lab and practical’ have been used, too often without precise definition, to embrace a wide array of activities. Typically, the terms have meant experiences in school settings where students interact with materials to observe and understand the natural world. Some laboratory activities have been designed and conducted to engage students individually, while others have sought to engage students in small groups and in large-group demonstration settings. Teacher guidance and instructions have ranged from highly structured and teacher centered to open inquiry. The terms have sometimes been used to include investigations or projects that are pursued for several weeks, sometimes outside the school, while on other occasions they have referred to experiences lasting 20 minutes or less. Sometimes laboratory activities have incorporated a high level of instrumentation, and at other times the use of any instrumentation has been meticulously avoided. 

According to Raimi (2002) and Adeyegbe (2005),  laboratory adequacy was reported to affect the performance of students in Chemistry. Likewise, about the use of laboratory, Farounbi (1998) argued that students tend to understand and recall what they see more than what they hear. Students see when they actually use laboratories in the teaching and learning of science. Similarly, Adesoji and Olatunbosun (2008) found that laboratory adequacy was also found to enhanced achievement through attendance at Chemistry workshop.

Science laboratory is a very important resource input for teaching science and is an important predictor of academic achievement. Throwing more light on school facilities and moral guiding provision, Fabunmi (1997) asserted that school facilities when provided will aid teaching learning programme and consequently improve academic achievement of students while the models guiding their provision to schools could take any form as rational bureaucratic and or political model. Whichever model is adopted, according to him, there is always a common feature of differing allocation of facilities to schools. In his words, Ojoawo (1990), however, noted that certain schools are favoured.

The teaching and learning of chemistry demand lots of time, and a lot of hard work in the area of practical and experimentation. Hence, there is need to carried out an investigation on the availability and utilization of  laboratory resources in Senior Secondary School in Ogun State in order to determine their effects on students achievement  in Senior Secondary School Chemistry. 

1.2
Statement of Problem

In many of our secondary schools today, students perceive chemistry subject as a difficult subject because it involves imagination of objects, this was why chemistry teachers have been urged to be more practical in their approach to the teaching of chemistry.

In developing countries like Nigeria, the importance of chemistry can not be over emphasized and its teaching is therefore a sine qua non to scientific and technological advancement.

The practical approach to the teaching of chemistry requires facilities, materials and equipment.

The assessment will attempt to study the availability of these facilities and its utilization.

1.3
Purpose of the Study

This research sought to find out to what extent laboratory resources are available and used in Senior Secondary Schools and how this has affected the achievement of students in Chemistry. However, for the aim of this study to be achieved the following purpose were set up:

To determine the availability and utilization of laboratory resources for teaching of Chemistry in Senior Secondary Schools;

To assess the achievement of students based on the availability and the usage of laboratory resources.

1.4
Research Questions

What is the availability and utilization of laboratory resources for teaching of Chemistry in Senior Secondary Schools?

What is the achievement of students based on the availability and the usage of laboratory resources?

1.5
Research Hypotheses

The following null hypotheses were formulated and tested at 0.05 level of significance
H01: There is no significant relationship between availability of laboratory resources and achievement of students in Chemistry.

H02: There is no significant relationship between the utilization laboratory resources and achievement of students in Chemistry.

1.6
Scope and Delimitation

This study is an assessment of the availability and actual use of laboratory facilities in some selected senior secondary schools in Ijebu-Ode  Local Government Area, Ogun State. The study does not intend to evaluate the effectiveness of the uses in the teaching/learning process.

The performance of the students will not be discussed but the status of the facilities will be investigated.

1.7
Significance of Study

Finding of this study are expected to be useful since science teaching and learning is essential for success of any nation, as there is a direct relationship between achievement in science and technology on one hand and economic growth of any given country on the other. Findings of these study will also benefit the Government in planning and budgeting so as to provide enough funds to support  science subjects in schools, building laboratories, train more science teachers, purchase adequate teaching and learning resources including books, teaching model, laboratory equipment, apparatus and chemicals. Furthermore, findings will hopefully influence further research on how use of laboratories may promote learning of science for development of the nation.

1.8
Definition of Terms

Assessment: In simple term, assessment means examination or testing of laboratory facilities.

Laboratory Facilities: This term means all forms of educational equipment that are used to perform experiments which makes learning more easy or simple.

Laboratory Practice: This involves the manipulation of apparatus in an experimentally determined environment to either find out the true theoretical assumption or to disapprove such assumptions.

Senior Secondary School Certificate Examination: The examination taken at the end of the senior secondary school programme.

Instructional Media: Instructional media is a way or act in which information is being transferred to another through the use of materials or equipment or aids.

Technology: Technology is the application of principles in science to everyday human activities on the science of individual arts.

1.9
Organization of Study

The study is divided into five chapters. Chapter one deals with the study’s introduction and gives a background to the study. Chapter two reviews related and relevant literature. The chapter three gives the research methodology while the chapter four gives the study’s analysis and interpretation of data. The study concludes with chapter five which deals on the summary, conclusion and recommendation.

CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1 Introduction TC "2.0 Introduction." \f C \l "1" 
This chapter presents the review of literature related to availability and use of laboratories in community secondary schools in relation to performance in Nigeria. It presents the concept and rationale for teaching science, concept of community secondary schools, approaches of teaching and learning science, practical work, the role of practical work in teaching and learning of science subjects, practical science in schools and knowledge gaps.

2.2 The Concept and Rationale for Teaching Science TC "2.1 The Concept and Rationale for Teaching Science." \f C \l "1" 
Scientists have defined science in many ways. Science is knowledge about how nature works, revealed by careful, objective observation and measurement. Science is a system of knowledge about the universe through data collection by observation and controlled experiment. As data are collected, theories are advanced and account for what has been observed. Today, the study of science is not only concerned with what we know, or content, but also how we come to know it, or process. Also the study of science is not only to produce scientists, but also to produce scientifically literate citizens who can fit into high technological modern world.

Across the world, science is increasingly being viewed as of life-long subject to all students whether or not they enter science related careers. A more science literate populace is perceived as being better equipped to sustainable economic development and to the social welfare. Science is very important in the development of any country.  Knowing that, UNESCO in 1966, urged all countries in the world including Nigeria to modernize science education so as to accelerate social and economic development in developing countries (UNESCO, 1966).Science is essential for the success of any nation since there is a direct relationship between achievement in science and economic growth of any given country.

There are many factors to consider when attempting to improve students achievement in science. These include the availability of laboratory, scientific equipment and the quality of science teacher.  Science practical in schools is supposed to prepare students to be able to solve different problems in their own society including the use of science knowledge in agriculture and efficient energy use. The country development plans which are highlighted in Nigeria’s Development vision 2025 cannot be achieved if science subjects are ignored in secondary schools. For example one of the stated goals in vision 2025 aims at attaining high quality livelihood for all Nigerian  which will allow people to use science and technology in daily life (URT, 2001).

2.3 The Concept of Community Secondary Schools TC "2.2 The Concept of Community Secondary Schools." \f C \l "1" 
Community Secondary Schools were built jointly by Local Government and the parents in the communities, where the government was responsible for provision of both physical and human resource to these schools. Literature shows that there was no community schools in Nigeria until the year 1984, when two schools were established (Chediel, Sekwao & Kirumba, 2000). In 1999 there were 350 Community Secondary Schools. These secondary schools were not enough to meet the high demand of the large output of students from primary schools resulting from PEDP from 2002 up to 2007. The Government through the Ministry of Education and Vocational Training (MoEVT) then established Secondary Education Development Plan (SEDP) in 2004, with the aim of increasing the enrolment and access of primary school leavers to secondary schools. The government directed each ward to have at least one Community Secondary School. One of the aims of establishing these schools were also to improve science education and out of science graduates.

2.4 Approaches of Teaching and Learning Science TC "2.3 Approaches of Teaching and Learning Science." \f C \l "1" 
Most enjoyable aspects of teaching and learning can occur when a variety of teaching methods are used. Teaching approaches such as cooperative or group learning approach, inquiry, project lecture-demonstration approach and experiments, problem solving approach have been recommended for teaching science subjects. Using inquiry-based instruction allows children to improve their ability to reason and provides experiences that enhance the early stages of cognitive development. Students are encouraged to work in small groups for maximum participatory and cooperative learning (URT, 2010a).

Giving students direct contact with scientific investigations helps to prepare them for life, which is proving to be an increasing complex scientific and technological world. Students are better able to understand the natural world when they work directly with natural phenomena, constructing their knowledge as they go along as opposed to experiencing it only through print materials. Students involved in inquiry-based programs increase their creativity, have better attitudes toward science subjects, and have improved logic development, communication skills and reading readiness. Students who are exposed to inquiry approach to science express a more positive attitude to learning all areas, show increased enjoyment of school, and have increased skill proficiency in many areas, including independent thinking abilities, than those students in the tradition way, based on lecture method and chalk on board.

2.5 Science Practical as a Teaching Mode TC "2.4 Science Practical as a Teaching Mode" \f C \l "1" 
Practical work in science has evolved through a series of stages over recent years. According to Gott & Duggan (2007) there has been a tendency for most practical works to be illustrated in nature, characterized by a teacher demonstrating a concept or law, or by guiding learners to discover concepts or laws themselves. Practical work later involved more open-ended investigations which were still laboratory based tasks. Learners were encouraged to design their own investigations, collect and interpret their data, though it was in more contrived context. 

Practical activities make learning more real than abstract, more enjoyable than boring and above all skills ideas, knowledge and attitudes are easily acquired and readily put into practice. In addition, according to Watson (2000), despite changes in the kind of practical work done over time, in  all studies the aims remains more popular, to encourage accurate observation and careful recording, to make phenomena greatly real; to arouse as well as maintain interest; and promote a logical as well as reasoning method. 

2.6 The Role of Practical Work in Teaching and Learning of Science Subjects TC "2.5 The Role of Practical Work in Teaching and Learning of Science Subjects." \f C \l "1" 
Science is different from other disciplines by its processes which are observations, classification, measurement, prediction, problem identification, collection, analysis and interpretation of data, drawing conclusion and experimentation. Practical work plays an important role in teaching and learning science. Apart from helping students to gain insights into scientific knowledge, it also helps them to acquire a number of scientific skills, namely cognitive and manipulative, and not to mention motivational factors it creates in the student. The attainment of these goals, however, depends on the way practical work is organized. Mafumiko (2006) argues that practical work forms essential component of science education provision in secondary schools in Nigeria. Ideally (in the official curriculum) every class at both O-level and A-level is supposed to do practical work. In terms of assessment, it constitutes 40 percent of final examination grade for both Form IV and Form VI.   

Abrahams & Millar (2008) emphasize that not only does practical work with real objects and materials help us to communicate information and ideas about the natural world, but also they provide opportunities to develop students’ understanding and scientific approach to inquiry. Millar (2004) explains that the role of practical work  in teaching and learning of  science content  is also to help students make link between two domains of knowledge, the domain of objects and observable properties and event on the hand, and the domain of ideas on the other. How successful any practical activity may be depends on the intended learning objectives. Therefore, the teacher has to make sure what he /she does in the laboratory during practical activity is to ensure that it links the students’ two domains of knowledge.

Mustapha (2002) clams that the importance of practical in science subjects is that it provides learners opportunities to use scientific equipment to develop basic manipulative skills and practice investigative or enquiry activities, and develop problem solving attitudes needed to future work in science. According to Omosewo (2006) a deeper understanding of the science and technology process can be achieved through laboratory activities, which encourages active participation and serve to develop critical thinking. It also provides concrete experiences to substantiate the theoretical aspect that has been taught.

Usmani (2011) believes that students with a lot of practical experience are much more likely to perform well than those with limited practical skills. This it implies that there is a strong relationship between theories and practical meaning that performance of students in one could be used to determine performance in the other. Students also see practical work as being both effective in terms their learning and enjoyment of science. One cannot imagine science being taught without experimental work; but however necessary, such work is not sufficient (Petty, 2009). 

2.7 Practical Sciences in Schools TC "2.6 Practical Sciences in Schools." \f C \l "1" 
Studies argue that laboratory-based teaching and learning (practical work) is more learner centered instructional approach. Motswiri (2004) indicates that the aim of teaching science should reflect the goals such as: provide concrete experiences and ways to help student confront their misconceptions, provide opportunities for data manipulation through the use of misconceptions, provide opportunities for developing skills in logical thinking and organization, especially with respect to science, technology and societal issues, and provide opportunity of building values especially those related to the nature of science. These science teaching goals through activity-based are applicable to all science subjects.

Practical teaching promotes the development of cognitive abilities such as; problem solving, analysis, generalizing, evaluating, decision making and creativity (Tilya 2003 & Mafumiko, 2006). Practical teaching and learning is essential for developing skills of various kinds; manipulative, inquiry, investigative, organizational and communicative. Practical teaching and learning helps students to more easily understand the concepts underlying scientific research such as, definition of scientific problem, hypothesis, assumption, prediction and conclusion. Further research has also shown that science instruction needs to consist of direct physical manipulation of objects, equipment and materials to be successful (Haury & Rillero, 1994). According to Kitta & Mafumiko (2009) effective science teaching and learning in schools needs well trained teachers who are obtained from both pre-service and in-service programmes.

 TC "2.7 Empirical Studies on Laboratory Practical Teaching" \f C \l "1" 
2.8 Science Laboratory Teaching in Global perspective TC "2.7.1 Laboratory Practical Teaching – A Global perspective" \f C \l "1" 
In most cases science practice is governed by school curriculum and it varies from one country to another. A recent National Endowment for Science Technology and the Arts (NESTA) survey (n=510), indicates that 99% of the sample of United Kingdom (UK) science teachers believe that enquiry learning has positive impact on student performance and attainment (NESTA, 2005). A study made by Roth & Garnier (2006) on the methods of teaching and understanding of science in Czech Republic revealed that students had positive attitudes towards the instructional methods as they had accurate science subject understanding. 

The study carried out these approaches or methods used for teaching science subjects in Netherlands showed that during learning science subjects, students work independently, often on assignments and check their work as they progress (Roth & Garnier, 2006). The findings showed that students prefer these methods in teaching and learning science subjects because they take an active and responsible part (Ebenezer & Zoller, 2006).  Students’ attitudes towards performance in science subjects through application of these methods through individual’s beliefs, creativity and self-evaluation of the impact of the progress led them in positive way (Ajzen, 1998; Roth & Garnier, 2006). 

Magennis & Farell (2004) describe the variety of activities used in active teaching and learning science subjects. These activities are activity-based, problem solving, hands-on activities, competence-based and others. These methods are commonly applied in United States of America (USA) where students’ instruction in science subjects is through activities with almost equal emphasis on practical, hands-on activities, independent seatwork including reading and writing and whole class discussion (Magennis & Farell, 2004; Roth & Garnier 2006). From these activities student build a sense of touch, likeness, positive attitudes and motivation towards studying the subjects and high quality performance in the in subjects (Magennis & Farell, 2004; Roth and Garnier 2006; Ebenezer & Zoller, 2006).

Rogan (2004) when describing the profile of implementation of science subjects in the schools divided the profile into four levels. In each level he discussed classroom interactions, science practical work, science in society and assessment. In order to implement effective science practice learners are supposed to; merge theories with practice, learners interpret data collected from experiments in support of competing theories or explanations.

2.9 Science Laboratory Teaching in Developing Countries TC "2.7.2 Science Laboratory Teaching in Africa" \f C \l "1" 
The study of science education and development carried for SSA countries found that the reading and copying from text books were main teaching methods and students learn by rote memorization. Practical work takes less than 20% of time for science experiments because of lack of equipment and facilities (AHDD, 2007). In Kenya Wachanga & Mwangwi (2004) found out that teaching methods that allow students to use hands, eyes, ears and mind in studying science subjects enhance effective learning and students’ achievement more than the teacher centered methods. 

In Nigeria, Ogunbiyi (1986) established that many secondary schools students are unfamiliar with more than of the laboratory apparatus and are unable to know to know in what experiment they are used. Likewise, in Malawi, shows serious shortage of laboratory space and equipment. Half of the practical works were demonstrated theoretically by teachers (Zeymelman, 1990). In Botswana Motswiri (2004), indicates that the aim of teaching science should reflect the following goals: provide concrete experiences and ways to help students confront their misconceptions, provide opportunities for data manipulations through their use of misconceptions, provide opportunities for developing skills in logical thinking and organization, especially with respect to science, technology and societal issues, and provide opportunity of building values especially those related to nature of science. 

2.10 Science Laboratory Teaching in Nigeria TC "2.7.3 Science Laboratory Teaching in Tanzania" \f C \l "1" 
Studies done in Nigeria indicates that the deterioration of quality of education in Nigeria has been a major source of curriculum changes in teacher education, but that methods of teaching science subjects in both schools and colleges are inappropriate (Mosha, 2000). With the introduction of competence based curriculum, there is paradigm shift from the content based curriculum which intends to prepare students who can apply science knowledge outside the classroom. Directive have stated that science lessons should be student-centered, competence-based, activity oriented and connect students with life experience (URT, 2011). Hence, the implementation of science practices in schools has not been easy, as there are a lots of challenges including the use of non-interactive teaching methods, theoretical teaching where students are not involved in doing experiments, unavailability of teaching and learning resources, inadequate availability of science teachers and laboratory technicians. All these are big stumbling block for implementing science practices (Kibga, 2004; Anney, 2007; Kabuje, 2009 & Kalolo, 2010). 

In most Nigeria Secondary schools, there is a big shortage of instructional facilities which could be used in teaching and learning science subjects for production of knowledge and skills (Mafumiko, 2006; Kibga, 2004). These affect the methods of instruction and attitudes to both teachers and students and even the outcome from the teaching and learning process (Kibga, 2004).Good performance, as an element of interest development, is achieved only if there are supporting inputs which include positive peer and society pressure towards the subject, enabling conditions, positive schooling climate and appropriate teaching and learning interaction and instructional approaches.

Osaki (2007) points out that science teaching which was experimental based faced challenges and one of these challenges is the expenses of equipment. The lack of resources such as laboratory equipment, laboratory space and shortage of chemicals and apparatus is among the challenges of teaching sciences. Knowing the challenges of implementing science curriculum, the MoEVT applied for financial assistance from African Development Bank (ADB) to improve science and mathematics by purchasing relevant text books, construction of school laboratories and designing of science in-serving training (INSET) courses and materials in 2002 (Osaki, 2007). Furthermore Kibga found out that during practical classes no preliminary preparation were done, so students wasted a lot of time to collect apparatus from science rooms followed by setting experiments.

Kibga (2004) showed that teaching and learning methods can be affected by the number of streams for a given form and a number of students in one stream. This is supported by Magennis and Farell (2004) & Rusbult (2001) that congested laboratories make difficult for teachers to implement on learning challenging content through collaborative, problem solving and activity base to students. It seems probable that school and classroom climate can influence student performance and engagement in specific learning context. The increased enrolment rates of students in secondary school and the large number of student make difficult for teachers to instruct science subjects through demonstration, experimentation, hands-on activities and other teaching and learning methods which need close supervision of students.

2.11 Knowledge Gap TC "2.8 Research Knowledge Gap" \f C \l "1" 
Practical activities in science education are regarded as necessary elements of promoting understanding of scientific principles (Hoftein & Naaman, 2007). Various studies have been under taken on the problem relating to science education delivery in Nigeria secondary schools. (Chonjo, Osaki, Possi & Mrutu 1996; Mafumiko, 1998; 2001; and Kibga, 2004). These studies establish that among the problems associated with secondary education delivery are lack of resources such as laboratory equipment and space, chemicals, inadequate teachers’ knowledge and skills, and absence of technical support in laboratory based teaching among others. 

Thus, effective science teaching heavily depends on availability of facilities such as laboratory, equipment and human resource such as teachers and laboratory technicians. However the study undertaken on importance of laboratories in teaching and learning of science subjects have not related availability of laboratories with student academic performance the extent to which availability and use of laboratory influences performance in the examinations is not yet known. Therefore, this study intended to investigate effects of availability and use of laboratories on students’ performance in science subjects in community secondary schools.

CHAPTER THREE

RESEARCH METHODOLOGY

3.1
Research design

The research design for this study is mainly by survey cum correlational research design, so as to examine the relationships between two variables at single point in time.

3.2
Area of study

Ijebu-Ode is a town in Ogun State, South-West Nigeria, close to the A121 highway. The city is located 110 km by road north-east of Lagos; it is within 100 km of the Atlantic Ocean in the eastern part of Ogun State and possesses a warm tropical climate.

Ijebu Ode is the second largest city in Ogun State after Abeokuta. According to the Britannica, by the 16th century it was established as the chief town, and since pre-colonial times it has been the capital of the Ijebu kingdom. It has an estimated population of 222,653 (2007 census). It is home to Sungbo's Eredo one of the largest ramparts in West Africa. As with most Ijebus, people from Ijebu Ode have a nationwide reputation of being natural entrepreneurs, with a shrewd business mindset.

3.3
Population 

The population of this study are all the Senior Secondary School in Ijebu-Ode Local Government Area, Ogun State.

3.4
Sample and sampling technique

The study sample consisted about one hundred twenty (120) SS III science students from five randomly selected Senior Secondary Schools.

3.5
Instruments

The instruments that was used by the researcher for the study were the Inventory – Type Questionnaire and Likert Scale Questionnaire. The questionnaire was divided into two sections, A and B. Section A was designed to elicit information about the name of the school, sex and the class of respondents. Section B was designed for the respondents to tick the quantity of available laboratory resource and quantity used in their schools. This Section B was a 22- items rating scale. The items were rated as follows: highly available, moderately available, sparingly available and not available. The inventory is designed to measure the effects of variables of resource availability and utilization in teaching chemistry in some selected Secondary Secondary Schools in Ijebu-Ode Local Government Area of Ogun State.

The second instrument used for the study was the Likert Scale Questionnaire. Which consist of  twenty item multiple choice objective tests. Each item has four options A-D in which three are distractors (wrong).

3.6
Validation of Instrument

Two experienced chemistry graduate teachers in secondary schools in Ijebu-Ode Local Government area and two senior lecturers in the curriculum departed approved the face and content validities of the research instrument after careful reading and corrections.

3.7
Reliability of Instrument

The reliability of the instrument was established using split half method. By this method, the instrument was administered to a group of ten (10) chemistry teachers randomly selected to test the reliability of the instrument prior to data collection. The teachers were splited into two halves, and their rated scores were correlated using Pearson Product – moment correlation method to obtain a co-relation of half (+ 0.78) and finally, the split half formula was applied to obtain correlation co-efficient of + 0.88 hich shows that the instrument is reliable.

3.8
Research procedure

The researcher visited the five selected Secondary School for the purpose of this study and obtains permission from the principal of each schools before gaining the students consent to fill the Questionaires. Likert Scale Questionaire was administer to the selected Chemistry students while the Inventory – Type Questionaire was administer to the Chemistry teachers.

The students was monitored for forty minutes and the scripts from the students and the teachers were collected for marking.

3.9
Data Analysis

The data collected were analysed using percentages, and Pearson Product Moment Correlation.

CHAPTER FOUR

RESULTS AND DISCUSSION

4.1
Result 

Testing for Research Hypotheses

Hypothesis One

H0i: There is no significant relationship between availability of laboratory resources and achievement of students in Chemistry.

A Pearson Product Moment correlation is adopted to test the relationship that exists between the variables in consideration. 

Table 4.2: Table testing for the significant relationship between availability of laboratory 
resources and students academic achievement in Chemistry.

Correlations

	
	
	AVAILABILITY OF LABORATORY RESOURCES
	ACHIEVEMENT OF STUDENTS IN CHEMISTRY

	AVAILABILITY OF LABORATORY RESOURCES
	Pearson Correlation
	1
	.694**

	
	Sig. (2-tailed)
	
	.001

	
	N
	20
	7

	ACHIEVEMENT OF STUDENTS IN CHEMISTRY
	Pearson Correlation
	.694**
	1

	
	Sig. (2-tailed)
	.001
	

	
	N
	7
	7


** Correlation is significant at the 0.01 level (2-tailed)



The first row in each correlation table gives the Pearson correlation coefficient (r). In this analysis, there is one main interpretation at both 0.01 level of significance at (90% confidence interval) and 0.05% level of significance at (95% confidence interval) for 2 tailed test.

The result of the statistical test show that it is a statistical significant correlation (p=0.001); which is greater than 0.05 (i.e. p>0.05) and the result indicates that the correlation is significant at the 0.01 and 0.05 level of significant. This means that the slope is significantly different from zero. In order word, there is a strong relationship between the two variables in consideration.

In the table above, there is strong positive correlation between availability of laboratory resources and achievement of students in Chemistry as shown with (r= 0.694**, P = 0.001). Since the correlation coefficient is significant, there is sufficient evidence to conclude that there is a correlation between availability of laboratory resources and achievement of students in Chemistry. Therefore, there is sufficient evidence to accept the alternate hypothesis which states that there is significant relationship between availability of laboratory resources and achievement of students in Chemistry.

The availability of laboratory resources in schools aids the keen interests of students in the practical classes which is an essential factor in the teaching/lecturing and learning process. Laboratory resources help expose students to the application and physical proof of the theoretical aspect of the subject being treated in the classroom. The students become familiar with laboratory apparatus, physical and chemical changes specimens undergo during an experiment. The laboratory experience is an exciting one, thereby causing the students to learn more. 

Hypothesis Two

Ho: There is no significant relationship between utilization of laboratory resources and achievement of students in chemistry.

A Pearson correlation is adopted to test the relationship that exists between the variables in consideration. 

Table 4.3: Table testing for the significant relationship between utilization of laboratory resources and achievement of students in chemistry.

	
	
	UTILIZATION OF LABORATORY RESOURCES
	ACHIEVEMENT OF STUDENTS IN CHEMISTRY

	UTILIZATION OF LABORATORY RESOURCES
	Pearson Correlation
	1
	.668**

	
	Sig. (2-tailed)
	
	.000

	
	N
	20
	10

	ACHIEVEMENT OF STUDENTS IN CHEMISTRY
	Pearson Correlation
	.668**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	10
	10

	**. Correlation is signifocant at the 0.01 level (2-tailed).


The first row in each correlation table gives the Pearson correlation coefficient (r). In this analysis, there is one main interpretation at both 0.01 level of significance at (90% confidence interval) and 0.05% level of significance at (95% confidence interval) for 2 tailed test.The result of the statistical test show that it is a statistical significant correlation (p=0.000); which is greater than 0.05 (i.e. p>0.05) and the result indicates that the correlation is significant at the 0.01 and 0.05 level of significant. This means that the slope is significantly different from zero. In order word, there is a strong relationship between the two variables in consideration.

In the table above, there is strong positive correlation between utilization of laboratory resources and achievement of students in chemistry as shown with (r= 0.668, P = 0.000). Since the correlation coefficient is significant, there is sufficient evidence to conclude that there is a correlation between utilization of laboratory resources and achievement of students in chemistry. 

4.2
Discussion
In this study the availability and utilization of laboratory resources and achievement of students in Senior Secondary School chemistry. Findings from this study have demonstrated that there are significant relationships between these variables (availability of laboratory resources and students achievement in the subject as show by the first hypothesis. This shows that science Students performance in chemistry is hinged on the availability and utilization of the laboratory resources since Chemistry can be better taught with practical demonstration than other methods of teaching. Hence the need for proper utilization of the laboratory resources. But in a situation where the laboratory resources are underutilized, there will be a recurrent failure in the subject as witnesse in recent times in most of the internal and external examination like WAEC and NECO because the level of mass failure in the subject is on the increase despite the huge investment of government towards reducing it. This is in conformity with the view of Ifeakor (2006) who noted that some laboratories are opened only on WAEC and NECO examination days. This unavailability of resources and their non-utilization for teaching could be the reason for the continued inability of students to identify and state the uses of simple laboratory apparatus and the poor performance as observed by WAEC Chief Examiners Reports. This finding is in conformity with the findings of Ifeakor (2006),  Asiyai (2006), Danjuma (2006) for Anambra, Delta and Plateau States respectively. With regards to visuals and audio-visuals, the results

revealed that they are neither available nor used in chemistry teachings. This is an indication that chemistry teachers have not embraced the technological age of information and communication in their teaching, not withstanding the policy statement by the Nigerian government that “government shall provide appropriate information and communication technology, ICT, facilities…” (FRN 2004). Students must be provided with these ICT materials and where they are available should be properly utilized. The availability of material resources like well equipped laboratories, with standard desks and laboratory stools, current textbooks and journals will not only enhance the teaching and learning of chemistry but help students acquire the required process skills in science. In addition, use of teaching aids induces active participation in learning and helps students to learn with interest and understanding. This will inevitably better the performance of the students, thus help prepare them for useful and purposeful living within the wider society.

CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

5.1
Conclusion

The achievement of students in Chemistry in Senior Secondary Schools can be improve if there is adequate provision and proper utilization of available laboratory resources as there is a strong correlation between the variables.  It is regrettable that in most of our Schools today, Chemistry lessons are taught without the use of Laboratory neither the teacher exposed the Students to any practical demonstration. This and other are some of the factors responsible for the mass failure encounter in the Subject.  For Nigeria as a nation to be developed in area of science and technology, the teaching of chemistry must be supported by adequate provision of material resources,  required for effective instruction and proper utilization of those resources is needed. This will no doubt boost the student’s academic achievement in Chemistry and other sciences.

5.2
Recommendations

In the light of this study therefore, the following recommendations are made to the government, school heads and chemistry teachers.

That the government should enforce, encourage, train and monitor chemistry teachers in senior secondary schools in using, effectively ,the supplied laboratory resources in order to enhance teaching ability of the teacher and also improve the learning attitude of students in chemistry.

There should be a strict adherence to the implementation of the education policy concerning provision of material resources for science teaching.

Government and all stake holders in education should assist in ensuring that adequate facilities for teaching and learning chemistry are provided in the secondary schools.

Government should provide specialized laboratories for chemistry practical and refurbish dilapidated ones, employ enough laboratory custodians for proper use and management of the laboratories.

Chemistry teachers should make requisitions of materials for chemistry teaching and ensure proper utilization of them. They should also relate chemistry teaching to our natural environment by improvisation for effectiveness in the teaching of chemistry.

Workshops should be organized for the teachers to learn how to use some of the modern equipment.
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