ASSESSING LABORATORY ACTIVITIES AND ITS THE IMPACT OR EFFECT ON STUDENTS ACADEMIC PERFORMANCE IN CHEMISTRY
ABSTRACT

This study was carried out to examine the impact or effect of laboratory activities on students academic performance in chemistry. Specifically, the study examined the availability and use of  laboratory facilities in schools, investigated the frequency of students to laboratory activities in schools, explored if the exposure of students to laboratory activities will improve their academic performance and determined the exposure of students to laboratory activities, develops scientific attitudes in students towards the learning of chemistry. The study employed the survey descriptive research design. A total of 141 responses were validated from the survey. The study adopted the Cognitive Learning Theory. From the responses obtained and analysed, the findings revealed that the extent of extent of availability of laboratories in secondary schools is very high though most are not equipped adequately. Furthermore, the findings revealed that exposed to laboratory activities frequently in schools is high. The findings also revealed that exposure of students to laboratory activities will improve their academic performance. The study recommend that schools should endeavour to have a well equipped library laboratories and students should be frequently exposed to laboratory activities. More so, laboratories in schools should be made open and accessible to both teachers and students.
CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF THE STUDY
According to Agbai, (2004), chemistry is a branch of science and the prerequisite subject for many fields of science. These fields include agriculture, pharmacy, medicine, nursing, biochemistry, and chemical engineering. It contributes immensely to the technological growth of the nation. Therefore, any nation that aspires to develop scientifically and technologically must pay attention to the quality of chemistry education that is being taught in schools. It is against this background that made the Federal Government of Nigeria to identify the specific objectives to be achieved in the teaching of chemistry at the senior secondary school level in the National Policy on Education (Federal Republic of Nigeria, 2004) as cited in (Agbai, 2004), is as follows:

Facilitating a transition to the use of scientific concepts and techniques acquired in integrated science with chemistry;

Providing the students with basic knowledge in chemical concepts and principles through efficient selection of content and sequencing;

Showing chemistry in its inter-relationship with other subjects;

Showing chemistry and its link with industry, everyday life, benefits, and hazards;

Providing a course which is complete for students not proceeding to higher education, while at the same time, it is a reasonably adequate foundation for a post-secondary chemistry course.

The policy recommends that science teaching and learning should be activity-oriented and student-centered such that students acquire relevant laboratory experiences. The achievement of these objectives will depend on and be influenced by the teacher, the students, the materials, the laboratory, and how both students and teachers perceive them in relation to intended learning outcomes (Agbi, 2004).

Chemistry is a core science subject, and as such, a credit pass in it is required before a student can be admitted in any tertiary institution for most scientific based discipline. The study of chemistry entails the learning of concepts, established principles, laws and theories, and also substantial activity-oriented laboratory work. These laboratory experiments are to demonstrate practically some of the principles taught in theory, test the validity of certain empirical chemical laws, and illustrate properties of substances taught theoretically in the classroom. Learning chemistry means not only learning facts and concepts that describe the physical world at the atomic level, but also learning how to examine the physical evidences of chemical principles in a laboratory learning environment. Since chemistry is a science based on experimentation, therefore, performing experiments within a laboratory setting becomes very important in its’ teaching and learning. Effective teaching and learning of chemistry can only take place when theoretical explanations are complemented with actual practices in the laboratory (Akalonu, 1998). 

The teaching laboratory is the standard method of training students in the skills and values central to scientific investigation and important in the development of positive attitude to chemistry. At the chemistry laboratory, students work cooperatively in small groups to investigate phenomena. This mode of instruction has potentials to enhance constructive social interactions as well as positive attitudes and academic performance. Even, though the knowledge of chemistry to the society is very important, students’ performance in the subject as measured by their scores in Senior Secondary Certificate Examination (SSCE) is very poor.

The poor performance in sciences, especially in chemistry in SSCE, attests to the fact that chemistry teaching and learning and the conditions under which they take place need to be re-examined. These should include the laboratory learning environment and the availability of learning resources that can enhance students’ performance in the subject.

According to Akalonu, (1998), the science laboratory, a unique learning environment, is a setting in which students can work cooperatively in small groups to investigate scientific phenomena. The environment in a laboratory is expected to be less formal, when compared to the conventional classroom setting and presents opportunities for more interactions between students and with the teacher, as well. Such greater interactions are likely to promote more positive social interactions that are ideal for creating a constructive and positive learning environment.

The laboratory in the school has been defined by several authors in different ways. Al-faleh, & Hary, (1993) sees a laboratory as a place where scientific exercises are conducted by the science teachers for the benefit of the students (learners). The laboratory exercises include; experiments, and other activities which help the students in acquiring scientific skills. Amaefule, (2001) defined science laboratory as a workshop where science is done or where scientific activities are carried out under conducive environment. She also sees the laboratory as a place where science equipment, materials or instruments are housed for security and safety. Igwe (2003) observed that a laboratory can be indoor such as the sufficiently designed and equipped room found in most schools or outdoor involving such places as riverside, workshop, field and even market for carrying out scientific studies. He further stated that what ever the type of laboratory employed in science teaching, the same laboratory experience should be attained, that is a participation n the series of experimental, observational and demonstrating activities which provide opportunity for students to develop understanding of practical and theoretical concepts through solutions of problems.

Although teachers and students share the same learning environment, it is likely that their perceptions on such a learning environment differ. The nature of the chemistry laboratory learning environment can make a difference on how students are motivated to achieve their set goals. The physical environment of the laboratory in terms of facilities, space, lightening, ventilation, workbenches, and stools in the laboratory influences the safety and comfort of students and also students’ attitudes towards a particular subject and the learning of such a subject (Amaefule, 2001).

1.2 STATEMENT OF THE PROBLEM

Anene, (1997) observed that in recent times, poor performance of students in chemistry in examination has generated serious concern among science educators. Consequently, researchers have worked on several causative factors, such as inadequate laboratory equipment, laboratory activities, teachers’ qualification, and students’ inability to acquire some basic science process skills. In an attempt to address the problem highlighted above, some studies have been carried out through the use of carefully planned instructional strategies and models to improve the status of chemistry teaching and learning. Despite all these efforts, students’ performance in chemistry has remained consistently poor. All these strategies gave a little improvement over the conventional teaching method, which is being used in our secondary schools. However, there seems to be a neglect of other important factors, such as laboratory activities (Anene, 1997). 

From the foregoing, it can be argued that the report on poor performance of students in chemistry at the secondary school level might be due to both students’ perception of the laboratory activities and the failure of teachers to conduct laboratory activities in a way that will make students more active participants in chemistry teaching and learning situation. The poor performance in chemistry and other related subjects is a reflection of the inadequacy inherent in the laboratory learning environments at the school level (Aniodoh, 2000). It also appears from the review of available literature that the influence of laboratory learning environment on students’ learning outcomes in secondary school chemistry class has not been extensively looked into in Nigeria. Hence, this study is to fill the existing gap.

1.3 OBJECTIVES OF THE STUDY

The broad objective of this study is to examine the impact or effect of laboratory activities on students academic performance in chemistry. Specifically, but not limited to, other objectives of this study are:

Examine the availability and use of  laboratory facilities in schools.

Examine the frequency of students to laboratory activities in schools.

Explore if the exposure of students to laboratory activities will improve their academic performance.

Determine if the exposure of students to laboratory activities, develops scientific attitudes in students towards the learning of chemistry.

1.4 RESEARCH QUESTIONS

The following research questions will be answered in this study:

To what extent is the availability and use of  laboratory facilities in schools?

Are students exposed to laboratory activities frequently in schools?

Will the exposure of students to laboratory activities improve their academic performance?

Will the exposure of students to laboratory activities, develops scientific attitudes in students towards the learning of chemistry?

1.5 SIGNIFICANCE OF THE STUDY

Findings from the study will be relevant to government, teachers, parents and the academia. It will also make the government through the ministry of education to realize the need for provision of laboratory facilities thereby exposing the students to laboratory activities posting of qualified science teachers, technicians and technologists to secondary schools. It will motivate parents to through the avenue of the PTA make requirements of practical lesson(s) for their children in secondary schools and also this convince the science teachers that practical lessons are mostly essential for effective teaching especially in Chemistry. Finally, the study would contribute empirically to the body of existing literature and it would serve as a reference source to students or other researchers who might want to carry out their research on the similar topic.

1.6 SCOPE OF THE STUDY

This study will be focusing on the impact or effect of laboratory activities on students academic performance in chemistry. Specifically, this study will be focusing on examining the availability and use of  laboratory facilities in schools, examining the frequency of students to laboratory activities in schools, exploring if the exposure of students to laboratory activities will improve their academic performance and determining if the exposure of students to laboratory activities, develops scientific attitudes in students towards the learning of chemistry.

This study will be using science students of  two secondary schools in Ogbomosho as enrolled participants for the this study.

1.7 LIMITATIONS OF THE STUDY

Like in every human endeavour, the researchers encountered slight constraints while carrying out the study. The significant constraint was the scanty literature on the subject owing to the nature of the discourse thus the researcher incurred more financial expenses and much time was required in sourcing for the relevant materials, literature, or information and in the process of data collection, which is why the researcher resorted to a limited choice of sample size. Additionally, the researcher will simultaneously engage in this study with other academic work. More so, the choice of the sample size was limited  as few respondent were selected to answer the research instrument hence cannot be generalize to other secondary schools outside the State. However, despite the constraints encountered during the  research, all factors were downplayed in other to give the best and make the research successful.

1.8 DEFINITIONS OF TERMS

Laboratory: A laboratory is a facility that provides controlled conditions in which scientific or technological research, experiments, and measurement may be performed.
Impact: a marked effect or influence

Academic performance: Academic achievement represents performance outcomes that indicate the extent to which a person has accomplished specific goals that were the focus of activities in instructional environments, specifically in school, college, and university.
CHAPTER TWO

REVIEW OF LITERATURE

2.1  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 and
Theoretical Framework

Empirical Review
2.1 CONCEPTUAL FRAMEWORK

The Concept of Chemistry

Science in general and Chemistry in particular plays a significant role in the economic development of a nation. This underscores the reasons for emphasizing the promotion of Science as the means for achieving technological development in many countries. Striving for development in science and technology becomes imperative as it serves as a driving wheel for economic empowerment of the countries. Therefore, for a country to be economically viable, it must strengthen its science and technology program in content as well as in teaching and learning at secondary schools level (Gero, 2001). In Nigeria, in order to achieve this economic objective, impetus have been given to the implementation of the ratio 60:40 admission policy in favour of science subjects in institutions of higher learning.

Most of the educational objectives in Nigeria can be achieved through effective science education. Hence, science education is given priority because it will help in providing the essential manpower for the development of the country in areas such as Agriculture, extraction and processing of mineral resources, industrial production of consumer goods, Medicine and Pharmacy.

Of all the science subjects, Chemistry is vital for preparing scientists and technologists both at middle and upper manpower levels. Chemistry is one of the basic sciences which are essentially the pre-requisites for technological breakthrough. Hence, the need for effective Chemistry education in Nigeria appears very crucial and therefore, demands considerable attention. For instance, Chemical Technologists and Technical workers are needed in all those Chemistry-related fields mentioned above. In the higher manpower requirement, experts are needed in chemical engineering. These fields cannot be effectively studied without Chemistry as it serves as pre-requisite to them. This implies that Chemistry is an important science subject needed for higher education in virtually all the science related professions such as Medicine, Pharmacy, Agriculture, Engineering, food and nutrition. So these aspects of the importance of Chemistry explain why schools, governments, students and parents are worried over students’ poor achievement in Chemistry in senior school certificate examination.

Amaefule (2001) asserted that “chemistry is a science subject from which all science and technology disciplines draw sustenance”. However, students do not perform well in Senior School Certificate Examination (SSCE) in chemistry, (Akalonu, 1998, and Eze, (2000). In fact (Njoku, 1994; Balogun, 1995; Akinyele, 1997; and WAEC, 1998) also observed that Chemistry as a subject, suffers poor academic performance by students especially at the Senior School Certificate Examination level. For instance, Chemistry results, at the SSCE level between 1999 and 2002, in terms of passes at credit (1-6) levels has been very low. In 1999 out of 227,696 candidates who registered and sat for chemistry only 31.08% representing 70,767 passed, in 2000 out of 201,396 candidates who registered and sat for SSCE chemistry only 31.38% representing 63,198 passed, also  in 2001  out of 206,446 candidates only 36.25% representing 74,837 passed and in 2002 out of 246,228 candidates only 25.38% representing 62,493 of the students who registered and sat for SSCE in chemistry passed with grades at credit (1-6) levels respectively (WAEC Statistical Report, 1999-2002). These percentages were the only candidates who could be admitted into institutions of higher learning to read Chemistry and other courses that require Chemistry. The implication of a student failing Chemistry at the ordinary level is that he/she will not be enrolled for science based courses at institutions of higher learning. The WAEC Chief Examiner’s Reports between 1999 and 2005 also showed that the percentage of passes in Chemistry is low across Nigeria, thereby affecting the general performance of most candidates who sat for Senior School Certificate Examination over the years.

The chief Examiner’s reports (1999) also indicated that “the poor performance of students in science subjects has assumed a dangerous dimension. In the light of this, science educators need to seek suitable ways of tackling the current mass failure if they are to halt the drifts of students to arts and social science subjects”.

Particularly, in Chemistry paper 1 (practical), WAEC Chief Examiner’s reports (2002) again showed that Chemistry students’ poor performance in this aspect over the years arises from students’ poor knowledge of fundamental principles and procedures especially in qualitative analysis and lack of exposure to laboratory techniques. It is indicated that the poor performance of the candidates was due to among others: - inability to adhere strictly to instructions; manipulation of titer values to agree with that of Supervisor; presentation of wrong tests, on solids instead of aqueous solutions, wrong observations and inferences; inability to link theoretical knowledge with actual practical work; poor calculations.

WAEC Chief Examiner’s Reports (2002) also showed that Chemistry students’ poor performance in Chemistry paper 2 (theory) over the years, arises from students’ having difficulties in tackling questions which required explanation, making logical deductions, calculations, plotting of graph, energy profile diagrams, distinguishing between nuclear and ordinary chemical reactions, chemical symbols and formulae. They lost marks for among other reasons: Inability to write balanced equations with the state symbols; non-adherence to rubrics; poor knowledge of basic chemical principles; poor communication skills; wrong spellings.

From the above discussion it is understood that the Chemistry examination constitutes two aspects; the theory aspect and the practical aspect. It is also understood that students do fail in Chemistry examination, but it is not yet clearly understood in which of the two aspects of the examination do they have serious problems? Is it in theoretical aspect or in practical aspect? Or, will it be in both aspects of the examination? These are some of the questions this study is proposing to address.

Chemistry is offered at the senior secondary school level, from senior secondary one (SS1) to senior secondary three (SS3) classes, as a single subject. The senior secondary school students had done Integrated Science which is to prepare them for offering Chemistry at SS level. However, the above assertions have shown that the SS students’ achievement in Chemistry has not been encouraging. This might have been partly responsible for the slow pace of scientific and technological development in Nigeria. This slow pace according to Iloputaife (2000) is attributable to a number of factors which include lack of facilities, teachers’ non-seriousness/dedication to work, lack of interest on the part of the students while some may be related to the state of science education enterprise in Nigerian schools. Durum (2003) observed that one of the problems found in science teaching in Nigeria is that science is presented dogmatically in most schools which students find difficult to relate to real world. Most of our secondary schools’ laboratories are ill-equipped and as a result students are denied that feeling of participation in the reality, which practical classes and demonstration provide. All other factors put apart, this is enough to make students perform poorly in examination.

The state of chemistry education in Nigeria

Chemistry is one of the core science subjects in the national education curriculum. It is studied alongside other related basic science subjects such as Biology, Physics and Mathematics. This is to prepare students for the pursuance of Chemistry academically as well as professionally to acquire appropriate and adequate foundation knowledge for such fields of studies like Engineering, Pharmacy, Medicine and Veterinary Medicine etc, to mention but a few. These fields cannot be studied without Chemistry as it serves as pre-requisite to them. Amaefule (2001) asserted that “chemistry is a science subject from which all science and technology disciplines draw sustenance”. According to Gero (2001), “chemistry occupies such a central position in the science world that knowledge of it is required in the study of Agricultural Technology, Medicine, Pharmacy, Engineering, Petrochemical Engineering, Veterinary Medicine, Geology, Technical Education, Industrial Technology, Food Technology, Biological, Dentistry, Dietary and Physical Sciences”.

The contribution of Chemistry in the overall development of Science and Technology cannot be overemphasized. Chemistry provides the individuals with the ingredients which make them self-reliant and useful to the society which they belong to. Amaefule (2000) concluded that “Chemistry is a subject which is very ideal for inculcating in students the virtues of honesty, critical thinking, spirit of inquiry, cooperative attitudes and the ability to observe nature consciously and logically”. In view of the above, Gero (2001) further observed that, “Chemistry curriculum should surely reflect, the importance of Chemistry in our daily lives”. This brings about the need for a curriculum that is more relevant to the need of our dynamic society.

This must have been the reason for the senior secondary school Chemistry curriculum to have been designed in such a way that the component topics are logically arranged, each unit in the curriculum is organized under topic, performance, objectives, content, activity and notes. The present design is more or less a scheme of work, which has been made available to the teacher to save him time and energy in planning his lesson.

The Chemistry curriculum places more emphasis on guided discovery method than the traditional lecture method. This implies that each science-based secondary school should have a well-equipped laboratory for effective Chemistry instruction and realization of the objectives in view. Here the Chemistry teacher is advised to manage the laboratory resources very well. Another aspect of the Chemistry curriculum is the use of continuous assessment (CA). The CA is the cumulative assessment of the students’ performance which reflects the cognitive, psychomotor and effective domains of educational objectives. To ensure that the CA is effectively used in schools, workshops and seminars have been organized from time to time for practicing Chemistry teachers to educate them on the statistical method employed in the use of CA. CA has many desirable advantages which have led to its acceptability in other levels of learning Dienye and Gbamanja (1990). This is a step taken to give all students a technological orientation so as to enhance technology education in Nigeria.

However, the pace at which scientific and technological development grow in Nigeria is very slow. This slow rate according to Iloputaife (2000) has been attributed to a number of factors which include lack of facilities, teachers’ non-seriousness/dedication to work, lack of interest on the part of the students while some may be related to the state of science education enterprise in Nigerian schools. For instance, Ette (1990) indicated that a major defect in our science education is that science is presented dogmatically in most schools as a series of disjointed facts and concepts which students find difficult to relate to real world. He further tated that most of our secondary schools’ laboratories are ill-equipped and as a result students are denied that feeling of participation and reality which practical classes and demonstration provide.

The WAEC chief Examiner’s reports (2002) indicated that “the poor performance of students in science subjects has assumed a disturbing dimension. In the light of this, science educators need to seek suitable ways of tackling the current mass failure if they are to halt the drifts of students to arts and social science subjects”.

Onwioduokit (1996), looking at the position of Chemistry Education in Nigeria observed that, a great majority of the currently serving school teachers are not qualified to teach Chemistry at the secondary school level. The teachers we have who teach Chemistry in Nigeria might have been responsible for the poor performance of students in the Senior School Certificate Examination (SSCE) and of course the lack of progress in technology. The relevance of Chemistry among the basic science subjects is apparent; hence the need for it to be taught properly in the secondary schools to enhance students understanding of the subject and improve their performances in both internal and external examinations is required. This can equally increase their chances for gaining admissions in to institutions of higher learning. Teachers of Chemistry are expected to make Chemistry more relevant, enjoyable, easy and meaningful to students. Teachers need to improve their teaching methods and employ appropriate teaching strategies as the teaching–learning situation may demand.

Chemistry is one of the basic science subjects which are essentially the pre-requisite for technological breakthrough. Hence, the need for effective Chemistry education in Nigeria appears very crucial and therefore, deserves considerable attention. The implication of a student failing Chemistry at the ordinary level is that he/she will not be enrolled for science based courses at institutions of higher learning. The relevance of Chemistry among the basic science subjects is apparent; the need for it to be taught properly in the secondary schools to enhance students understanding of the subject and improve their achievements in both internal and external examinations is required. This can equally increase their chances for gaining admissions into institutions of higher learning.

Many researchers in science education reported that poor facilities for teaching and teachers’ poor presentation of instructional materials in the teaching of Chemistry may be responsible for students’ lack of interest in the subject, which eventually results in their failure in both internal and external examinations.

Study by Okebukola, (2005) on variables of teaching comparing different methods of teaching on ability grouping, cooperative learning found poor achievement of students to be as a result of poor classroom teaching and students’ poor attitude to school attendance. In particular, the students’ performance in Chemistry in senior school certificate examination (SSCE) has been very poor (Akalonu, 1998, and Eze 2000). This continuous poor academic performance in Chemistry is an indication that a lot need to be done to make Chemistry education satisfactory in Nigeria. These observations are in line with the trend as described by the WAEC Chief Examiner’s reports (2002), where it was indicated that generally candidates’ performance in the Paper I was poor due to poor knowledge of fundamental principles and procedures especially in qualitative analysis and lack of exposure to laboratory techniques. In 2004 while making a general comment, the Chief Examiner observed that generally candidates’ performance was poor compared to previous years of 2000, 2001 and 2003. In 2005, the WAEC Chief Examiner’s in the annual reports lamented that the candidates have inadequate practical exposure and poor knowledge of the concepts of the PH. This incessant poor performance of Chemistry students in senior school certificate examination (SSCE) has reached an alarming state and calls for critical investigation with the aim of finding solution to the problems associated with the teaching and learning processes in Chemistry. In fact, the Chief Examiner 2005 made the following recommendations for remedies:

Candidates should be made to know the importance of reading and adhering to rubrics.

They should also be exposed to more practical/laboratory activities.

They should improve on their quantitative skills and use of English Language.

Teachers should be more dedicated, ready and willing to impart the requisite knowledge to candidates. School authorities/government should employ well and qualified teachers with good remuneration to discourage distractions.

Ali (2002), was of the opinion that, Chemistry is one of the subjects that have recorded poor students performance both in National and international examinations. While Okebukola and Jegede (1999), saw it that many factors (inability of the Chemistry teachers to put across the Chemistry concepts to the students, inability of the students to understand the Chemistry concepts, apprehension that Chemistry is a difficult subject to learn, lack of skills and competence required for teaching Chemistry and shortage of qualified Chemistry teachers) singly or in combination are implicated in the poor performance of students in Chemistry examinations.

However, this disheartening condition can be reversed if all hands could be put on deck, especially on the side of the teachers. Effiong and Enukoha (2003) found that both inquiry- based and refined traditional approach could be employed as viable alternatives in science teaching. Sola and Ojo (2007) asserted that teaching methods such as inquiry, project, lecture-demonstration, lecture performance, problem-solving, field trips, cooperative or group learning, excursion, remedial, laboratory and guided discussion and the use of audio visual materials have been recommended for the teaching of science in schools. Sola and Ojo (2007) continued that, “there is however, the need to understand that for different topics in science, the teaching approach may differ depending on the complexity and structure of the topics. This statement could mean that a science teacher should be versatile in the use of variety of methods and procedures in order to make teaching and learning of science more successful. They further stated that, “the most enjoyable aspect of teaching and learning can occur when a variety of teaching methods are used”.

In order to make Chemistry real and relevant in Nigeria, Chemistry teachers should motivate their students by adopting teaching strategies in which they are made to participate actively in lesson and using local and familiar materials in illustrating scientific facts and principles related to Chemistry. Thus, making those things in Chemistry being imagined abstract is made concrete. Literature shows that teachers still hold up to the use of expository or didactic teaching method in Chemistry classroom. This method of teaching leads to rote learning of facts, concepts and principles which is away from the scientific principles of developing skills necessary for solving problems in the society. Agulana and Nwachukwu (2001), pointed out that much of what is learnt in school is rote learning whereby students learn statements or formulae directly from the teachers or textbooks and reproduce such information on cue. Such students, he said are unable to use their learning outside the classroom.

Ali (2002) asserted that Chemistry is an activity oriented subject requiring expertise on the part of the teachers and active involvement of the students in practical work. He further stated that, a study done by Balogun and Olarewaju (2001), has established a significant difference in performance between students taught through the activity method and those taught through the lecture method. Lassa (2000), also observed that activity based science instruction has been found to be superior to non-activity based ones in promoting science processes development, learning of science content, attitudes, creativity and language development.

Sola and Ojo (2007) noted that science teachers have always recognized the importance of practical work as a means of introducing learners to the scientific process of experimentation. They further stated that chemistry teaching should develop in the students manipulative and experimental skills to make them confident in conducting experiments and or researches. Student should do practical work of conducting experiments, reporting their observation and making inferences or conclusions, thus, developing their scientific knowledge and experimental skills and at the same time arousing and maintaining interest of the students in the subject. They further stated that lecture method is used primarily to introduce students to a new subject, but it is also a valuable method for summarizing ideas, showing relationships between theory and practice, and re-emphasizing main points. This explains the position that both the two methods are essential in teaching and learning of chemistry.

The lecture method is mostly valuable in stressing the main points as mentioned above, but also keeps the learner passive and inactive in the teaching and learning processes; as the teacher lectures, students take notes, and then students are tested on what they have learned. Today, emphasis is being placed on practical or “hands-on” learning to supplement the traditional “chalk-talks”. Through experiment, simulation, debate, and other participatory activities, students discover concept on their own. Experiential learning increases retention, motivates students to learn and encourages group cooperation.

Practical Work as a Factor in Chemistry Teaching

Practical activities in chemistry provide opportunity in promoting the scientific methods of thought, which include inculcating in the learner  the scientific  habit of sensing and observing problem, recording, formulating hypothesis, conducting experiment, making inference and drawing conclusions based on theory and observation. The students further develop scientific attitudes, such as curiosity, open mindedness, honesty, thoroughfulness and objectivity.

The implication of the above is that practical or laboratory method of teaching encompasses three domain widely referred to as the Bloom’s Taxonomy of educational objectives. Agbi (2004), described the three domains as follows:-

The cognitive domain: This deals with the recall or recognition of knowledge and development of intellectual abilities and skills.

The effective domain: This describes changes in interest, attitudes, feelings and values and the development of appreciation and adequate adjustment. For instance, cooperation, openness, honesty and neatness are positive attitudes which fall into this domain.

Psychomotor Domain: - this describes manipulative skills; the use of hand especially in practical work, e.g. the ability to use burette, microscope etc.

From the trend of events on performance of students in chemistry in the senior secondary certificate examination (SSCE), it should be understood that generally the performance has been poor. The source of this poor performance is not clearly ascertained. Could it be attributed to theory or to practical? Nevertheless, some people still feel that students perform better in the theory than in the practical in chemistry. Hence, even those students who perform well in the theory sometimes fail practical. Although it is also a general understanding of science educators that practical activities enhance performance of students in theory. Mamah (1998), observed that practical do reinforce theoretical learning and obvious reality in practical work. They promote problem solving and self reliance in real life situation. According to Onyegegbu (1999), use of mediated instruction enhances students’ cognitive achievement in science.

The Chemistry curriculum places more emphasis on guided discovery method which is activity oriented than the traditional lecture method for the teaching of Chemistry Practical work has been described as a process of learning which demands activity rather than receptivity which is characteristics of theoretical work. Sola and Ojo (2007) noted that science teachers have always recognized the importance of practical work as a means of introducing learners to the scientific process of experimentation. In relation to this, the United Nations Educational Scientific and Cultural Organization (UNESCO) and the International Union of Pure and Applied Chemistry (IUPAC) have participated in numerous international meetings to promote inexpensive experimental based teaching in chemistry. Effective teaching of practical chemistry which laid emphases on bench-work, in Nigerian secondary schools, is of uttermost importance to students, teachers, parents and the government. They continued by saying that chemistry teaching should develop in the student manipulative and experimental skills to make him or her confident in conducting experiments and or researches. Student should do practical work of conducting experiments, reporting their observation and making inferences or conclusions, thus, developing their scientific knowledge and experimental skills and at the same time arousing and maintaining interest of the students in the subject. (Maduabum, 1994) noted that practical work involves the students in observing, counting, measuring, experimenting and recording observations. The aim of practical according to Eze (2000) is to inculcate into the students the habit of drawing conclusions based on observation and experimentation. Exposure of students to practical work enables them to develop scientific skills.

Dienye and Gbamanja (1990) were of the same view with Maduabum when they stated that practical work helps students to develop manipulative skills through opportunities offered them in enquiry, discovery, practical investigations and the handling of equipment and apparatus. They further observed that practical work helps the student to learn how to generalize their way of thinking such that it is useful to them in the interpretation of phenomenon and solving societal problems. But science educators are worried over continued poor performance of students in chemistry practical in SSCE. A number of studies conducted by science educators on the poor performance of students in Chemistry pointed an accusing finger on practical work.

Akalonu (1998) opined that chemistry students failed to acquire the necessary practical skills needed for success in external examination. This view is in line with the WAEC Chief Examiner’s reports (2002) which indicated among other things, that students’ major weaknesses in practical chemistry examination were in the areas of:

poor description of colors of solution, precipitation, gases or odor of gases.

Poor mathematical competences in questions requiring calculations.

Poor interpretation of scientific data or poor deductive reasoning.

Inability to read or measure accurately e.g. burette reading.

Inability to relate theoretical knowledge to practical observations.

Inability to carry out confirmatory test in qualitative analysis etc.
Concept of Laboratory Facilities

Definition and Historical Perspective of Science Laboratory  
 Science teaching especially in senior secondary schools in Nigeria is mostly conducted within a special accommodation called the school laboratory. Laboratory is a focal point for all scientific activities. Laboratory work is an established part of courses in science both in secondary and higher education. Muhammad (2010), defined science laboratory as an instructional facility that helps pupils to learn what science is and how scientists work. 

 There are several locations in and around the school which could serve as means of helping students learn science. In its broadest sense, such locations are considered to be laboratory facilities that provide meaningful science learning experiences. These locations include: A nearby school garden, a carpenter/blacksmith/mechanic workshop, pond, railway station, hospitals e.t.c these locations provide direct science learning experiences to the students by bringing them face to face with the concrete objects and happenings, these locations are more suitable for learning science. 

Based on Mohammad’s (2010) definition, two types of laboratory can be identified: 

Indoor laboratory: Suitable place specifically designed, organized and managed for scientific investigation. 

Outdoor laboratory: Suitable place used for scientific investigations outside the classroom e.g Farm, river, stream, mechanic workshop e.t.c 

 The first teaching laboratory in chemistry was established in Britain by Thomas Thomsons in the University of Edinburgh in 1807. In 1819, he introduced similar laboratory work to the University of Glasgow when he joined this University. In 1824 Liebig established a chemistry laboratory at the University of Geissen, this was the most exciting period of the nineteenth century. Liebig’s was the first institutional laboratory in which students were deliberately trained for membership of a highly effective research school by means of systematic research experiments (Morrell, 1969). 

 Laboratory classes then gradually developed over the next fifty years until eventually, in 1899, it came to be considered necessary that school pupils be allowed to carry out experiments for themselves. By this time, however, most schools in England had already adopted this way and regarded practical work as an essential requirement for science teaching (Gee & Clackson, 1992). Thus, practical training in chemistry sprang up in universities all over Europe and North America. These were devoted to the teaching of skill directly used in industries and research (Letton, 1987). Practical work at this time played a vital role in confirming the theory which was already taught in the classroom. A century ago Armstrong advocated direct experimentation by the pupils rather than demonstration experiments performed by the teacher (Hadson, 1990). Therefore attention switched back once again to teacher demonstration. Towards the end of the twentieth century, more sophisticated alternatives had been introduced to facilitate the effective learning in school laboratories. These include: pre-laboratory experiences films, video experiments, computer based pre-laboratories, post-laboratory exercises and computer simulations (Carnduff & Reid, 2003). 

 Benneth and O’Neale (1998), proposed guide for the design of laboratory course in chemistry in higher education in terms of the “logical sequence” of ideas, “opportunity for real investigations very early in the course” and pre and postlaboratory sessions which actively engage the students”. These principles reflect the ideas of Dennins Diberot, the French philosopher, who outlined three principal means of acquiring knowledge available to us. Observation of nature, reflection and experimentation. Observation collect facts; reflection combines those facts; experimentation verifies the results of the combination. All of these illustrate the need to decide what the aims are for using laboratory work in teaching chemistry in the educational system. Therefore, the researcher need to go round the selected schools to observed there laboratories, those facts that he gather should be combine to verified the result. 

Origin of Experimental Science    

 The use of laboratory method in science teaching originated from the ideas of early scientists. The 17th century is very significant in this respect, Mendelson (1982), characterized the century as the century of “the scientific revolution”. This characterization is so because according to Westfall (1971). “It was in the 17th century 

that the experimental methods become a widely employed tool of scientific 

investigation”. (P.115). 

 Taylor (1963), claimed that “the idea of experimental science began to have influence in about 1590”. (P.90). When scientists started basing their work on deliberately contrived experiments. According to him “Galileo Galilei (1564-1643) was the first to employ the scientific method in the fullness” (P.91) in physics and astronomy.  

 However, it was in the 17th century that scientists paid greatest attention to the scientific method that led to a revolution in science. The sheer number of persons that paid attention to methods then indicated the need for an acceptable method of conducting experiment in science. Francis Bacon (1561-1626) was perhaps the first in the 17th century to formulate a series of steps to account for the scientific methods in his book Novum Organum (Taylor, 1963). The book was a reaction to Aristotle’s treatise in logic referred to as Organum. Bacon based his method on the inductive method of objective observation and experimentation without any preconceptions. Westfall, (1971), credited Robert Boyle with perhaps the best statement of the experimental method that focused on “the activity of investigation that distinguishes the experimental method of modern science from logic” (P. 115). The emphasis on method during this period paid off with the several discoveries and inventions in the 17th century and beyond, thereby giving the impression, that science is synonymous with its method. 

Importance of Laboratory Facilities in Secondary Schools  

Agricultural Science laboratory here is used to describe the practical activities, which students undertake using chemicals and equipment. Thus Boud, et al., (1986) stress that, when planning a course, it is important to state clearly the course aims, goal and objectives. What is to be taught, who is to be taught, by what means and most importantly, what are the intended outputs?  

 Carnduff & Reid (2003) went on to provide a set of possible reasons for the inclusion of practical work in secondary school courses in Agricultural Science as followed: 

Illustrating key concepts 

Seeing things for ‘real’ 

Introducing equipment 

Training in specific practical skills and safety 

Teaching experimental design 

Developing observational skills 

Developing deduction and interpretation skills 

Developing team working skills 

Showing how theory arises form experimentation 

Reporting, presenting, data analysis and discussion 

Developing time management skills 

Enhancing motivation and building confidence 

Developing problem solving skills 

The development of powers of observation, measurement, prediction, interpretation, designing of experiments are dependent on laboratory work. However, laboratories at secondary level do not seem to play their role very well to gain these goals and objectives (Carnduff & Reid, 2003). There may be a major need to change or improve the present situation to create more opportunity for the students to fulfill these objectives. 

Lack of clear sense of purpose in the design of laboratory courses is another factor which emphasizes the need for review and change. Infact, secondary school teachers concentrate on the experiments to be performed by the students and on the time available, rather than on the educationally best way to achieve their teaching aims, although all the evidence that they need to improve practical teaching is easily available. This pinpoints the root of the problem: too much emphasis on the experiments to be performed and not enough emphasis on what the students should be gaining. It asserts that all the evidence to improve practical teaching is easily available. 

The important issue is that school teacher needs to decide which skills are to be developed in a particular laboratory course, to set these out in clear, unambiguous terms for the students, and to ensure that the whole design of the laboratory experience is consistent with specified skills. 

The conventional way of preparing students would be to encourage them to read their laboratory course manual, but these manuals need to be re-written with simplicity in mind, if it is desired that students do not use them as ‘cookbooks’ Johnstone & Letton, (1990). Below are the importance of science laboratory work. 

Shulman & Tamir (1973) identified three rationales generally advanced by those that supported the use of laboratory in science teaching thus: 

i) The subject matter in science is highly complex and abstract ii) Students need to participate in enquiry to appreciate the spirit and methods of science, and  iii) Practical work is intrinsically interesting to students 

Shulman & Tamir (1973), also compiled a list of objectives of using laboratory work in science teaching. The list includes the teaching and learning of skills, concept, attitudes, cognitive abilities and understanding the nature of science. Also, there is hardly any science course that do not usually list the objectives of science laboratory work (Collette & Chiappetta, 1984). 

Carnduff & Reid, (2003), outline the need for laboratory work in chemistry education in three broad areas. 

(i)Practical skill (including safety, hazards, risk assessment procedures, instruments, observation of methods). 

(ii)Transferable skills (including team work, organization, time management, communication, presentation, information retrieval, data processing numeracy, designing strategies, problem solving, and 

(iii)Intellectual stimulation: Connections with the ‘real world”, raising enthusiasm for chemistry. 

The making of chemistry real is also stressed and the absence of laboratory course would make this very difficult to attain. 

All science curricula in Nigeria list practical activities that should go with each curriculum item listed. The current WAEC (2008) and NECO (2008) syllabi 

recommended that the teaching of all science subjects listed in their syllabi should be practical based, perhaps, to demonstrate the importance they attached to practical work in science. Thus, several decades of emphasizing the importance of Laboratory work in science teaching have elevated the importance to the level of a dogma. Thomas (1972), though that science educators should treat laboratory work as the “meal” rather than an “extra” or the desert after a meal”. Also, Bajah (1984), said “All science teachers and students should know that practical work is the “gem” of science teaching (P.44). This importance of laboratory work originated from the view of some American educationists in the early sixties that extolled the importance of laboratory work in science teaching. Notable among these personalities are; Schwab (1960), “Brunner” (1961), and “Gagne”, (1963). They all extolled the virtues of teaching science as a process of inquiry or discovery. Before them, Dewey (1938) advocated learning by doing through his “project method” that he considered as a method of organizing the school curriculum on scientific basis. The ultimate goal of these advocates of practical work was to train students to become good scientists in the future. The surprise by which the former Soviet Union took the Americans and perhaps the world, in launching the sputnik into the space in 1957, motivated their position. Emphasis in science teaching at this time shifted from the products of science, to the processes of science i.e. how we teach and learn science (Bates, 1978). 

 According to Shulman and Tamir (1973), this shift in emphasis lacked empirical evidence, because the influence of these educationists mentioned above formed the basis of the shift. As a result of this influence, and the need to match the Soviet feat, the Americans commissioned and executed several curriculum development projects,  which were all laboratory based, these curriculum development activities, with emphasis on laboratory work, spread to Nigeria and elsewhere in the world. 

Laboratory Resources 

Resources as defined by Hornby (2006) are supplies of something that a country, an organization or a person has and can use, especially to increase wealth. Hornby further explained that resources are things that can be used to help achieve an aim, e.g. a book, equipment etc that provide information for teachers and students. In the context of this work, resources are discussed as it concerns Integrated Science laboratory.

Laboratory resources can be viewed as supplies of individuals and materials whose utility in one way or the other help in the actualization of educational objectives. All resources have unique qualities of utility, availability and consumption (wikipedia, 2011). Resources are vital for any teaching-learning process to proceed effectively. The desirability of adopting material resources for teaching Integrated Science cannot be over emphasized in making the lesson concrete and practicable. They are necessary tools that facilitate learning. Chime (2010) is of the opinion that resource materials enable the teacher to teach more effectively or better still enable the children to learn more readily. Learning resources motivate students and serve as effective ways to explain and illustrate subject content. In a similar vein, Oladipo (2008) asserted that resource materials facilitate understanding of concrete materials, creative motivation and interests for the subject. These laboratory resource materials reinforce learners to retain information for a long period of time. Chukelu (2009) agrees with Okafor (2000) that utilization of material resources for teaching-learning processes has the following positive effects on the learners:

Holds students’ interest.

Retains information.

Provides concrete and realistic experience.

Stimulates imagination and self-activity.

Helps to clarify abstract ideas.

They promote greater acquisition and longer retention of factual knowledge.

 Laboratory resources are broadly classified into two, namely: human and material resources. Researchers have identified different types of resources. For instance, resources could be identified as human resources; natural resources; material resources; community resources; capital resources and personnel resources. Chimezie, Ike and Iwu (2002) categorized resources into message, people, materials, devices, techniques, settings and the learner. For the purpose of this research work, only human and material resources are discussed.

Human Laboratory Resources otherwise called resource persons are people who possess more authentic knowledge and needed information and skill, and are also willing and able to communicate to students the information, and have the right or authority to give the information out. They can be foreigners or indigene. They provide wonderful opportunities through creative activities for self expression. Their invitation and selection depends on the content, objectives and methodology most appropriate for each topic. Wikipedia (2011) view human resources as a term used to describe the individuals who make up a work force of an organization. Human resources are the skills, energies, talents, abilities and knowledge that are used for the production of goods or the rendering of services (Wikipedia, 2011).Resource persons also called human resources are expertise individuals with specialties in different professions. These specialized experts have the needed skills which can be transferred to others. Human resources are selected based on professionalism and talent not because of age, gender or location. Laboratory human resources are both academic staff as well as the laboratory staff. Nwagbo (2005) highlighted some of qualities of a Integrated Science teacher as a competent resource person as: being emotionally stable, have good disposition, show a democratic and cooperative attitude. She/he should also demonstrate empathy, patience, humor and fairness. These personality traits of the teacher add to his effectiveness in teaching and learning of Integrated Science. Nwafor (2008) listed the professional duties of Integrated Science laboratory resource persons as follows:

Help to determine the objectives of the school system.

Provide laboratory facilities for use in the Integrated Science laboratories.

Help to develop relevant curricular and learning materials (like posters, charts, videos, tapes, real objects and specimens).

Assist in the development and evaluation of resources for school learning.

Serve as speakers on career days.

Help in the implementation of Integrated Science laboratory innovations.

Organize meetings, workshops, conference and seminars for teachers and or students

Providing advice on budgeting, financing, purchasing, policies and procedures to be employed in Agricultural Science laboratories.

Help in the development of programmes for the maintenance of Integrated Science laboratory building and equipment.

Monitoring and evaluation of staff, students and all available material resources.

Material laboratory resources could be divided into four namely: audio-visual materials, visual/non-projected materials; audio media and projected media.   

Availability of Laboratory Facilities in Schools

The use of aids in teaching is of importance as they help to stimulate Learners interest and promote understanding. According to Akoano and Akpokiere (2006) the teaching and learning of science which is practical course requires practical laboratory activities because experiment is the hall mark of science education. Uyoata (2006) also opined that meaningful learning of science requires the use of multisensory approaches where appropriate instructional resources are selected and used. This is necessary because in this kind of learning students make use of more than one sense modality in learning. Dangbin (2008) also reported that practical activities using sufficient facilities enable learners to acquire cognitive skills such as formulation of hypothesis, making assumptions, designing investigations, understanding variables, observing, recording date etc and associated with these activities are scientific attitudes like curiosity, perseverance etc which are necessary for engaging in faithful science investigation. However, Lawal (2006) reported that Integrated Science physical structures as well equipment are inadequate. Ajayi (2008) also reported that Integrated Science teachers in secondary schools have always lamented that among the various obstacles to effective teaching of Integrated Science practicals includes lack of laboratory space and equipment, large class and in adequate time allocation. Oludare Abiodun and Ajayi (2006) also reported that there are no enough classrooms and laboratories. Laboratories have poor facilities and equipment and that, supplies of chemicals and reagents for experiments are quiet low. Also schools lack laboratory assistance resulting in the poor maintenance and obsolete nature of laboratory facilities. Adepoju (2000) also reported that the quality of the products of the education system is daily depreciating due to obsolete, inadequate or even non-availability of materials. There is a general consensus among science educators that science teaching in schools has continued to be theoretical and not practically oriented (Ihieglulem 2006, Oludare Abiodun and Emmanuel 2009) As a result of this learners do not think practically and they are not able to apply the knowledge acquired. Little encouragement is given to learners to find out things for themselves instead they are being fed with fact and dogmas. As a result of this many science classrooms are characterized by for the purpose of passing examination. Supporting this view Ogu (2008) reported that in most schools emphasis is more on the memorization of facts with a view to passing examination and less on the method of finding out the facts and learning to apply them. That the practice is to defer practice to few weeks to the external examination. This practice prepares the students for the examination but does not give room for any meaningful learning. Resources are aids to learning rather than teaching, sourcing them however, is the responsibility of the teacher. Sourcing for resources makes the teachers work cumbersome as a result of which few teachers would like using them (Dangbin, 2008) That some teachers may not want to use facilities simply because they are too lazy to go for them even when they are available. Also some teachers may not want to use teaching facilities because they have been trained in the use of excessive verbalization of ideas and they are reluctant to shed the old practice. According to Lewin (2000) high institutions in Nigeria charged with the responsibility of training science teachers are increasingly turning out teachers without requisite experiences in laboratory practices. Such trained teachers usually lack the necessary competence and confidence to conduct practical classes thus even when materials are within easy reach they may refuse to use them. The conditions under which many teachers function do not engender any enthusiasm for practical work. The class size especially in urban schools is sometimes larger. According to Chika (2010) there is a general increase in the environments f students who study Integrated Science without a corresponding increase to school facilities. Adebayo (2000) had earlier reported that the population of students has continued to grow every year at the expense of available physical facilities for their use that government as failed to expand or put in place new facilities thereby making existing facilities to be over utilized because of the pressure on them. supporting this vie Lewin (2000) reported the importance attached to laboratory activities does not match government's provision of laboratory resources and equipment possibly due to the condition of the national economy which is deteriorating. Justifying this Lewin (2000) noted that in most state governments have given up the hope of adequate equipping all schools with science facilities. Instead they have designated some schools  as 'special science schools' which hey equip with  their meagre resources .Another related problem is the practice in which teachers are not involved in planning and procurement of relevant instructional facilities for use in schools. According to Uyoata (2006) truckloads of items some of which are so strange and not related to the contents of the science curriculum are imposed on the teachers. Such materials are packed away where they collect dust for years which leads to malfunctioning of such facilities. They may lie waste because the teacher does not know how to use. And when they are faulty the replacement parts are hardly available.

Effective Design of Laboratory Learning Exercises        

 To be effective, pre-laboratory preparation needs to be more than just an encouragement for students to read their manual before coming to class: pre-laboratory exercises must be designed as carefully as the practical manual itself (Johnstone & AlShuaili, 2006). Pre-laboratory exercises are essential form of guide to instruction. There is strong evidence that students learn more deeply through guided instructions than through discovery-based learning (Kirschner, et al., 2006). Example of such activity is worksheets which have been shown to have positive effects on student performance (Nadolski, et al., 2005). It leads to transfer of knowledge and problem-solving skills and guards against students acquiring misconceptions or disorganized knowledge (Kirschner, et al., 2006). 

 The pre-laboratory exercise can be used to do many things, although it is more or less impossible that it can do them all for any specific experiment. A pre-laboratory exercise may be able to: 

Stimulate the students to think through the laboratory work 

Encouragement students to recall or find information such as structures, equations, formulae, definitions, terminology, symbolism, physical properties, safety hazards or disposal procedures 

Check that the experimental procedure has been read and understood. It can offer practice in data handling, drawings or calculations of the kind to be used in the write-up 

Lead the students into thinking about the procedure or the concepts and may encourage the students to connect and revise prior knowledge, thus providing some reassurance about the topic. 

Bridge the gap between laboratory and lectures, experiment and application (O’ Brien & Cameroon, 2008). 

The actual laboratory experience needs to be developed and changed. This is where the specification of clear aims and objectives can be helpful. For example, some laboratories can be developed that illustrate the chemistry being covered in lecture classesand make it real of the students. Thus, some synthetic organic chemistry may be covered, while in the inorganic area, the synthesis and study of the spectra of various metal complexes may be highly relevant. These various methods use in literature if full of papers describing all kinds of ingenious ways to make experimental work more interesting, relevant, safe and yet exciting (Carnduff & Reid, 2003). 

The post-laboratory task can leads to an important aspect: what happens after the experimental work is completed in the laboratory? Very often the writing up of a report is seen by the students as pointless, particularly when it match the production of a ‘correct’ result. It is here that post-lab tasks can be invaluable, provided that they are designed to match the aims for the laboratory. Some of the ideas above implicitly involve post-lab tasks. Much can be built around discussion, looking for patterns in results and seeking to relate data obtained to underlying understandings in chemistry. This may involve a report or it may involve reaching a group conclusion. It may involve an application of a finding in a new situation, ideally, related to life outside the laboratory (Skryyabina, 2000). 

The aim of post-lab task is to move laboratory experiences which stimulates and challenges, allowing students to see chemistry, as a science, at work. The conclusion can be summed up thus. “To change the experience, you don’t need to change the experiment, just what you do with it” (Carnduff & Reid, 2003). 

The review of related literature is to exposed the researcher to research work that has been conducted in this topic. But what prompted this research work is yet the fluctuating nature of student’s performance in chemistry at SSCE level in Kaduna State. Practical cover 40% of the total score in SSCE and if students have basis and confidence to conduct these practical exams, it will be easy to pass the exams. The rate of  failure in public examination which persistently increased has attract the attention of many stakeholders. The believe is that no nation can develop scientifically and technologically without qualitative and quantitative educational system (Alao, 1990). 

Bonwell & Esison (1999), affirmed that the problem of poor school performance was generally caused by poor method of teaching in schools. This prompted for this research work to strengthening and exploit other ways to remedy the situation. 

Improvisation of Laboratory Equipment     

 Sometimes the apparatus required by the teacher may not be available. When the alternative is to make the item or apparatus ourselves, then the idea of improvising thus comes in. To improvise in science laboratory is simply to provide or make an alternative apparatus, which we do not have in stock. Muhammad (2010), defines improvisation as the act of using any product of similar or near similar to the actual instructional material in order to facilitate learning. i.e. creation of cheap and simple alternatives by the teacher or students and the careful selection of commonly available materials in order to made the teaching-learning process easier. It can also be view as the means of constructing or creation of cheap and simple alternatives by the teacher or students to make the teaching and learning process easier. The fact is that, in the absence of the actual instructional materials, an alternative to construct or made new one for used is what improvisation is all about. Other reasons for improvising teaching/learning material include; 


To encourage creativity in teaching/learning situation 

ii) 
To save cost. 

Improvisation is vital in science teaching and learning, especially when materials and equipments in the laboratory are not adequate to meet the class size (Rothsak, 2013). Since experiment to be perform in the class, should be carried out by the students themselves and should take the form of “finding out” improvisation cannot be 

avoided by the teacher.  

Opong (2014), reported that the best way to teach the skills and attitude of science in the laboratory based instruction is to give the learners an opportunity to practice these skills. These skills are not in-born but are developed and mastered through practice. It is in the laboratory that learners have the opportunity to practice science and acquire the right scientific skills and attitudes. Students who are privilege to conduct practicals adequately perform better in science achievement test (Katcha, 2013).

Safety in Laboratory 

 Most activities that go on in the lab, like the experiments are dangerous in their own way and students should be taught the dangers inherent in such activities and how to avoid the hazards. The safety measures to be taken in the lab are in two categories: 

Measures taken to prevent accident 

Measures taken to care for injuries and damage caused by the accident. Accidents in the lab could result from fire, cut from glass wares, heating substances and dangerous chemicals. 

 These are measures taken to ensure safety for all users of the lab facilities and lab properties. i.e when working in the lab the following habits should be followed: 

Always wear protective glass, clothing at all times. 

Always read the label on reagent bottle twice and carefully. 

Always check glass-ware for cracks before use. 

Glass storage bottle should be placed at or near floor level. 

Point away from  person test-tubes or any piece of equipment which may expel a gas  or liquid. 

When diluting acids, acids should be slowly added to water and not vice-versa. 

Report all injuries however minor, breakage and faulty equipments. 

Always flush drains whenever chemicals are poured in. 

Always label container correctly with the full name and concentration of the content. 

Know the position of the first aid box, fire extinguisher and other safety equipments and how to operate them. 

Corrosive chemicals should only be brought in to the teaching laboratories when needed. They should never be stored above the shoulder height of the shortest person using the laboratory. 

Eating, drinking and smoking in the laboratory are hazardous. Do not drink from laboratory taps. 

Always wash your hand before leaving the laboratory and leave your lab coat behind. 

All organic chemicals other than food stuffs should be treated as toxic. e.t.c. 

Laboratory and Learning Outcomes Of Students

Laboratory has been conceptualized as a room or a building specially built for teaching by demonstration of theoretical phenomenon into practical terms. Farombi (1998) argued the saying that “seeing is believing” as the effect of using laboratories in teaching and learning of science and other science related disciplines as students tend to understand and recall what they see than what they hear or were told. Laboratory is essential to the teaching of sciences and the success of any science course is much dependent on the laboratory provision made for it. Affirming this, Ogunniyi (1983) said there is a general consensus among science educators that the laboratory occupies a central position in science instruction. It could be described as a place where theoretical work is practicalized whereas practicals in any learning experience involves students in activities such as observing, counting, measuring, experimenting, recording, observation and carrying out field work. These activities are totally different from the theoretical work which involves listening to talks and taking down notes from such talks.

According to Ango (1986) laboratory work

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

Promotes that science is not only products or process;

Affords the learner the basic skills and scientific method of problem solving;

Knowledge obtained through laboratory work promotes long term memory.

Laboratory helps to provide a forum wherein the learner is given the exercise to subjects, his beliefs, ideas, statements, theoretical propositions etc. to some forms of experimental test (Soyibo, 1990). To maintain and arouse the interests of students in subjects involving laboratory work, the teacher should be effectively involved in order to transfer knowledge and facts to learners for a good performance in any examinations. In line with this, one then pauses to ask, to what extent has laboratory been able to achieve its objectives. Odulaja and Ogunwemimo (1989) highlighted that the teacher assumes a position of dispenser of knowledge with the laboratory serving the function of drill or verification. They further explained that at the other extreme, the teacher assumes the position of guide to learning and laboratory as a place where knowledge is discovered. However, there are growing evidences that teachers do not exhibit behaviours which are complementary to achieving the stated objectives. They include methods of teaching practical work; inadequacy or absence of well-equipped laboratories; high enrollment of students; inadequacy of resources for teaching and learning practical work; quantity and quality of teachers.

Nwachukwu (1984) discovered in her survey of the resources for the teaching and learning of Biology in some of the new secondary schools in Lagos that there was a general inadequacy of resources. She also found out among other things that (a) out of 80 per cent of the old schools that accepted as having laboratories, none had a well-equipped laboratory and (b) 40 per cent of the schools had no laboratory at all, while the remaining 60 per cent had rooms labeled “laboratory” without adequate apparatus, she concluded that teaching of Biology practical by teachers would be difficult and that students learning experiences would be limited. In his contribution, Balogun (1982) submitted that no effective science education programme can exist without equipment for teaching. Writing on the situation of our secondary schools today, Okoli (1995) reported that laboratories have become shelves of empty bottles of chemicals. In terms of academic achievement, Soyibo and Nyong (1984) have shown that schools with well-equipped laboratories have better results in the school certificate science examinations than those that are ill-equipped. Corroborating this, Gana (1997) reiterated that students instructed entirely by the laboratory methods had higher attitude’s scores but lower achievement scores than students instructed entirely by the traditional lecture or textbook mode. Yadar (2007) opines that no course in science and mathematics can be considered as complete without including some practical work. The practical work ought to be carried out by individuals either in science laboratories or in classes. At school level, practical work is even more important because of the fact that we learn by doing. Scientific practices and applications are thus rendered more meaningful. It is an established truth that an object handled impresses itself more firmly on the mind than the object merely seen from a distance or in an illustration. Thus practical work forms an important feature in any science and mathematics course (UNESCO, 2008). In view of these different and conflicting findings, the study found the relationship between teachers’ quality and students’ academic achievement.

Laboratory Activities/Materials as a Factor in Chemistry

The Chemistry curriculum places more emphasis on guided discovery method than the traditional lecture method. This implies that each science-based secondary school should have a well-equipped laboratory for effective Chemistry instruction and realization of the objectives in view. Here the Chemistry teacher is advised to manage the laboratory resources very well. Provision of adequate physical facilities such as well equipped laboratories, workshops and classrooms will therefore go a long way in promoting effective teaching and learning of science. The present bad condition of science laboratories is quite alarming. Very few laboratories exist and even where they exist, they are virtually either empty or haphazardly filled. This situation is unhealthy for the effective teaching of Chemistry and related subjects.

In connection with this, Ali (2002) stresses that basic laboratory facilities in Nigerian schools are lacking. He believes that in an ideal situation, different science subjects such as Chemistry, Physics and Biology should have separate laboratories. In reality, however, the condition is very unpleasing. In some schools where science and technology are taught, not even a single laboratory or workshop is available. Students that learn under this condition are exposed to only the theory of science rather than scientific skills. They do not acquire knowledge about discovery method, which will assist them in developing their investigative skills, which could later be applied whenever the need arises. Okebukola and Ajewole (1990), while expressing their views on science teaching facilities argue that, “the teaching of science and technology subjects requires the use of specialized laboratories, workshops, machines, tools and equipment. Unfortunately in Nigeria, this low-level of funding of schools makes it impossible to properly and adequately equip their workshops, studios and classrooms.

Ezeano (2002) reported that the noticeable poor performance in chemistry in external examination is caused by lack of laboratory materials which normally result to inadequate practical before the examination. Eze (2001) seems to support the above claim when he reported that physical facilities like classrooms, laboratories are abysmally inadequate, un- maintained and lack requisite apparatus and equipment. Ogunniyi (1996) and F.l.S, Inspection Reports (2004), Studies on resources and laboratory work examined the relationship between laboratory facilities and students’ achievement and skill acquisition, the outcome of the study showed that laboratory activities in selected schools was still more or less an extension of the theoretical class rather than a place to carry out investigation due to lack of facilities. F.I.S. Inspection Reports (2005) found a set of behaviours (manipulating apparatus, observing activity, etc) correlated strongly with manipulative skills and conduct of the experiment, while students’ attitude to laboratory work correlated strongly with manipulation of apparatus. Okebukola (2005) while investigating the relationship between laboratory facilities and students’ laboratory skills acquisition in secondary schools discovered that many biology, physics and chemistry students revealed poor powers of observation, poor measurement, classification and experimental skills of inferring, predicting and formulating models due to lack of laboratory facilities in some schools.

Ezeano (2002) further observed that the use of instructional materials in improving learning processes has not received the attention it deserves in Nigerian schools. The neglect of the practical aspect of chemistry in schools has been blamed on such factors as inability of the school authorities to provide materials and equipments for practical work and teachers’ failure to recognize the importance of practical work in chemistry teaching. Even when laboratory materials are available, some teachers may not even put them into proper use either because of their inability to manipulate such equipments or because of lack of devotion.

Pwol (2000) reported that many schools in our country that offer chemistry as a course do not have equipment necessary for effective and efficient teaching of practical chemistry. The few available ones according to her are not properly utilized. Ndana, (2000) seems to support the above claim when he reported that one of the most striking problems of science teaching in Nigerian secondary schools today is that of inadequate science teaching materials, which arises as a result of the inability of the government to meet the cost of these materials.

Inadequate materials and equipments in our schools, according to Amaefule, (2001) removes the activity components of the science lesson which otherwise makes science real and experimental. In the absence of using teaching and learning resources, science teaching becomes expository and didactic in our secondary schools. He further reported that many students perceive science as a difficult subject because it involves imagination of object and concepts when laboratory materials are lacking. Commenting on inadequate facilities for science teaching which hamper to a great extent the learning of science in schools, Sola & Ojo (2007) said that lack of adequate science equipments makes the learning of science very uninteresting, difficult and even frustrating. When materials supplied are insufficient or inappropriate science students are offered less opportunity to make progress and receive satisfaction. It may also limit effectiveness in the teaching and learning process.

From foregoing, it is clear that deficiency in practical chemistry is as a result of inadequate materials and equipments and this has influenced students negatively which leads to their poor achievement in external examination. Hence this study tries to compare and find the differences that exist between practical and theory scores in SSCE to determine which among the two aspects is responsible for the incessant poor academic achievement of students in the external examination in chemistry.

Nigeria is endowed with abundant natural resources that can be used to teach chemistry effectively by a competent chemistry teacher. Maduabum (1995) argued that if science is to be learned by doing, the teacher must look for resources beyond the classroom. A sole reliance on the inadequate school resources will increase an undesirable class participation in which the students will continue to remain mere passive participants in the learning process. Science, particularly chemistry is better learned by doing or manipulating available resources/materials.

Concept of Academic Performance

Academic performance or "academic achievement" is the extent to which a student, teacher or institution has attained their short or long-term educational goals. Completion of educational benchmarks such as secondary school diplomas and bachelor's degrees represent academic achievement.

Academic achievement is commonly measured through examinations or continuous assessments but there is no general agreement on how it is best evaluated or which aspects are most important—procedural knowledge such as skills or declarative knowledge such as facts. Furthermore, there are inconclusive results over which individual factors successfully predict academic performance, elements such as test anxiety, environment, motivation, and emotions require consideration when developing models of school achievement. 

(Briggs, 2008) found home-work to be a correlate of academic performance. The author has stated that homework bear positive relationship with learning outcomes when it is relevant to the learning objectives. Earthman, (2004), indicated that lack of motivation and professional commitment produce poor attendance and unprofessional attitudes towards students which in turn affect the performance of students academically. 

Briggs, (2008) has revealed a number of factors that affect students’ academic performance. One of the factors is how students actually learn or intend to learn and what teachers actually teach. In his view, other factor - like shortage of books and materials, teaching and teacher education affect students’ academic performance. He adds that the type of teachers, their experience professional, qualifications and commitment to work may contribute to the students’ achievements. In addition to his findings, he insists on instruction time in which students spend in actual learning activities.  The author contends that the more they understand the better they perform. 

Academic performance as measured by results

Unlike the variables of regulation of time and study environment (attention) and effort regulation (motivation), there have been studies conducted on the impact social media usage has on academic performance, specifically cumulative GPA. Several studies investigating the impact of social media on academic performance were conducted (Chichi, 2001). In one study, the students were given surveys that inquired about their daily social media usage, whether they used social media sites while completing university work, which sites they used more often, and their GPA (Peter, 2015). The results indicated that students spent a large amount of time in their day on social media, and used social media while working on classroom assignments. The results also indicated that high-frequency social media usage is correlated with lower overall academic performance. However, results also suggested that when social media is used for academic purposes, there was not a negative correlation between social media usage and academic performance. Students in other studies seldom reported using social media for academic purposes (Chichi, 2001).

These findings were consistent with another study (Chichi, 2001) in which students were asked similar questions about their social media usage and their overall academic performance.

The results indicated that a majority of the students reported spending much of their time using social media sites (i.e. checking or posting on social media). Furthermore, students spent time on social media while or instead of engaging in academic assignments and academic performance was negatively affected.

Students who frequently engage in social media may not see the impact of their use on overall academic performance, or the relationships between key strategies and skills important for academic success and social media use. Engaging with social media implies that students are not removing the distractions from their environment to allow them to focus their attention (regulation of time and study environment). Also, choosing a more favorable task such as social media may mean they are not persisting in the primary, study-related task when it becomes difficult or they are not motivated (effort regulation).

Research suggests relationships between these variables; however, there has not been research conducted that explicitly examines the juncture between social media usage, regulation of time and study environment, effort regulation, and academic performance. The study described here addresses these gaps. The purpose of this study was to first explore the predictive relationship between social media usage and academic performance. Second, the purpose was to determine whether regulation of time and study environment (attention) and effort regulation moderate the relationship between social media usage and academic performance.
Factors Affecting Academic Performance 

Academic performance is one of the crucial areas of a learner’s life. This is because families as well as government invest in education of the child. Multiple factors come into play when it comes to academic performance of a learner. Determinants of learners’ performance have been the subject of on-going debate among educators, academicians and policy makers (Fabunmi, 1997). Different people believe that different factors affect learners differently under different circumstances. However, there is a form of consensus on general factors that affect performance. These include socioeconomic, psychological and environmental factors (Fabunmi, 1997). 

Socioeconomic factors 

Socioeconomic status is a person’s overall social position to which attainments in both the social and economic domains contribute. It is determined by an individual’s achievements in education, employment, occupational status and income (Fabunmi, 1997). Children from high socioeconomic status perform better at school compared to children from low socioeconomic status families. Socioeconomic status is commonly determined by combining parents’ educational background, educational level, occupational status and income level. On the other hand, students coming from disadvantaged socioeconomic and educational homes perform relatively better than those coming from higher socioeconomic status and educational strata. 

Psychological factors 

Behaviours such as smoking and drug usage can affect academic performance of students as these interfere with brain functioning. Learners need to take good care of their personal health
which includes eating healthy, engaging in regular exercises, getting enough sleep and rest. Some attributes like motivation, readiness to learn and active involvement of the learner play a crucial role in improving academic performance of students in Universities (Fabunmi, 1997). 

Environmental Factors 

Factors in the environment can affect academic performance of students in Universities either positively or negatively. These factors include increase workload, noise, incessant strike actions, inadequate accommodation, poor power supply, inadequate water supply, lack of assess-able departmental/ faculty libraries, and cult activities in institutions of higher learning. Students’ cults have a pronounced effect on academic performance in Universities because every member of students’ cult is expected to place members’ interest over any others(Fabunmi, 1997).

Influences Affecting students Academic Performance
Despite the increase in enrolment and attendance in many developing countries and fragile states, these efforts were still affected by overcrowding of pupils in classrooms, too few textbooks, insufficient instructional learning and teaching materials and an increase in pupil–teacher ratios. These are factors that have forced many children, especially girls, to drop out early in schools (Ezema, 1996).

In Zambia and Mali respectively, a research conducted by Milingo (2000) and Ngandu et al., (2000), found out that a number of factors that were mentioned and affected a larger number of children from attending school mentioned poverty as major problem in many households. Furthermore, the Education for All (2002), UNESCO (2013) stated that apart from poverty and the need for children’s help at home and at work, the main reasons that led to dropout rates was the poor quality of the education provided. Long distances also affected pupils’ attendance and even performance according to UNICEF (2008). UNICEF has also added that household chores, such as fetching water from long distances kept many girls out of school.

Kelly (1991) pointed out that long distance and that by the time pupils arrived at school, they were already too tired to concentrate on schoolwork. The girls were less able than boys were to fight against physical hazards such as swollen rivers especially during rain seasons and dangerous escarpment paths, which they might encounter on the way to school. This situation affected pupils’ enrolment, attendance and performance.

Influence of School Facilities on Academic Performance of Secondary school students

School facilities have been observed as a potent factor to quantitative education. The importance to teaching and learning of the provision of adequate instructional facilities for education cannot be over-emphasized. The dictum that “teaching is inseparable from learning but learning is not separable from teaching” is that teachers do the teaching to make the students learn, but students can learn without the teachers. According to Akande (1995), learning can occur through one’s interaction with one’s environment. Environment here refers to facilities that are available to facilitate students learning outcome. It includes books, audio-visual, software and hardware of educational technology; so also, size of classroom, sitting position and arrangement, availability of tables, chairs, chalkboards, shelves on which instruments for practicals are arranged (Farrant, 1991 and Farombi, 1998).

Writing on the role of facilities in teaching, Balogun (2002) submitted that no effective science education programme can exist without equipment for teaching. This is because facilities enable the learner to develop problem-solving skills and scientific attitudes. In their contribution, Ajayi and Ogunyemi (1990) reiterated that when facilities are provided to meet relative needs of a school system, students will not only have access to the reference materials mentioned by the teacher, but individual students will also learn at their own paces. The net effect of this is increased overall academic performance of the entire students.

Commenting on why high academic attainment is not in vogue in Nigeria primary schools, Adesina (1991) identified poor and inadequate physical facilities, obsolete teaching techniques, overcrowded classrooms among others, as factors. 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.

According to Hallak (1990), facilities form one of the potent factors that contribute to academic achievement of students in the school system. They include the school buildings, classroom, accommodation, libraries, laboratories, furniture, recreational equipment, apparatus and other instructional materials. He went further to say that their availability, relevance and adequacy contribute to academic achievement of students. He however, quickly added that unattractive school buildings and overcrowded classrooms among others contribute to poor academic achievement of the students in primary and other levels of education.

Factors Affecting Students Academic Performance in Chemistry

Nature of Classroom Environment and Students’ Academic Performance in Chemistry 

The role of classroom is very vital in education circle. It is a miniature community in which members interact and influence the behaviour of others (Talton and Simpson 1989). According to Okonkwo and Ozurumba (1989), classroom could be an empty space, an art gallery, museum, workshop, display center or special room. Classroom learning environment has a central purpose and that is to promote teaching and learning. The classroom is a very important place in the operation of a school. It holds students together and offers them the opportunities of achieving the purpose of education. It makes for group socialization through peer interaction and pressures. Akubue (1991), described the classroom environment as a base for all types of educational activities. Giddings and Fraser (1988), described classroom environment in terms of the shared perception of the students and some times the teachers in that environment. 

Classroom environment can be classified into different conditions, such as psychological, Sociological, psychosocial and physical conditions. The psychological classroom environment refers to the level of teaching motivation, anxieties, confusion, Cohesiveness, distraction, encouragement, interest and the difficulties of the classroom learning activities (Haertel and Walberg 1981). The sociological classroom refers to the inter-personal relationship among pupils, and their teachers, relationship between pupils and the subject matters studied and the methods of learning (Anderson 1982), Psychosocial classroom environment refers to the type which provides an area that will help to furnish a number of ideas, techniques and research findings that could be valuable in the school psychology (Fraser 1981a, 1986a). while physical classroom environment refers to the building, artistically design, levels of available seat, good ventilation, quality of light, roofing, ceiling and smooth floor (Akubue 1991). The nature of classroom environment has found to differ according to the quality and design of the above mentioned. Different perceptions of these by students influence their achievements and attitudes in science including chemistry. Fraser (1986b), provide much consistent evidence that classroom environment is linked with students outcome. Haertel G, Walberg and Haertel E. (1981), found out that students learning was consistently related positively to classroom cohesiveness, satisfaction and task orientation and related negatively to friction and disorganization, Eggen, Kauchak and Jacobson (1981), agreed that the organization of physical classroom environment affects how easily students are managed as well as how they achieve. Appleby (1990), observed that in Un-conducive type of environment, student distract, disrupt, and interfere with teaching and learning. They can develop the attitude of coming late to class,  pinching one another, aggression, smoking, lies, truancy, use of drugs cultism, examination malpractice, making all kinds of noise, walking in and out of classroom,  being passively rude or unwilling to participate in the learning  process. Nwosu (1997) and Okobia (1992), observed that un-conducive environment lead students to sleeping in class, calling teachers provocative nicknames, walking out on the teacher, vandalism, smoking and mischief. Consequently, this hinders effective classroom activities, which hinders teachers` effectiveness and poor academic achievement. Fraser (1986), reported that task oriented and structure classes have improved students abilities. In such classroom, students are creative and hard working. Mgbodile (2005), found out that the school climate determine to a large extent the moral, motivation and commitment of teachers to school work and zeal with which students pursue their studies. He further added that a good climate makes it possible to work productive to important school goals such as academic learning, social development, scientific attitude and curriculum development.

Instructional Materials/Equipment and Students’ Academic Performance in Chemistry 

Materials/equipment play a central role in chemistry education. In chemistry classroom environment, materials/equipment refers to those resources, chemicals, compounds, substances, gadgets, apparatus which are used in investigative activities. According to Maduabum (1989), resources are the instructional equipment and materials which the teacher can use to help students to achieve lesson objectives. Equipment/Materials help to provide learners with opportunities, skills and attitudes needed for future work in science and to practice investigative and inquiry activities. It enables children to be actively involved in learning. According to Azeke (1987), inadequate instructional materials and equipment in secondary schools remove the activity components of the science lesson which makes science real and experimental. 

Anih (2001), observed that materials/equipments encourage creative instincts which is fundamental to academic achievement. Ugwuanyi (1998), reported that many students perceive science as a difficult subject because it involves imagination of objects and concepts when laboratory materials/equipment are lacking. Ezeliora (1999), conducted a study aimed at empirically determining which of the learning materials will influence retention of chemistry concepts more among senior secondary school students and to what extent each influence the attitude and achievement of students. She reported that locally improvised learning materials proved superior to the standard learning materials in engendering retention of chemistry concepts. Onyedeji (1986), recognized the role of equipment. In his write up, he wrote, one begins to wonder whether lack of science equipment is not one of the factors responsible for the continuous poor performance of science students when compared to arts students. He therefore, concluded that science materials and equipment must be effectively managed in other to achieve better result in science education particularly in chemistry. Therefore, the laboratory materials/equipment should be adequate and functional, since they are unavoidable need for effective investigation activities, which affects chemistry learning. Nwosu,(1997), maintained that children learn better in an environment that is rich in terms of quality and variety of learning materials and equipment. Students’ perceptions of learning materials/equipment that are attractive, accessible and are easily used influenced students’ overall feelings towards the classroom and their own capacity for learning. This is because practice makes perfect.

Teachers’ Quality and Students’ Academic Performance in Chemistry 

Classroom environment was described by Giddings and Fraser (1988) in terms of the shared perceptions of the students and some times the teachers in that environment. Teachers perceived the classroom environment more favourable than did their students in the same classroom. Cooper & Simonds (1999), states that students may perceive the instructor as either credible or not credible. They may also like or dislike the instructor. This problem can be traced to teachers’ quality. Teachers’ quality has to do with teachers’ qualification, type of leadership, neatness, effectiveness, efficiency, communication skills, dressing style, punctuality etc. These can be assets as well as a liability to classroom discipline Okonkwo and Ozurumba (1989). They further stated that it can be an asset if students perceive the teacher to be democratic, efficient, friendly and warm. If the teacher prepares his lesson and confidently delivers them, if the teacher dresses neatly, if he is firm and constant in dealing with the students. He becomes liability, if he adopts authoritarian or lassie faire style of leadership, if he is emotionally not stable and lacks good communication skills, if he sexually harasses the students etc. Appleby (1990), observed that, in this type of environment, students are passively rude or unwilling to participate in the learning process. Nwosu and Okobia (1992), states that, this hinders teachers effectiveness, students learning and positive inter-personal relationship. This can disrupt and negatively impart the overall learning environment for students who are not involved in the inappropriate behaviours. It contributes to additional stress, discontent and eventual burn out for teachers. Frymier (1994) & Umeano (2007) observed that students learn more from the instructors they perceived as credible as well as those they like rather than from those they dislike. 

Lassa (1992), observed that teacher characteristics play some vital role in effective classroom management. He opines that when a teacher has a fundamental disrespect to students’ natural behaviour and thinking, his subordinate interests naturally slow down learning. Hence, Moos (1979), states that teachers who specify clear goals and encourage students participation tend to promote students morals and feelings of personal accomplishment and produce high work performance. Furthermore, Lainer and little (1986), revealed that some programmers on teachers education provide too superficial a general education in science and technology for their teachers to be anything more than movies, that most super-secondary school teacher education programmers do not provide experiences needed to effectively teach all components of an integrated science, technology and society programmers. As a result, teachers can readily apply their knowledge to solution of community problems and perception difficulties. Thus, Ali (1989), points out that how well a teacher performs in science teaching depends on what he was taught during the course. In addition, that progress is only made when what to teach and how to teach becomes part of the teacher. Ogbuanya (1990), opined that effective teaching leads to good academic performance and positive attitude of students in all subjects. Meaning that teachers` competency might be a factor which influence students academic achievement and attitude towards chemistry.

An educational programme can only achieve its goals and objectives if it realizes and recognizes the role of qualified teachers in the teaching and learning processes. The National policy on Education (2004), in recognition of the role of teachers, made it clear that “No education can rise above the quality of its teachers”. In order to attain quality in Chemistry Education in Nigeria, much consideration should be placed on the training of qualitative teachers to handle the course. If quality is to be achieved in the teaching and learning of Chemistry, interest must be shown in developing teachers’ capability to communicate in the language of Chemistry in the classroom. This is crucial as Ezeano (2002) noted that:

“In the classroom, this communication is called pedagogy, which must evolve 
over the years, decades and centuries. Current wisdom tells us that an 
effective pedagogy is the one where the involvement of the learner is active, 
not passive. No longer do we think of students as repositories of what is taught 
them but as active partners in the learning process”.

Chemistry is vital in the science world, being a gateway to professions like Medicine, Pharmacy, Dentistry, Agriculture, Engineering, Biochemistry and a host of others. However, poor academic achievement of chemistry students is evident in senior secondary school certificate examination. Science educators are worried over poor performance of chemistry students in secondary schools as this does not augur well for science education programs at tertiary institutions of learning.

Ezeano (2002) reported that “chemistry teachers are in short supply in our secondary schools, so that normal teaching cannot go on where one chemistry teacher may be asked to teach SS1, 2 and 3 both in practical work and theoretical lessons. It is quite a tedious task for one teacher to prepare student for external examination and still teach other classes. In some cases it is better for one teacher to teach theoretical chemistry or practical work. Where he is to teach both, the practical suffers most because it is more difficult to organize.

Another factor that militates against chemistry teachers’ effectiveness is large class-size. According to Foin (2001) large class-size increases teachers work load, create space problems for practical work, high level of indiscipline and inhabits teachers operational practices, including difficulties in assessing class work and reduces teacher –student interaction. Abdullahi (1996) agrees with Foin when he identified large class-size as a factor that militates against effective curriculum implementation. On his part Alberts (1999), held the views that small class-size enhances better utilization of resources than large class. Another major factor that hinders science teachers’ effectiveness in implementing chemistry curriculum is stress. According to Okebukola and Jegede (2000) science teachers are often subjected to stress especially within the work environment and as such cannot be expected to perform optimally. They reported that poor working conditions, misbehavior of students, lack of resource for teaching, overload with non-teaching duties and students’ poor attitudes toward science are sources of stress for teachers. They further reported that where laboratories are available, there is lack of supporting staff. These supporting staff needed to assist the teachers in the onerous tasks of having to set the laboratory ready for practical exercises, cleaning up and tiding up the laboratory after the student’s practical work. Since this support is not forth coming the teachers are not motivated to set the students on practical exercises. Hence we have a situation where students do not have a single practical work before the actual examination Amaefule (2001). The overall effect of this condition is poor achievement of students. This practice must not be allowed to continue in our science classrooms if ever science education program at secondary level is required to be improved. 
Method of Teaching and Students’ Academic Performance in Chemistry 

In classroom environment, there is every need to vary instructional method in different classroom situation to ensure overall effectiveness. Ani (2001), grouped the various method of teaching science into three vises: practically-base teaching method (laboratory, demonstration, inquiry, and investigation methods etc) theoretically-base method (lecture, executions and seminar method etc) method that are combination of activities and theory include (field trips, play activities method etc). Some research findings are in favor of the laboratory method of teaching, while others are in favor of other method in terms of enhancing students achievements in chemistry (Ugwu 2004). But Ani (2001), reported that no one method can be regarded as the best for every teaching situation. Okorie (1976), suggested that a combination of teaching method should be adopted for teaching chemistry. According to Okorie a carefully designated teaching method can work wonders in making learning effective.

Method of teaching is a technique adopted by a teacher which enables him to achieve the stated objectives of an instruction. Many science education researchers reported that poor facilities for teaching and teachers’ poor presentation of instructional materials in the teaching of Chemistry may be responsible for students lost of interest in the subject and eventually resulting in their failure in both internal and external examinations. Studies on variables of teaching compared different methods of teaching on ability grouping, cooperative learning and enhancement strategies and found poor performances of students to be as a result of poor classroom teaching and students’ attitude to school. Okebukola, (2005). Ali (2002) reported that no one method can be regarded as the best for teaching every situation. Okorie (2004) suggested that a combination of teaching methods should be adopted for teaching chemistry. According to him, a carefully designed teaching method can work wonders in making learning effective. Ali (2002) grouped the various methods of teaching science into three viz: Practically- based teaching method (laboratory, demonstration inquiry,investigation).

Theoretically- based method (lecture execution, seminars, etc).

There are many methods of teaching that can be adopted for teaching chemistry. Effiong and Enukoha (2003), found that both inquiry-based and refined traditional approach could be employed as viable alternatives in science teaching. Ette (1990) indicated that a major defect in our science education is that science is presented dogmatically in most schools as a series of disjointed facts and concepts which students find it difficult to relate to real world. He further continued that most of our secondary schools’ laboratories are ill-equipped and as a result, students are denied that feeling of participation and reality which practical classes and demonstration provide.

The WAEC chief Examiner’s reports (2001) indicated that “the poor achievement of students in science subjects has assumed a dangerous dimension. In the light of this, science educators need to seek suitable ways of tackling the current mass failure if they are to halt the drifts of students to arts and social science subjects”.

Sola and Ojo (2007) asserted that teaching methods such as inquiry, project, lecture- demonstration, lecture performance, problem-solving, field trips, cooperative or group learning, excursion, remedial, laboratory and guided discussion and the use of audio visual materials have been recommended for the teaching of Chemistry in schools. Sola and Ojo (2007) further stated that, “there is however, the need to understand that for different topics in Chemistry, the teaching approach may differ depending on the complexity and structure of the topics. This statement could mean that a science teacher should be versatile in the use of variety of methods and procedures in order to make teaching and learning of science more successful. In fact they stated that, “the most enjoyable aspect of teaching and learning can occur when a variety of teaching methods are used”.

Chemistry needs to be taught properly in the secondary schools to enhance students understanding of the subject and improve their achievement in both internal and external examinations. This can equally increase their chances for gaining admissions in to institutions of higher learning. According to Onwu (1991), teachers of Chemistry are expected to make Chemistry more relevant, enjoyable, easy and meaningful to students. Teachers need to improve their teaching methods and employ appropriate teaching strategies as the teaching–learning situation may demand.

Researchers in science education reported that poor facilities for teaching and teachers’ poor presentation of instructional materials in the teaching of Chemistry may be responsible for students lost of interest in the subject and eventually resulting in their failure in both internal and external examinations. This continuous poor academic performance in Chemistry is an indication that a lot need to be done to make Chemistry education satisfactory in Nigeria. These observations are in line with the trend as described by the WAEC Chief Examiner’s reports (2003), where he indicated that generally candidates’ performance in the paper was poor due to poor knowledge of fundamental principles and procedures especially in qualitative analysis and lack of exposure to laboratory techniques.

Students Interaction and Students’ Academic Performance  in Chemistry  

In classroom environment, a number of intimate groups are formed with their norms, values and belief system. This may create control problem in the classroom. Okonkwo & Ozurumba (1989), observed that peer influence has tremendous impart on classroom behaviours. This is because peers help to set on patterns of interaction among members. They further stated that students` inability to identify with the norms of their group may cause frustration, and low self confidence and self actualization. Rejection by peer group may lead to all kinds of behaviour problem and motivation to persist in the face of a tough academic obstacle. Ogu (1995), Schmuck and Schmuck (1992), observed that students tend to be mischievous, disobedience, smoking drinking, truancy, unpunctual, examination malpractice, cultism etc as a result of different perception pattern of interaction among students. Onyechi and Okere (2007), observed that over dependence of the adolescents on peer group has been linked to poor performance in school examination which leads to increasing rate of failure among adolescent in secondary schools. Akubue (1991), observed that when pupils come into contact with others in the classroom, there is bound to be patterns of social interaction in which children depend on others or becomes influential over others. In general, they act not only as individual but also as members of a group. To varying degree, the behaviour of one individual in a class affects the behaviour of other individual in that class which they consistently associate. This sub group can become powerful shapers of behaviour for their members. Moos (1979), reported that those whose social environment was affiliation oriented were characterized by more students initiation and participation and interaction between students than was the case for control classrooms. Schmuck and Schmuck (1992), maintained that a students perceived socio-metric position within the classroom peer group has definite implication for the accomplishment of the students academic work. They opined that for many students being attractive to peer can be a very variable within the matrix of forces facilitating or inhibiting achievement. Students who receive unfavorable and negative feed back from their peer are put in threatening environment for many hours each day. Thus, affect self-actualization and academic achievement.

Students Regularity To Class And Academic Performance In Chemistry

Regularity in school is important because students are more likely to succeeds in academic when they attend school consistently (Pascopella 2007). Stanca (2004) assured that university students benefit from attending lectures. Scorts (2012) refers to academic achievement as how well a student is accomplishing his or her tasks and studies, that grades are certainly the most well known indicator of academic achievement, grades are students score” for their classes and overall term grades are most often a tallying or average of assignment and test scores and may often be affected by factors such as attendance and instructor opinion of the student as well.

Arulampalam, Naylor and Smith (2012), stated that missing class has an adverse influence on achievement only for more able students, they further reported that; there seems to be in influence of missing class for lower ability students Park H. K. and Kerr P. M. (2000), conducted a research on determinant of academic achievement using “A multinomial logit approach” and reported that the role of class attendance was statistically significant in explaining students grades in those classes. Specially their findings demonstrated that the lack of attendance was statistically significant in explaining why a student received a D rather than A, B or a C grade. The statistical test employed revealed that regular class attendance was significant determinant in minimizing a student chance of receiving D or F. following his report, Romer (2003) in his research reported a significant different in the mean GPA of students with strong attendance over those with poorer attendance.

Crede, M. Roch, S. G. and Kleszynka, UM (2010) in a meta analytical review of the relationship of class attendance with grades and student characteristics, discovered that the highest performing students had either very good or very poor class attendance and these students in the lowest quintile grades were most likely to have average(rather than poor) attendance. They also report decrease once an average level of attendance and students with average attendance was large than the difference between students with average attendance and students with very good attendance.
Impacts or Effects of Laboratory Activities on Students Academic Performance in Chemistry

Ali (2002) asserted that Chemistry is an activity oriented subject. It therefore requires the teachers to actively engage the students in practical work in Chemistry. He further stated that, a significant difference in achievement exists between students taught through the activity method and those taught through the lecture method. Lassa (1994), also observed that activity based science instruction has been found to be superior to non-activity based ones in promoting science processes development, learning of science content, attitudes, creativity and language development. Sola and Ojo (2007) noted that science teachers have always recognized the importance of practical work as a means of introducing learners to the scientific process of experimentation. They emphasised that chemistry teaching should develop in the students manipulative and experimental skills to make them have confidence in conducting experiments and or researches. Student should do practical work by conducting experiments, reporting their observation and making inferences or conclusions, thus, developing their scientific knowledge and experimental skills and at the same time arousing and maintaining interest of the students in the subject. They further asserted that lecture method is used primarily to introduce students to a new subject. It is also a valuable method for summarizing ideas, showing relationships between theory and practice, and re- emphasizing main points. This explains the position that both the two methods are essential in teaching and learning of chemistry if handled effectively. Eze (2000) observed that for greater effectiveness in the teaching and learning of chemistry, theory and practical aspect of the SSS Chemistry should be taught side by side.

The lecture method is mostly valuable in stressing the main points as mentioned above, but keeps the learner passive and inactive in the teaching and learning processes; as the teacher lectures, students take notes, and then students are tested on what they have learned. Today, emphasis is being placed on practical or “hands-on” learning to supplement the traditional “chalk-talks”. Through experiment, simulation, debate, and other participatory activities, students discover concept on their own. Experiential learning increases retention and motivates students to learn and encourages group cooperation.

Practical activities in chemistry provide opportunity in promoting the scientific methods of thought, which include inculcating in the learner the scientific habit of sensing and observing problem, recording, formulating hypothesis, conducting experiment, making inference and drawing conclusions based on theory and observation. The students further develop scientific attitudes, such as curiosity, open mindedness, honesty and objectivity.

The implication of the above is that practical or laboratory method of teaching encompasses the three domains widely referred to as the Bloom’s Taxonomy of educational objectives. Agbi, (2004) described Bloom’s Taxonomy as follows: -

The cognitive domain: This deals with the recall or recognition of knowledge and development of intellectual abilities and skills.

The affective domain: This describes changes in interest, attitudes, feelings and values and the development of appreciation and adequate adjustment. For instance, cooperation, openness, honesty and neatness are positive attitudes which fall into this domain.

Psychomotor Domain: This describes manual dexterity or manipulative skills; the use of hand especially in practical work, e.g. the ability to use burette, microscope etc.

Sola and Ojo (2007), observed that practical do reinforce theoretical learning and obvious reality in practical work. They promote problem solving and self reliance in real life situation. Laboratory is a resource room designed for scientific experiments e.g verification of science principles, laws or theory of ready known in chemistry. Dienye and Gbamanja, (1990) observed that laboratory method of teaching is an activity carried out by individual or group for the purpose of making observation and inferences.

Evidences from existing literature show that while some research findings are in favor of other methods in terms of enhancing students’ achievements in chemistry, Anene (1997) examined the influence of laboratory experiments on the achievement of Nigerian secondary schools students in WAEC chemistry and found out that insufficient laboratory work is accountable for students’ poor achievement in chemistry. Ezeiruoma (1995) asserted that schools with well-equipped laboratories have significantly better school certificate result than those without. For any meaningful learning activity to take place in chemistry the availability of laboratory is invaluable. Practical work in chemistry as in other science subjects is intended to enable understanding while developing the skills of the learner, so it is not surprising that lack of such teaching can lead to poor achievement at the secondary school level.. Furthermore, in their research on the effects of students manipulation of molecular models on chemistry achievement Garbel and Sherwood (1990) concluded that chemistry achievement can be enhanced by allowing the students to manipulate the molecular models themselves. It is recommended that the guided discovery approach resting on the activity of the pupil to be used in teaching chemistry. Hence the use of laboratory method is imperative in this study.

Another supporting method is demonstration. Demonstration means to show how something is done. According to Ali (2002) demonstration is an activity carried out by a science teacher in full view of his science students who do not participate but only watch what is going on. He opined that demonstration in science teaching particularly in chemistry is useful alternative to student laboratory activities when materials and equipment may not be enough for the students use. Garbel and Sherwood (1990) stated that demonstration method of instruction yields better result that the laboratory method in imparting knowledge. According to Okebukola (2005), the demonstration method is one of the teacher’s greatest asserts in arriving at the fundamental skills and practice in a very short amount of time. According to him student achievement is enhanced in addition to time being saved. On the other hand criticizing demonstration method of teaching Mills, (1999) observed that demonstration is in danger of showing too much, giving too fast and consequently lead to poor performance. Furthermore, Bilitho (1991) criticized demonstration method of teaching as being authoritarian and artificial.

Another practical oriented method is inquiry. Ali (2002) described this method as a process of teaching in which a series of logical questions are posed according to him; a stage of investigation is expected to follow. This method is very cost effective.

2.2 THEORETICAL FRAMEWORK

Cognitive Learning Theory

This is a type of learning theory which is sometime referred as gestalts or rationalistic learning theory by different authors in psychology. Prominent scholars in the camp of learning theory includes Kalver, Max Wertheimer Kal Dunker Bruner, Jean Piaget (1896-1980).

This group has the preconceived impression that man is born with innate abilities. He is dynamic and can manipulate and recon structure his environment, According to those group, man is born purposeful and his extremely goals is directed and active by nature. As an active creature the individual once given a stimulating environment, can always manipulate the environmental variables to his satisfaction.   

The cognitive learning theory defines learning as the active restructure or organizing of one’s environment through perception and which occurs once insight is gained. they assume that learning occurs as a result of “whole” and not in a “piece” meal” fashion as propounded by the behaviorists they believed that learners are actively involved in the learning process and formation of mental association that are not reflected in overt behavior changes they also believe that knowledge is organized and learning is a process of relating new information to previous learned information.

Social Learning Theory

This theory has been described by some authorities in psychology of learning as the interactive approach to learning. Social learning theory as advanced by Bandura and Walters (1963) is one of the interactionist explanations of learning theory is based on the fact that behavior is learned phenomenon and as a result of personality can be explained in terms of cumulative effects of a sense of learning experience . social learning emphasizes the reciprocal relationship between an individual and his environment, the most basic and significant principle of social learning is reinforcement.

According to Bandura and Walters, they argue that most of our behavior in social situations is acquired through the principle of various reinforcement which refers to the modification of an observers. Behavior through the reinforcement administered to a model which is been observed. Learning occurs through the process of observation. For effective teaching and learning of Chemistry in secondary schools, the teachers should take into consideration some principles of learning which are agreed by psychologist in order to form a basic successful teaching and learning.

Chemistry teachers should ensure that laboratories are accessible by their students. Learning is faster if the learner is given immediate feedback of his progress in the learning process, therefore teachers should always try to reinforce any correct response given by a learner to motivate him or her, and for him to work harder. Learning is achieved if the teaching environment is conducive. A hostile classroom environment stifle learning, while a friendly and democratic classroom environment affords every learner the opportunity to contribute interact and ask questions and by so doing the learner understands the different aspect of the concept taught. Therefore all Chemistry teachers should try and make their teaching environment friendly to the learner in order to encourage active participation, learning is faster if what is taught is adequately sequenced in such a way that new concept are built on already learnt concepts by this progression, it move from known to the unknown and this makes the learner to learn in a stress free and anxiety free environment.

2.3 EMPIRICAL REVIEW

Studies on factors affecting students’ achievement in Chemistry

Adeyemi (2008) examined teachers’ teaching experience and students’ learning outcomes in the secondary schools in Ondo State Nigeria. As a correlational survey, the study population comprised all the 257 secondary schools in the State. This population was made up of 147 rural schools and 110 urban schools. It was also made up of 12 single sex schools and 245 mixed schools. Out of the population, a sample of 180 schools was drawn through the process of stratified random sampling technique. An inventory and a semi-structured interview schedule were the instruments used to collect information for the study. The data collected were analysed using chi square test, correlation analysis and t-test. The semi- structured interview was conducted with selected principals and education officers. Their responses were analysed through content analysis. The findings revealed that teachers’ teaching experience was significant with students’ learning outcomes as measured by their performance in the SSC examinations. Schools having more teachers with five years and above teaching experience achieved better results than schools having more teachers with less than five years teaching experience. Jegede (2007) in their study were concerned with science concept attainment through the use of environmental analogies. They demonstrated the use of analogy models in facilitating conceptual change by using a sample of 248 senior secondary two students selected from two schools in Zaria. A pre-test post-test control group utilizing the analysis of covariance was used for this study. The experimental group was instructed using teaching with analogy (TWA) modes together with the enriched analogical linkage derived from environment familiar to the students. The control group was instructed using the expository method which has not enriched analogical linkage. The result of the study indicated that those taught with analogies performed better than those taught without analogies.

Eze (2000) conducted a study on the constraints to effective teaching of chemistry practical in SSS. The purpose of the study was to determine the major problems encountered by chemistry teachers in the teaching of practical chemistry as well as to determine the effect of school location on the extent of problems encountered by chemistry teachers in the conduct of chemistry practical. Based on the two research questions that guided the study the researcher found that there exist some constraints to effective teaching of chemistry practical, with rural schools experiencing more difficulties in the conduct of chemistry practical than their urban schools counterpart. Some of the reported factors that militate against the effective conduct of chemistry practical in schools include non-availability of essential chemicals and equipment, as well as lack of interest by chemistry teachers in organizing practical for their students.

In another study Akale and Usman (1996) investigated the effect of practical activities on achievement in integrated science among junior secondary school students in Kaduna state. Based on the three research questions and four hypotheses that guided the study, the researchers reported that there is significant difference in achievement between students exposed to more practical activities and those taught in the conventional way. In another study Ugwuanyi (1998) investigated the effects of guided discovery and expositor teaching methods on students’ academic achievement in physics. The purpose of the study was to empirically determine the extent to which expository and guided discovery methods actually affect achievement in physics. He found out that guided discovery method of instruction in physics is more effective in enhancing performance than expository method.

Some researches on teacher factor in STM teaching examined teachers’ academic/ professional qualification (FIS Inspection Reports 2004 – 2005); reported that Okebukola (2005), examined the relationship between teacher perceived difficult topics in Biology Chemistry and Physics with their professional qualifications and their years of experience. The purpose was to determine the extent to which the years of experience have influence on the understanding of those topics in the various subjects. He identified some ‘O’ level physics, chemistry, Biology etc. topics which teachers perceived as difficult to teach and this difficulty correlated significantly with their professional qualifications and years of teaching experience. In yet another study Bolorunduro (1998) examined the relationship between laboratory facilities, teachers’ qualifications, practical periods, interestin chemistry, laboratory as a venue for chemistry lesson for experiments and students’ achievement in chemistry. The purpose of the study was to empirically determine the extend to which students use the laboratory facilities, the attitude of students to practical work and also to examine the laboratory facilities available in the chosen schools. The result of his study revealed that students in schools with adequate facilities achieved better than those in schools with less or without laboratory facilities. He also found that students in schools with more qualified teachers achieved better than those with less qualified teachers. Akinyele (1997) reported that students’ poor performance in the practical aspect of chemistry examination contributes significantly to the high failure rate in the subject. 

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.
3.2
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.
3.3
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 constitute of individuals or elements that are homogeneous in description. 


This study was carried out to examine the impact or effect of laboratory activities on students academic performance in chemistry. Selected science students of  two secondary schools in Ogbomosho, Oyo State form the population of the study.
3.4
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. 
3.5
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 all the entire population of science students of  St. Brian’s Model College, Ogbomosho, Oyo State, the researcher conveniently selected 147 out of the overall population as the 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.
3.6 
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.
3.7
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.
3.8
METHOD OF DATA ANALYSIS

The responses were analysed using the frequency tables, which provided answers to the research questions. 

3.9
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.
3.10
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.
3.11
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 one hundred and forty-seven (147) questionnaires were administered to respondents of which only one hundred and forty-one (141) were returned and validated. This was due to irregular, incomplete and inappropriate responses to some questionnaire. For this study a total of 141 was validated for the analysis.

4.1
DATA PRESENTATION
Table 4.2: Demographic profile of the respondents

	Demographic information
	Frequency
	percent

	Gender

Male
	
	

	
	72
	51.1%

	Female
	69
	48.9%

	Age  of teachers
	
	

	20-24
	17
	12.1%

	25-30
	56
	39.7%

	31-35
	35
	24.8%

	36+
	33
	23.4%

	 Level of Education
	
	

	SSS1
	
	0%

	SSS2
	79
	56.0%

	SSS3
	62
	44.0%


Source: Field Survey, 2022

4.2
DESCRIPTIVE ANALYSIS

Research question 1: To what extent is the availability and use of  laboratory facilities in schools?

Table 4.2:  Respondent on the extent is the availability and use of  laboratory facilities in schools
	Options
	Frequency
	Percentage

	Very high extent
	44
	31.2

	 High extent
	30
	21.3

	Low extent
	44
	31.2

	Very low extent
	23
	16.3

	Total
	141
	100


Field Survey, 2022

From the responses obtained as expressed in the table above on the availability and use of  laboratory facilities in schools, 31.2% of the respondents ticked very high extent, 21.3% of the respondents ticked high extent, 31.2% of the respondents ticked low extent while the remaining 16.3% of the respondents ticked very low extent.

Research question 2: Are students exposed to laboratory activities frequently in schools?

Table 4.2:  Respondent on “students exposed to laboratory activities frequently in schools”
	Options
	Frequency
	Percentage

	High
	100
	70.9

	Moderate 
	30
	21.3

	Low 
	11
	7.8

	Total
	141
	100


Field Survey, 2022

From the responses obtained as expressed in the table above on  “are students exposed to laboratory activities frequently in schools”, 70.9% of the respondents ticked high, 21.3% of the respondents ticked moderate, while the remaining 7.8% of the respondents ticked low.

Research question 3: Will the exposure of students to laboratory activities improve their academic performance?

Table 4.4:  Respondent on if the exposure of students to laboratory activities will improve their academic performance
	Options
	Frequency
	Percentage

	Yes 
	78
	55.3

	No 
	50
	35.4

	Undecided 
	13
	9.2

	Total
	141
	100


Field Survey, 2022

From the responses obtained as expressed in the table above on if the exposure of students to laboratory activities will improve their academic performance, 55.3% of the respondents ticked yes, 35.4% of the respondents ticked no, while the remaining 9.2% of the respondents ticked undecided.

Research question 4: Will the exposure of students to laboratory activities, develops scientific attitudes in students towards the learning of chemistry?

Table 4.5:  Respondent on if the exposure of students to laboratory activities, develops scientific attitudes in students towards the learning of chemistry
	Options
	Frequency
	Percentage

	Yes 
	100
	70.9

	No 
	30
	21.3

	Undecided 
	11
	7.8

	Total
	141
	100


Field Survey, 2022

From the responses obtained as expressed in the table above on if the exposure of students to laboratory activities, develops scientific attitudes in students towards the learning of chemistry, 70.9% of the respondents ticked yes, 21.3% of the respondents ticked no, while the remaining 7.8% of the respondents were undecided.

CHAPTER FIVE

SUMMARY CONCLUSION AND RECOMMENDATION

5.1 SUMMARY


This chapter of the study is set aside to determine summarized the descriptive analysis done in the precious chapters. It also gives the conclusion and makes some recommendation.


In the summary the purpose of this study was to examine the impact or effect of laboratory activities on students academic performance in chemistry. Specifically the study focused on examining the availability and use of  laboratory facilities in schools, investigating the frequency of students to laboratory activities in schools, exploring if the exposure of students to laboratory activities will improve their academic performance and, determining the exposure of students to laboratory activities, develops scientific attitudes in students towards the learning of chemistry.

In order to carry out this study research questions formulated to guard the investigation.  A total at 141 students of Molete Community High School and Ogbomosho High School in Ogbomosho axis were randomly selected as enrolled participants for the survey. The study was anchored on the Cognitive Learning Theory.
5.2 CONCLUSION


In the conclusion the study is beyond doubt and abundantly clear that laboratory activities in schools is a necessity. Teaching and learning of science subjects cannot be fully exploited without the aid and use of laboratories. However, most schools do not possess a laboratory and in the schools that have, most laboratories are not well equipped and students are not frequently exposed to laboratory activities. From results obtained and analyzed, the study reveals that:

The extent of availability of laboratories in secondary schools is very high though most are not equipped adequately.
Students exposed to laboratory activities frequently in schools is high
The exposure of students to laboratory activities will improve their academic performance
The exposure of students to laboratory activities, develops scientific attitudes in students towards the learning of chemistry
5.3 RECOMMENDATION


Recommendation on the basis of findings. The researcher made the following recommendation with the belief that when studied and applied, would help to increase the standard already at hand. The researcher recommends that:

Schools should endeavour to have a well equipped library laboratories and students should be frequently exposed to laboratory activities.

Laboratories in schools should be made open and accessible to both teachers and students.
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APPENDIXE

QUESTIONNAIRE

PLEASE TICK [√] YOUR MOST PREFERRED CHOICE(s) ON A QUESTION OF YOUR CHOICE

SECTION A

PERSONAL INFORMATION

Gender

Male

[  ]

Female

[  ]

Age

10-11

[  ]

12-13

[  ]

14-15

[  ]

16+

[  ]

Level of Education

JSS1-JSS2       [  ]

JSS2-JSS3       [  ]

SS1-SS2          [  ]

SS3+                [  ]
SECTION B
Research question 1: To what extent is the availability and use of  laboratory facilities in schools?

	Options
	Please tick

	Very high extent
	

	 High extent
	

	Low extent
	

	Very low extent
	


Research question 2: Are students exposed to laboratory activities frequently in schools?
	Options
	Please tick

	High
	

	Moderate 
	

	Low 
	


Research question 3: Will the exposure of students to laboratory activities improve their academic performance?

	Options
	Please tick

	Yes 
	

	No 
	

	Undecided 
	


Research question 4: Will the exposure of students to laboratory activities, develops scientific attitudes in students towards the learning of chemistry?

	Options
	Please tick

	Yes 
	

	No 
	

	Undecided 
	

	Total
	100


