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ABSTRACT
The study is to investigate analysis of science laboratory management, safety practices among some selected secondary schools in Asa Local Government Area, of Kwara State. Fifty (50) respondents drawn from all secondary schools participated in the study five (5) research questions were proposed for the study while frequency counts and percentage was adopted to analyses the data. The study revealed that the schools lack science record book, they also lack adequate accident and safety equipment, there is no adequate qualified laboratory technician/attendant that have knowledge about record keeping and the students are not provided with adequate information on precautionary measures towards affective use of science laboratories. It was recommended that there should be adequate keeping of record book which will guide students against any form of accident, government should employ qualified science teachers and laboratory technicians/attendance, students should be motivated to attend practical lessons regularly.
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CHAPTER ONE
INTRODUCTION

1.1 Background to the study 

Science is an enterprise in which developing nation like Nigeria depend upon to enable them develop in areas of technology whereby they will no longer depend on foreign expertise to help in training their manpower and economic need. The independence of developing nations on foreign  experts to man their economy also helps to conserve the nations meager foreign exchange. This science is receiving an ever-increasing importance in education all over the world. It is apparent that when Nigeria had independence in 1960 and more secondary schools were established science was given a prominent attention so as to effect industrial development Omosewo (2017). The secondary school curriculum was changed drastically so as to reflect a move towards learning of science by the introduction of general science into the curriculum and less importance was attached to the arts subjects. 
When secondary school were established the introduction of science subjects into the curriculum necessitated the building of laboratories were designed to cater for a small number of students offering the science subjects than we have offering it today. This is especially true in our present school system where secondary schools are now extended to the rural areas and offering of at least one science subject is compulsory for the senior secondary school students. Students with the aptitudes for science, agriculture, medicine and other science – related course can be considerably aided by the  provision of adequate school laboratory. Schools need laboratories which may not be luxurious in design but simple as the design may be they should provide adequate and satisfactory basic essentials and property maintained.
If we must give our students the basic knowledge and understanding of scientific principles. It is important that science teachers be adequately informed about the relevance, administration and safety measures used in the laboratories for an effective teaching and learning of science in both primary, post primary and tertiary levels of education system.
It is essential to have well-planned, designed and equipped by contractors when the schools were usually built. This means that the only job left for the staff in the day to day running of the laboratory i.e. the replenish of exhausted chemicals and specimens, servicing of equipment and storage of the apparatus.
The nation policy of education N.P.E (2020) stressed the teaching and learning of science system at the secondary school level and among the goals which are pursued by the teaching of these subject are equipping the Nigeria youth to live effectively in our modern age of science and technology to inculcate the spirit of enquiry and inquisitiveness in the minds of the youth, teaching of skills and making of accurate correct observation which serves as a form for testing the students honesty.
Otuka (2018) has substantiated the importance of science laboratory in the teaching of the science subjects like Chemistry, Physics and Biology when Otuka assert that “the science laboratory is an important instrument of teaching science as opposed to the earlier practices in which facts and generalization were merely dispensed by authoritative teachers and textbook”. By this, one is persuaded to believed to that without a laboratory, there can be no science in a school system.

As such the learning of these subjects Physics, Chemistry, Biology and integrated science can not be effectively achieved without the use of a laboratory.


Researchers such as Abdullahi (2018) have to describe this room or building (regarded as a science laboratory) as a place set up in a special way to allow for the learning of practiced scientific skills and values such as measuring, classifying observing, data collecting and others.

However, Omosewo (2017) described it as a place equipped and maintained for experimental study.


This according to Omosewo was made the word laboratory to be almost synonymous with a place foe scientific investigation in most people mind.


Omosewo observed that if the laboratory is where scientists do their work, then much of science can be best done in the laboratory setting furthermore the place allow students to have experience that secondary school in Nigeria to make conserved efforts at running well established laboratories for the teaching if science subjects in order to achieve the inculcation of the desired scientific literary.

The place of laboratory in science is further stressed by the West African Examination Council (WAEC) the nations main examining body. It clearly spelt out the requirements for the teaching of each science subject in terms of staffing, facilities and equipment for instance it has a one and half hours practical examination during which the students demonstrate scientific skills like observation, data collection, classification and others. Other subjects such as Physics and Biology also have corresponding practical examination.

Abdullahi (2018) observed that “the third world countries has always being criticized for not having a maintenance culture and Nigeria (being one of the developing countries) has it’s national economy dwindling which makes little funds available for education”. This means that schools cannot afford to buy new equipments because of high costs in the face of hard economic realities of the times. This would consequently necessitate a constant repair and maintenance of old equipment and facilities. Thus, if each secondary school is compelled by the nations examining body (WAEC), the National Policy of Education (N.P.E) to have a well-equipped laboratory as an integral part of it’s science education programme, it is important for the few available equipment to be properly maintained. 

In a survey of apparatus for West African Certificate Biology Examination, Urebru (2018) stressed the importance of laboratory equipment and facilities. In his view, if Biology teaching is to have its true value, the tools of the trade must be provided.


The apparatus would not only have to be sufficient and of the right type but would need to be used correctly and also properly catered for. This suggests that much care is to be extended to these apparatus facilities in terms of storage, repair and serving to enhance their life-span for the purpose they are meant for. This becomes important when we look at the rising costs of these apparatus as there are no funds for replacement.


Furthermore, the rapid rate of expansion of Secondary Schools to the rural area of the country is another factor that militates against the governments ability to provide every school with well-equipped laboratories. With the expansion of secondary school to rural areas more laboratories would need to be provided due to the fact that there is now an increase in the number of students going to use them. Consequently laboratories provided should be proportional in their design and size to the number of the students for which they have being designed.

It should be realized that the degree of laboratory control depends on the facilities and the availability of laboratory assistants to assist the science teacher. The organization of these laboratories is of immense importance in terms of suitability, utility and safety for both teachers and students who use them. It is therefore inevitable that both the science teacher and laboratory staff should have adequate knowledge of laboratory design, management and precautions taken in the laboratory.

While the need for laboratory has made apparent by both an education for each science subject taught, it is then important that the science teacher and the organization design, maintenance and precautions. This is because it is them who are charged with the responsibility of imparting the desired scientific literacy and goals to their pupils. How these science teachers and laboratory staff discharged this duty will depend on how well-informed they are about the laboratories which they use in teaching of the subjects.
1.2
Statement of the problem 


The issue of safety measures used in Integrated Science laboratories can not be over-emphasized.

Most of the chemicals used in practical works in the school laboratories are dangerous both to the teachers and students health, contact with skin can cause burns, while others on contact with the eye can cause permanent blindness if not taken care of immediately the accident occur. However, due to subsequent laboratory accidents which results from inadequate knowledge of the safety measures used in the laboratory. Many useful equipments especially those that can prevent heavy damage in time of accidents are lacking. The resultant effect could be permanent disability of the victim, which inturn could have address effect on educational ambition. All these reason prompt this researcher to carry out the investigation on the safety measures used in Integrated Science laboratory so that the accidents in the laboratory may be reduced or eliminated completely.
1.3
Purpose of the study 


The main purpose of this study was to investigate the laboratory safety measure used by Integrated Science teachers in Asa Local Government Area of kwara State especially the study examined.

i.
Identification of the safety measure used in the laboratory 

ii.
The influence of laboratory measures on students performance 
iii.
Influence of laboratory measures on school type

iv.
Influence of laboratory measures on student populations
v.
Influence of laboratory safety measures used by teachers on school location 

1.4
Research Questions

The following research questions was addressed in the study.

-
Do schools have record books in their laboratory?

-
Do laboratory safety measure have any influence on student performance?

-
Is there any difference in the type of safety measure used by teachers in state and their counterpart in private schools?

-
Do student population affect the safety measure used in the laboratory.
-
Is there any difference in type of safety measure used by schools in rural schools and that of urban schools.

1.5
Scope of the study


The geographical coverage of this study was Asa Local Government Area of kwara State, while it’s contents would focus only on a survey of safety precaution used in science laboratory in selected secondary schools.
1.6
Significant of the study

The science teachers would be able to determine what type of duties are to be delegated to the laboratory staff and students in the laboratory organization control and maintenance. These duties delegated and supervised appropriately will reduce laboratory hazards and accidents in the schools and also reduce the running costs of the laboratories.


The curriculum designers would be able to determine what knowledge, attitude and skills are to be included in the curriculum of pre-service science teachers and laboratory staff in order to adequately prepare them for the type of science.

The research may also lead to further research or laboratory maintenance in other local government area of kwara state which have not been covered by this research and in other states of the country. By so doing a comprehensive of laboratory maintenance in our schools in Nigeria could be mapped out.


The study is expected to be useful to education authorities towards prevention of accidents in the science laboratory. It would also highlight the situation in the various science laboratories in the secondary schools towards addressing lapses that might cause avoidable hazards or accidents.


The study would also be useful to the science student, laboratory attendants and the science leaders to further enrich knowledge on the issue of safety in the laboratory.
1.7 Definition of the major terms & variables

INVESTIGATION:
This is refers to as the process of considering a situation carefully in order to form an opinion about it e.g. situation of safety measures used in science laboratory.(Wikipedia)
LABORATORY:
 Refers to special building in which scientist test and prepare substances. (Wikipedia)
SAFETY PRECAUTIONS:
There are the measures taken to maintain safety of students and teachers during practical work.

Analysis: Analysis, broadly, is the process of examining something in detail to understand its nature, components, or relationships, often by breaking it down into smaller parts. It involves critical thinking and questioning to form conclusions(Wikipedia)
Science laboratory management: organization and operation of a laboratory to ensure smooth and efficient research, testing, and analysis. It encompasses various aspects, including resource management, personnel supervision, safety protocols, and workflow optimization. (Wikipedia) 
Laboratory management: refers to efficiently overseeing and organizing laboratory resources, operations and personnel for smooth and sustainable functioning(Wikipedia)
CHAPTER TWO

Literature Review 


In this chapter attempt has been made to review some literature related to laboratory safety measures used by the integrated science teachers. Foe this purpose the review has been done under the following subheading:

i.
Meaning of Laboratory

ii.
Historical perspectives of laboratory 

iii.
Importance of equipment and facilities in science 

iv.
Hazards/Dangers in science laboratory

v.
Safety measures in the laboratory 

vi.
Appraisal of the literature reviewed

2.1 Meaning of Science laboratory 
Laboratory can be defined or described as a place or building where scientific research are carried out.

Bello (2016) viewed laboratory as an organization setting where science students observed and manipulate materials associated with science concepts learn through textbooks, lecture and discussions. Students verify topics that been learnt in the class.

2.2 Historical Perspectives of a Laboratory
According to Taiye (2019) science can be understood in two way; as a logical coherent account of that or which the scientists of the time finds in nature. This involves studying science as it stand at that moment without reference to it’s history and as something that has grown and is growing.
This if science is something that has grown and developed, it means it has a history which needs to be studied. The development of science has it’s roots deep into human history and has followed two separate courses. The craftsmen who use the scientific instrument and processes without understanding these as science and the philosopher theorizing about the universe. That is the use of the hand and the head had followed two separate courses. 
According to Abdullahi (2019) the study of science has become systematized before the invention of instruments which are designed specially for the scientific processes. This suggests that science might have progressed and developed more through the use of head that the use of hand. There were no instruments designed for the study of science before 1600 AD and even then, most of the scientific instruments found in the laboratories were borrowed from practical craftsmen whose apparatus where found to be superior to those used by the scientists of the period.
The word laboratory in science can be traced to the middle ages during which the development of universities come into being.

Taiye (2013), these schools served as the sources of light for men that sought for knowledge., the idea of experimental science began to have influence after about 1590 when science stated to be based on contrived experiments. This gives an indication that experimental science became prominent as from this period till date through it will not rule out the idea of theoretical science completely. As such there was a movement to study science by observation and experimentation in the 19th century which had earlier began in the 16th century.
Before the inclusion of the laboratory instruction as an integral part of science teaching there was a tradition whereby famous community scientists arranged demonstration lectures that usually attracted men of culture, these men of culture being other prominent scientist of comparable interests. Converted their houses into laboratories where demonstration lectures were held on regular basis (Daramola 2015), due this situation these private laboratories were made accessible to only a few prospective scientists who were provided working space.
Scientists like Gay Lussac, Thenard were among the few of those who had    this rare opportunity.

The establishment of regular laboratories instruction in science teaching could be credited to who made laboratory work available for post-graduate study in science Taylor (1949). By the 19th century the study of science had become worldwide laboratory and laboratory instruction were introduced in different parts of the world.
In Nigeria and by the 1859, the C.M.S Grammar School Lagos was established and the principal claimed the availability of some mechanical instruments to illustrate the science learnt in the school (Abdulahi 2019). Since all other secondary schools in Nigeria followed the C.M.S pattern, schools with good reputation made efforts to maintain well established laboratories for the teaching of science as mandated by the then examination body of the colonial administration.

2.3
Historical background of integrated Science

Historically, the integrated science program evolved as a rescue operation to replace the obsolete, dry and uninteresting General science course (Ogunniyi 2018).


Since, 2018, science has been introduced into the Nigerian secondary school system. First taught as ‘General science’ it was later ‘disintegrated’ into three basic core science subjects viz Biology, Chemistry and Physics (Bayah, 2018). Before the introduction of the three core science subjects, General science used to be the only science subject tested at the ordinary levels. With the introduction of the different science subjects, the subject-General science changed status and became the subject for those students that will not take science after the secondary school level. The General science syllabus was therefore revised to contain basic elements of physics, chemistry and Biology which were to be taught primarily to pupils in the lower secondary school classes (Bajab, 2018).

Bajab (1978) further recalled that although attempts were made to raise the status of General science by giving it a double credit at O’level yet people still questioned the rationale of merely putting together subjects which naturally are different while this debate on General science and the science subjects was going on the Russion launched the sputrick in 1957. This feat stirred the whole world then, especially the western countries and particularly the United States of America (U.S.A). They were this stimulated to accelerate improvement on the design of science programs with more adequate objectives for the twentieth century. This resulted in the initiation of many science programs of which integrated science was one. It was designed as a science curriculum for the primary and the junior classes of secondary schools.


These development of new science curricular was not peculiar to the U.S.A alone. In the United Kingdom (U.K) the Nuffield Junior science project initiated the curriculum reform. African too participated actively in these science curricular development.

All these various efforts were harnessed by the United Nations educational scientific and cultural organization (UNESCO), an organ of the United Nations Organization (UNO).


UNESCO conveyed a planning meeting of it’s programs in Integrated science teaching in parts from 17th-19 March, 1969. The meeting used as it’s basis the aspiration for Integrated science Teaching at the primary and Junior secondary levels set forth in the C.I.E.S Report of the congress on Integrated science teaching which tool place in Varna, Bulgaria in September 1968, and in the final report of the Regional workshop on UNESCO/UNICEF assisted projects in science education in Asia, Bangkok in November 1968. The aims of UNESCO were to:

a.
Assist the member states to stimulate and strengthen the scientific attitudes and skill of children and to promote science teaching both appropriate to the local needs and in consonant with modern view of science education in primary schools and the lower forms of the secondary schools bearing in mind that science teaching should be integrated as fully as possible into the overall curriculum.

b.
Emphasis the importance of initiating such programs at the primary school level in order that science may be introduced at the earliest grade possible thereby reaching the largest groups of children while they are still in school. Jegede (2018).


While UNESCO was planning to convey its meeting, STAN received an invitation from West African Examination council (WAEC) in 2018, to make recommendations to its on revision and improvement of the current West African School Certificate (WASC) science syllabuses. It was an exercise deemed necessary at that point in time in the light of modern developments in science education. Furthermore, WAEC also felt that with the updating of the Higher School Certificate (HSC) science syllabuses, the gap between WASC and HSC was widened and so an updating of WASC syllabus will help to bridge this gap. The request led to the formation of three curriculum development committees for each of the three core science subjects by the National Executive Committee (NEC) of STAN in May 1968. The mathematics committee was also constituted later that year. The terms of reference of these committees as set out by the NEC were as follows.
a.
To review and revise the existing science and mathematics syllabuses.

b.
To produce teacher’s and pupils material relevant to the revised syllabuses.
c.
To perform such other functions connected with science curriculum development as the STAN executive may form time to time direct.

d.
To cooperate with any other science curriculum development group to achieve this ends (Editorial newpoint, JSTAN, 2018). 


In accordance, therefore, with the new international trends in science teaching as advised by UNESCO and a response to the local cries and challenges within Nigeria to re-assess secondary school sciences teaching (Jegede, 2018) STAN curriculum Development committee dropped the idea of adapting the Aiyetoro Basic science program supported by the Ford Foundation through CESTA, which they were initially considering for a completely new program to be developed in line with the orchestrated Integrated science project (NISP). To realize this, a new committee was formed from the existing subject committees charge with the responsibility of producing the relevant materials for the Nigerian Integrates Science Project (NISP) (Editorial viewpoint, JSTAN 2018).

Within a space of two years (2018, 2019), and after several deliberations with numerous suggestions on how to renovate the existing General science syllabus in line with the contemporary concept of unified approach to teaching science (Daramola, 2014), the newly formed Integrated science committee was ready with a definite proposal to begin an innovative program in Integrated science in January1970, under the caption curriculum development Newsletter No.1 the committee outlined the statement and evaluation of integrated science (Editorial viewpoint, JSTAN, 2018).

The materials of NISP have been in use in the Nigeria schools since 1973. NISP, since then, become very popular nation-wide to the extend that it is difficult to imagine that there might exist a Junior Secondary School textbook to teach integrated science (Daramola, 2022).
2.4
Importance of Equipment and facilities in science

For many decades science policy makers and science teachers in particular seem to have paid “in-service to practice work in science in the Nigerian secondary schools”. This is because most of the science laboratories in the country are ill-equipped or not even equipped at all. Beside, those that are equipped are not in good working condition due subjected to one or more weeks of accreditation inspection and examination of available equipment and facilities and staffing before being allowed to register students for the WASC examinations.

2.5
Dangers in Science Laborattories

Akale (2017) explained that  risks is the danger one is exposed to particularly when one is working with sophisticated materials or materials whose knowledge of handling may not be so known. Both students and teachers are exposed to dangers in science laboratories but teachers are not much involved in laboratory accidents because of their level of experience and knowledge.


The inquisitiveness and eagerness of a student, compiled with his lack of knowledge and experience for such danger expose him more to danger than his teacher.


Abdullahi (2018) stressed that the students were exposed to dangers while performing experiments or while handling some delicate materials or equipments. He is exposed to a lot of dangers posed by the design of the laboratory. His carelessness and in orderly arrangement of some equipment in the laboratory can cause accidents as well. The level of danger is some how less in biology laboratories than in chemistry or physics laboratories. The reason is obvious native is the laboratory for biology.

Aminu (2017) stressed that the use of students as experimental subjects posed a numbers of problems. It is essential that teachers familiarize themselves with the hazards associated with any experimental procedure in which students provided the raw data. According to him, the following are among the factors which might have contributed to any change in the level of dangers in the laboratories.

The students school leaving age, this means the age students who are asked to perform or conduct experiments nowadays, compared with that of the past, exposes them to a lot of dangers at such tender and inexperienced age. 

Development in apparatus and techniques used in schools, which is the range of equipment and techniques used in schools, has increased considerably in recent year. Radio active and x-ray sources, high voltage power, and microbiological materials are now relatively common in secondary schools. The safety of students, teachers and others work in science laboratory is of fundamental importance in laboratory design. It is inevitable that some laboratories are safer places to work in than others, but open-plan laboratories pose particular hazard which need to be concrete sized by appropriate design features.
Sources of Accidents

1.
Inadequate knowledge about the nature and behaviour of chemical and know on how to handle this chemicals when handling them.


Abdullahi (2019) many scientists lost their life due to lack of knowledge of the nature of the chemicals they were working with.

Gruikshank and Woodhouse died after working with phosgene carbon.

1.
Oxide and Nitrous oxide: The lack of knowledge have lied many both teachers and students to be victims of thermal and chemical burn.

2.
Improper storage of chemicals: Poor storage of chemical e.g. Na, ethanol etc can result into fire accident.

3.
Electric supply: faculty installation, poor handling can bring shock. Improper technique – poor technique in handling laboratory work could result into electric accidents.

4.
Laboratory animal: Improperly caged animals such as snake, scorpion, cats, and rate etc could result in serious and fatal injuries.

5.
Horse play: serious accident could result from horse play in the laboratory.

6.
Lack of proper instruction to the students from the teacher.

7.
Failure to follow or obey teachers instructions carefully sometime also results into accidents.

Types of Hazard

i.
Toxic Chemical:
Toxic chemical can get into the body system through the lung when we inhale or breath in toxic chemicals whereby enter into blood stream and then destroy the blood.

ii.
Handling, storage and transfer of chemical or poisonous and corrosive ones. They should be properly labeled in a safe or secure place.
iii.
Splitting of chemicals on the ground or on the other materials in the laboratory if this happened it should be cleaned immediately.
iv.
Incorrect use of hands tools and faulty or damaged tool. The equipment should be well maintained and inspected.
Aerosol – Some laboratory reagents are now available in aerosol from e.g. ninhydrin may of the substances used in aerosol are potentially hazardous, to prevent inhalation, aerosols should be used in a fume cupboard or ‘dipping’ adopted they should therefore be stored in a cool place.

Lasers – The name derived from the term light amplification by stimulated emissions of radiation, the being used to an increasing extent in rapid widening field of application.  Short concentration peilse of light can cause very severe eye dame. Much vacuum apparatus is constructed of glass e.g. vacuum desiccators should confirm to the specific of recommendation for the design of glass vacuum desiccators.

2.6
Safety measures in the Laboratory


Safety measures are necessary to guide against or reduce accidents in the laboratory. Hence both students and teachers must therefore be made to understand and follow the rules and regulations in the laboratory.

The underlisted facilities are some of the safety measures and materials needed in the laboratory.


Fire extinguishers, fire blankets, bucket of water and sand to combat fire outbreak. 


There should be adequate ventilation facilities like fan, windows and exhaust systems. Exist doors to allow easy escape in case of emergency. The door must never be locked when the laboratory is in use.

Examine the equipment for stress and strains there should be adequate supervision on all the students in a class particularly when they are engaged in experimental work.

-
At least one time cupboard and a broad will be required in a laboratory where unpleasant gases and vapours and produced, such fume cupboard must be quiet and efficient in operation and their design is of particular importance.

-
It must be possible to open the laboratory windows and to lower any black out or blinds without having to climb on benches to do so. Large windows which swing open about a horizontal axis are unsatisfactory in laboratories (Johnson 1996).

Muir (2015) enstructed that, a well sterilized spectacles be used in the laboratory for eye protection.

According to Bello (2019) no unscheduled experiment should be allowed to be carried out by students. They must be made to develop the habit of reading twice the label on reagent bottles before using them.  

Students should be discouraged from using flammable liquid like ether, alkanol near fire. Students must never taste any chemical except they are directed to do so. Student should never hold a specimen in their hand when cutting with escapel, forcep, razor blade and lest tube must never hold with their hand when heating the materials in the test tube    
Safety rules must be posted in prominent place, revised and read periodically to the students.
2.7
Appraisal of Review Literature

This study is an investigation into laboratory safety measures used by integrated science teachers in selected secondary schools.

The similarity of this study with the reviewed works is that the later is not entirely new issue but intends to an additional to the existing studies in integrated science laboratory.


The similarity of this study and other studies reviewed is that all of them have identical focus which are the school science laboratories the teacher and the students. 


However, the differences can be observed in the area of case studies whereas this study intends to focus only on secondary school students in Ilorn West Local Government Area of Kwara State. The reviewed works have wider focus including both local and international area of study.

CHAPTER THREE

RESEARCH METHODOLOGY
The chapter deals with description of procedure adopted in carrying out the study under the following sub-headings.
-
Research design 

-
Population for study

-
Sample and sampling techniques 

-
Research Instrument

-
Validation of instrument
-
Reliability of the instrument

-
Procedure for data collection

-
Data Analysis technique

3.1
Research Design


The approach adopted for the study is, descriptive. According to Azuka (1997) descriptive research is basic for the types of research in assessing the situate as a pre-requisite to influence and generalization hence this study intends to make an investigation into laboratory safety measures used in Integrated Science laboratory in selected secondary schools Questionnaire was used to elicit information for the respondents.

3.2
Population for the study


The target population for this study was science teachers in secondary schools in Ilorn West Local Government Area of Kwara State.

3.3
Sample and sampling techniques


The target population for this study was science teachers in Secondary Schools in Ilorin West Local Government Area of Kwara State. The sample was drawn from state schools and community schools. The respondents were group into 2 based on gender fifty teachers were randomly sampled.

3.4
Research Instrument


A questionnaire was adopted for the study. The questionnaire consist of two sections A and B section ‘A’ deals with respondents personal data such as name of schools, sex, educational qualification and year of teaching experience. Section ‘B’ consists of ten questions, items relating to investigation of safety measures used in integrated science laboratory to be answered by respondents by ticking either agreed or disagreed in the appropriate columns.
3.5
Validation of Instrument


Before the administration of this instrument to the respondents some copies were made available to the supervisor, expert in laboratory safety and three senior science teachers to determine the relevance and adequacy of the instrument. Based on the recommendation of the experts, the final draft of the instrument was made and adjudged to be highly valid for the intended purpose.
3.6
Reliability of the Instrument 


Reliability of an instrument according to Azuka (1997) refers to the degree of what test yields consistent scores when it is administered over a number of times.

For the study of a test-retest method was adopted to ascertain the reliability of the instrument. Fifty copies of the questionnaires were administered pm representative sample twice. The two scores were correlated and the reliability obtained by the researcher for the two scores was 0.78.

3.7
Procedure for data collection


A letter of introduction of the researcher seeking permission from principals of each school and the integrated science teachers in various schools selected were sought, the researcher personally administered the questionnaires to the teachers accordingly.
3.8
Data analysis Technique


The method adopted fort eh analysis and interpreter of the responses is the frequency count and percentages.

CHAPTER FOUR 

DATA ANALYSIS AND DISCUSSION 

This chapter present the results of the finding. The results are presented in tables below;

Research Question One: Do schools have record book in their laboratories.

Table 4.1: Analysis of record book in the laboratory 
	S/N
	ITEMS
	SA
	A
	D
	SD
	TOTAL

	1.
	Does your school have science record book?
	4(8%)
	10(20%)
	6(12%)
	30(60%)
	50(100%)

	2.
	Are the equipment kept in the laboratory are up to date?
	8(16%)
	12(24%)
	5(10%)
	25(50%)
	50(100%)

	3.
	Most schools do not have science record book in their laboratory.
	30(60%)
	6(12%)
	10(20%)
	4(8%)
	50(100%)

	4.
	Does all the laboratory attendant have knowledge about record keeping?
	4(8%)
	3(6%)
	28(56%)
	15(30%)
	50(100%)



The result in table 4.1 shows response of participants on whether schools have science record book in their laboratories. The Frequency Count Analysis showed that 36(72%) disagreed that schools have science record book while 14(28%) respondents agreed that schools posses science record book in their laboratory. 30(60%) respondents disagreed that the equipments kept in the laboratory are not up to date while 20(40%) respondents agreed that the equipments kept in the laboratory are up to date.

Also 43(86%) respondents disagreed that not all laboratory attendance have knowledge of record keeping while only 7(14%) respondents agreed that all laboratory attendance have knowledge of record keeping.


Hence, it could be concluded that most secondary schools do not have record book in their laboratories.

Research Question Two: Do laboratory safety measure have any influence on students performance.

Table 4.2 Analysis of the influence of laboratory safety  


measure on student performance.

	S/N
	ITEMS
	SA
	A
	D
	SD
	TOTAL

	5.
	Does laboratory measure arouse the students interest?
	32(64%)
	10(20%)
	5(10%)
	3(6%)
	50(100%)

	6.
	Do students attend practical lessons regularly?
	25(50%)
	11(22%)
	9(18%)
	5(10%)
	50(100%)

	7.
	Most students are not aware of the precautionary measure on the use in science laboratory.
	20(40%)
	15(30%)
	8(16%)
	7(14%)
	50(100%)

	8.
	Students are only interested in the practical exercise and not on any precautionary measure
	22(44%)
	16(32%)
	4(8%)
	8(16%)
	50(100%)


The table above shows response of participants or whether laboratory safety measure have any influence on students performance. The frequency count analysis showed that 42(84%) respondents agreed that students interests are arouse through the use of laboratory safety measure while only 8(16%) respondents disagreed that the use of laboratory safety measure did not arouse student interest. 36(72%) respondents agreed that students attend practical lessons regularly while only 14(28%) respondents disagreed that most students do not attend practical lessons regularly. 35(70%) respondents agreed that most students are not aware of the precautionary measure on the use of science laboratory wile only 15(30%) respondents disagreed that most students are aware of the precautionary measure in the laboratory. Only 12(24%) respondents disagreed with the statement that students are only interested in the practical exercise and not on any precautionary measure while 38(76%) respondents agreed that students are only interested in the practical exercise and not on any precautionary measure.

Hence, it could be concluded that the use of laboratory safety measures have significant influence on students performance.
Research Question Three: Is there any difference in the type of safety measure used by the teachers in state schools and their counterpart in private schools?

Table 4.3: Analysis of the difference in the type of safety 


measure used by the teachers in state schools and 

their counterpart in private schools?

	S/N
	ITEMS
	SA
	A
	D
	SD
	TOTAL

	9.
	Do your students put on safety glasses during practical lessons?
	7(14%)
	12(24%)
	16(32%)
	15(30%)
	50(100%)

	10.
	Do your students wear laboratory coat during practical lessons.  
	16(32%)
	14(28%)
	13(26%)
	7(14%)
	50(100%)

	11.
	Do your students wear safety gloves in the handling of dangerous chemical?
	10(20%)
	7(14%)
	20(40%)
	13(26%)
	50(100%)

	12.
	Do your laboratory have fire extinguisher 
	20(40%)
	10(20%)
	12(24%)
	8(16%)
	50(100%)



The table above shows response of participants on whether there is any difference in the type of safety measure used by teachers in state schools and their counterpart in private schools. The frequency count analysis showed that only 19(38%) respondents have and put on safety glasses during practical lesson while 31(62%) respondents do not wear safety glasses during practical lesson because their schools don’t have it. 30(60%) respondents agreed that they wear laboratory coat during practical lesson while 20(40%) respondents do not put on laboratory coat during practical lesson in their school. Only 17(34%) respondent agreed that they have and use safety gloves in the handling of dangerous chemicals during practical lessons while 33(66%) respondents showed that their schools do not put on safety gloves during practical lessons.

30(60%) respondents agreed that they have and use fire extinguisher in their laboratory in case of fire outbreak while 20(40%) respondents disagreed that they do not have or use fire extinguisher in their school laboratories.


Hence, it could be concluded that most secondary schools in private schools do not have enough safety equipments compared with their counterpart in state secondary schools i.e there is difference in the type of safety measure they are in state and private secondary schools.
Research Question Four: Do student population affect the safety measure used in laboratory.

Table 4.4: analysis on the effect of students population on 


the use of safety measure in the laboratory.
	S/N
	ITEMS
	SA
	A
	D
	SD
	TOTAL

	13.
	Do you have overpopulation in your school
	20(40%)
	18(36%)
	8(16%)
	4(8%)
	50(100%)

	14.
	Do you have enough materials during practical lessons  
	3(6%)
	4(8%)
	20(40%)
	23(46%)
	50(100%)

	15.
	There is little time for teachers to teach students precautionary measure 
	5(10%)
	2(4%)
	19(38%)
	24(48%)
	50(100%)

	16.
	Is your science laboratory built in such a way that ventilation for fresh air and sitting materials are well enough for students 
	10(20%)
	5(10%)
	16(32%)
	19(38%)
	50(100%)



The table above shows response of participants on whether students population affects the use of safety measure in the laboratory. The frequency count analysis showed that 38(76%) agreed that most schools are over-populated while only 12(24%) respondents disagreed that secondary schools are not over-populated. Only 7(14%) respondents agreed that they have enough materials equipments during practical lessons while 43(86%) respondents disagreed that they do not have enough materials/equipment during practical lessons. 43(86%) respondents agreed that there is little time for teachers to teach students about precautionary measure. While only 7(14%) respondents disagreed with this statement 35(70%) respondents disagreed that their science laboratory is not built in such a way that ventilation for fresh air and sitting materials are well enough for students while only 15(30%) respondents agreed that their science laboratory is built in such a way that ventilation for fresh air and sitting materials are well enough for students. 

Hence, it could be concluded that most secondary schools are over-populated and thus affect the use of safety measures in their laboratories.

Research Question Five: Is there any difference in type of safety measure used by the schools in rural areas and that of urban schools?
Table 4.5: Analysis of the difference in type of safety 



measure used by the schools in rural and urban 


schools.

	S/N
	ITEMS
	SA
	A
	D
	SD
	TOTAL

	17.
	What type of safety measure do you adopt in the teaching of integrated science in your school? By wearing safety gloves
	6(12%)
	5(10%)
	19(38%)
	20(40%)
	50(100%)

	18.
	By putting on safety glasses  
	8(16%)
	10(20%)
	9(18%)
	23(46%)
	50(100%)

	19.
	By using fire extinguisher in case of fire outbreak.
	21(42%)
	11(22%)
	10(20%)
	8(16%)
	50(100%)

	20.
	By wearing laboratory coat during practical lesson. 
	17(34%)
	18(36%)
	8(16%)
	7(14%)
	50(100%)



The table above shows response of participants on whether there is any difference in the type of safety measure used by schools in rural areas and urban schools. The frequency count analysis showed that only 11(22%) wear safety gloves during practical lessons when handling dangerous chemicals while 39(78%) respondents agreed that they put on safety glasses during practical lesson in case of chemical explosion while 32(64%) disagreed that their students do not put on safety glasses during practical class. 32(64%) respondents agreed that they have and use fire extinguisher in their laboratory in case of fire outbreak while only 18(36%) disagreed that they do not have fire extinguisher in their laboratory.

35(70%) respondents agreed that they put on laboratory coat during practical lessons while only 15(30%) respondents disagreed that they do not wear laboratory coat in their school during practical lessons.

Hence it could be concluded that schools in rural area do not have enough equipments compared with the schools in urban areas which shows that there is difference in the type of safety measures used in rural and urban secondary schools.

4.2
Discussion of Results 


From table one that states “Do schools have record book in their laboratories”?

The frequency counts analysis rejected the question indicating most of the schools do not have science record book. The equipments kept in the laboratory attendant do not have knowledge about record keeping.

The table two state that “Do laboratory safety measures have any influence on students performance”?

The frequency counts analysis accepted the question indicating most students attend practical lessons regularly, most students are not aware of the precautionary measure on the use of science laboratory and that students are only interested in the practical exercise and not on any precautionary measure.

The table three state that “Is there any difference in the type of safety measure used by the teachers in state schools and their counterpart in private schools”?

The frequency count analysis accepted the question since secondary schools do not put safety glasses because they do not have most schools also lack safety gloves during practical lessons. Only few schools have fire extinguisher in case of fire outbreak.


Table four states that “Do student population affect the safety measure used in laboratory”?


The frequency count analysis accepted the question indicating most schools are been over-populated, there is no enough materials equipment for students during practical lesson. There is little time for teachers to teach students precautionary measures and that most science laboratories are not built in such a way that ventilation for air and sitting material will be well enough for students.

Table five state that “Is there any difference in the type of safety measure used by rural schools and urban school”?


The frequency count analysis accepted the question since most schools lack safety equipments they do not use wear safety gloves when handling dangerous chemicals. Most schools also do not use safety glasses in case of explosion, only few have fire extinguisher.

CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS 
5.1 Summary 

This chapter presents summary of the findings as follow; 

The secondary schools do not have adequate record book in their laboratories indicating that most secondary school do not keep adequate record of chemicals, their uses and even record of accidents in the laboratory. This is also shown by higher percentage of respondent that agreed that schools do not possess adequate qualified laboratory technician/attendant that have knowledge abut record keeping. Also the school equipments in the laboratories are not up to date i.e they are outdated.
The laboratory measure have significance influence on students performance this is shown by higher percentage of respondent agreed that laboratory measure arouse student interest. Also most students are not aware of the precautionary measure on the use in science laboratory. Most students attend practical lessons regularly.
There is significance difference in the type of safety measure used by teachers in state and private secondary schools. This is shown by higher percentage of respondent that agreed that most   secondary schools do not posses safety equipments like safety gloves, safety glasses, schools do not have them. Also only few schools have fire extinguisher for fire outbreak.
The student population affects the use of safety measure in the laboratories. Most secondary schools are over-populated. Higher percentage of respondent shows that secondary school do not posses enough equipment/materials during practical lessons. The science laboratory in most secondary schools are not well ventilated for fresh air and the sitting materials are not enough for students.
Finally, the study showed that there is difference in the type of safety measure used in secondary schools in areas and that of urban secondary schools. Most secondary schools science laboratories in rural areas lack safety equipment and do not use them during practical class. They do not posses safety gloves in handing dangerous chemicals, they do not wear safety goggle to prevent chemical explosion and also only few them have fire extinguisher in case of fire out break.
5.2 Conclusion
From the foregoing therefore, it could be concluded that an investigation into laboratory safety measure have influence on students performance, there is significant difference in the type of safety measure used by teachers in state schools and their  counterpart in private school, the population of students affect the safety measure used in the laboratories and there is difference in the type of safety measures used in rural and urban schools since most secondary schools lack safety equipment.
5.3 Recommendation
For effective use of safety measures in the integrated science laboratories, the following are suggested;

1.
There should be adequate keeping of record book which will guild students against any form of accident.
2.
Government should employ qualified science teachers and laboratory technicians/attendance to complement the efforts of the exiting teachers.
3.
Students should be motivated to attend practical lessons regularly.

4.
The teachers should be provided with adequate teaching materials to enhance students performance in schools.

5.
The teachers should be provided with opportunity to attend seminars, workshop and conferences to enhance their professional competence.

6.
The population of students to be admitted into the science class should be based on the available laboratory equipments.

7.
Teachers should provide the students with adequate information on precautionary measures towards prevention of laboratory accidents in the schools.
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APPENDIX A
TEACHERS QUESTIONNAIRE 

An investigation into laboratory safety measures used by integrated science teachers in secondary schools in Ilorin East local Government of kwara State.
Name of School………………………………………………………………

Sex: Male (     )



Female (     )


Educational qualification …………………………………………………

Years of teaching experience

INSTRUCTION 

You are require to provide your views by ticking any of the following alternatives.

SA
=
Strongly Agreed
A
=
Agreed

SD
=
Strongly Disagreed 

D
=
Disagreed

QUESTIONNAIRE

Dear Respondent,


This questionnaire is designed to obtain your views on an investigation into laboratory safety measures used by integrated science teaches in secondary schools in Ilorin East Local Government Area. You are therefore, requested to provide your views by ticking any of the alternatives provided.

PART A

Name of School………………………………………………………………

Sex: Male (     )



Female (     )


Educational qualification …………………………………………………

Years of teaching experience

PART B

You are require to provide your views by ticking any of the following alternatives.

SA
=
Strongly Agreed

A
=
Agreed

SD
=
Strongly Disagreed 

D
=
Disagreed

