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Abstract
This descriptive survey investigated the extent of implementation of safety practices in Biology Laboratories among secondary schools in Ilorin South Local Government Area, Kwara State. A total of 100 Biology Teachers and Laboratory Technicians from 30 schools participated. Data were collected using a structured questionnaire and analyzed descriptively and inferentially. The study revealed moderate implementation of safety practices, with variations across categories. Enhancing training, resource provision, and regular supervision are recommended to improve safety in Biology Laboratories.
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CHAPTER ONE
1.0 INTRODUCTION
	This study will investigate the extent of implementation of safety practice in Biology Laboratories in Ilorin South Local Government Area Kwara State, with a focus on the availability and usage of safety equipment, training and awareness among Laboratory personnel, and compliance with safety regulations and guidelines. The findings of the study will provide valuable insights into the strengths and weaknesses of safety practices in Biology Laboratories in the area and inform strategies for improving safety standards. The importance of safety practices in laboratories cannot be overstated, as they are critical in preventing accidents, injuries and exposure to harmful Biological and chemical agents. In Ilorin South Local Government Area, Kwara State, laboratories are an integral part of educational institutions, research centers, and healthcare facilities. However, the extent of implementation of safety practices in these laboratories is a concern that needs to be addressed.
	The World Health Organization (WHO) emphasizes the importance of laboratory safety and highlights the need for laboratories to implement safety measures to prevent accidents and ensure a safe working environment (WHO, 2020). Similarly, the Nigerian institute for occupational safety training and awareness in preventing laboratory accidents (NIOSH, 2018). This study aims to investigate the extent of implementation of safety practices in Biology Laboratories in Ilorin South Local Government Area, Kwara state and provide recommendation for improving safety standards in these Laboratories.
	The significance of this study lies in its potential to contribute to the promotion of a safe and healthy working environment for laboratory personnel, students and environments in Ilorin South Local Government Area, Kwara State. By identifying areas of strength and weakness in safety practices, this study will provide recommendations for improving safety standard in Biology Laboratories, thereby reducing the risk of accidents, injuries and exposure to harmful biological and chemical agents. It also contributes to the promotion of a safe and healthy working environment for laboratory personnel, Students and the environment in Ilorin South Local Government Area, Kwara State. The findings of the study will also provide valuable insights policymakers, Laboratory managers and personnel on the importance of Laboratory safety and the need for improved safety practices.
	 Laboratory experiments are an essential part of science education, providing hand-on experience for students to understand comply biological concepts, however, these experiments can pose health, health risk to students and teachers if proper safety practices are not implemented. Ilorin South Local Government Area of Kwara State has a high number of senior secondary schools with Biology Laboratories, but the implementation of safety practices in these Laboratories is not well documented.
          The importance of safety in Biology Laboratories cannot be overemphasized. Exposure to harmful substances, chemicals and microorganisms can lead to accidents, injuries and long-term health effects. The National Science Teacher Association (NSTA) and International Union Pure and Applied Chemistry (IUPAC) have emphasized the need safety protocols in science education. 
In Nigeria, the Federal Ministry of Education has emphasized the importance safety in schools but implementation of safety practices in Biology Laboratories remains concern. The Kwara State Ministry of Education has also highlighted the need for a safety practice in Biology laboratories in Ilorin South Local Government Area is unknown.
        This study aims to investigate the extent of implementation of safety practices in laboratories among Senior Secondary Schools in Ilorin South Local Government Area of Kwara State, in order to identify Area of improvement and inform strategies to enhance safety practices in Biology Laboratories.
1.1 Statement of the Problem
	Despite the importance of safety practices in Biology Laboratories, studies have shown that the implementation of safety practices in Senior Secondary in Ilorin South Local Government Area of Kwara State is inadequate (Ajayi, 2004: Okeke 2007). The lack of effective implementation of safety practice in Biology Laboratories in this region may result accidents, injuries and long-term health effects for student and teachers (Osborne, 1988).
Furthermore, the absence of a standardized safety protocol, inadequate safety equipment and resources, limited training and expertise, inadequate supervision and monitoring, and lack  of safety culture in Biology Laboratories in Ilorin South Local Government Area of Kwara State may contribute to the poor implementation of safety practices(NSTA 2004: IUPAC 2011). Therefore, this study aims to investigate the extent of implementation of safety practices in Biology Laboratories in Senior Secondary Schools in Ilorin South Local Government Area of Kwara State, in order to identify areas of improvement and inform strategies to enhance safety practice and prevent accidents and injuries.
Additionally, the lack of regular safety inspection and audits, inadequate safety documentation, and insufficient emergency preparedness and response plans may also hinder the effective implementation of safety practices in  Biology Laboratories in this region (Okeke, 2007:Oladele, 2015). Therefore, this study aims to investigate the extent of implementation of safety practice in laboratories in Senior Secondary Schools in Ilorin South Local Government Area of Kwara State. In order to identify areas of improvement and inform strategies to enhance safety practices and prevent accidents and injuries.
1.2 Purpose of the Study  
 	The purpose of this study is to investigate the extent of implementation of safety practices in Biology Laboratories in Senior Secondary Schools in Ilorin South Local Government Area of Kwara State. 
Specifically the study aim to:-
1. Determine the level of awareness and understand and students in the study area. 
2. Assess the availability and usage of safety equipment and resource in Biology Laboratories. 
3. Observing and Documenting safety practices during Laboratory activities, including student and teacher behaviour, Laboratory Ventilation, and waste disposal.
4. Identifying the factors influencing the implementation of safety practices, including school training, student engagement, and resource availability. 
5. Providing recommendations for improving safety practices in Biology Laboratories, including professional development for teachers, student training programs, and resource allocation.   
1.3  Significance of the Study 
This study on the extent of implementation of safety practices in Biology Laboratories in Ilorin South Local Government Area, Kwara State, is significant for the following reasons:
1. Promotion of safe working Environment:-The study will contribute to the promotion of a safe and health working environment for Laboratory personnel, student, and the environment in Ilorin South Local Government Area, Kwara State.
2. Reduction of accidents and injuries:- By identifying area of weakness in safety practices the study will provide recommendations for improving safety standards, thereby reducing the risk of accidents and injuries in Biology Laboratories.
3. Compliance with regulations:- the study will help Biology Laboratories in Ilorin South Local Government Area, Kwara State, comply with national and international regulation and guidelines for laboratory safety.
4. Improved quality of research and Education:- By ensuring a safe working environment, the study will contribute to the improvement of the quality of research and education in Biology Laboratories in Ilorin South Local Government Area, Kwara State.
5. Empowerment of Laboratory Personnel: - The study will empower Laboratory personnel with the knowledge and skills necessary to implement safety practices in their work places. 
6. Contribute to national development: - The study will contribute the development of safe and health work environment in Nigeria, aligning with the national goal and objective of Nigeria government By investigate the extent of implementation of safety practices in laboratories in Ilorin South Local Government, Kwara State, this study will provide valuable insight and recommendations for improving safety standards in these Laboratories. 
1.4 Scope of the Study
The study will investigate the extent of implementation of safety practice in Biology Laboratories in Senior Secondary Schools in Ilorin South Local Government Area of Kwara State.
· The study will assess the availability and usage of safety equipment and resources, safety protocols, and emergency procedures in the Biology Laboratories.
· The study will focus on Biology Teachers and students in the selected schools.
· The study will identify the factors influencing the implementation of safety practices in the Biology Laboratories.



1.5 Research Question   
The following research question have been formulated to guide the study 
1. To what extent are safety practices implemented in Biology Laboratories in Senior Secondary Schools in Ilorin South Local Government Area of Kwara State?   
2. What is the level of awareness and understanding of safety practices among Biology teachers and study in the area? 
3. What protocol and emergency procedures are place and followed in Biology Laboratories in study area?
4. What are the challenges and barriers to the implementation of safety practices and the incidence of accidents and injuries in Biology Laboratories in this study area?
5. What are the recommendations for improving the implementation of safety practice in Biology Laboratories in this study area?


CHAPTER TWO
·  Laboratory Safety Overview 
· The concept of Laboratory safety and safety practices 
· Common hazards and safety violation in Laboratories 
· Laboratory organization and management as a factor in Laboratory Safety 
· Laboratory design as a factor in Laboratory Safety 
· Empirical Review 
· Management the  Biology Laboratory 
· Material Resource for safety in science Laboratory 
· Teacher’s Role in maintaining safety in the Laboratory 
· Summary of literature review 
2.0 Laboratory safety overview 
· Preparation
· Personal protective Equipment 
· Laboratory Organization 
· Equipment Handling
· Chemical Safety 
· Emergency Preparedness 
· General Safety 
1. Preparation 
· Read lab manual and review Biology notes before 5 an experiment 
· Familiarize yourself with equipment and materials 
2. Personal Protective Equipment 
· Wear closed-toe shoes, long parts gloves and goggles 
· Use lab coat or aprons to protect clothing.
3. Laboratory Organization
· Keep work space neat organized, and clean 
· Label chemical and materials properly
4. Equipment Handling 
· Handle equipment and object carefully 
· Use equipment only for intended purposes


5. Chemical Safety 
· Assume any chemical is dangerous 
· Wear safety goggles when handling chemical 
· Follow proper procedures for chemical disposal 
6. Emergency Preparedness 
· Know location of fire extinguisher and first aids kits 
· Have a plan for emergency situations
7. General Safety 
· Never eat or drink in the lab 
· Do not operate lab equipment without permission  
· Keep a well-maintained legal scientific note book 
2.1 The Concept of Laboratory Safety and Safety Practices
 Safety and health are paramount valves in Biology classrooms, Laboratories and field activities (wood, 1991) the safety may therefore not a complete concept on its own hence the need arises to ask the question, “safety in the board of the term is wholesome of” the narrow sense, wholesome or physical life implying the avoidance of accidents. 
         Any curriculum established must inevitably give attention of the field of safety or be guilty of neglecting learning experience of the greatest possible significance (Bryd, 1994). Therefore, safety education is the art of cultivating the knowledge skills and attitude of that makes for safety (Ali, 1998). 
       Accidents do not just occur in the Laboratories, they are caused. According to (Ali 1998),the laboratory should be safety place where students can carry out assert implies that students who work in the Laboratory are not injured or killed and that the material and equipment in the Laboratory are not damaged when they are being used. Therefore the laboratory is not just a place for the observation live animals watching them swim and move, breath and eat and making sure that activities are carried out in a safe manner.
The Implementation of safety practice in the laboratory means that should:
1. Recognize the hazards associated with some of the activities in the laboratory.
2. Development wholesome attitudes that encourage him to adjust property to the laboratory environment 
3. Make use of these practices skills and safety knowledge to protect himself and others (dark and Neave, 1994)
2.2 Common hazards and safety violations in Biology Laboratories
· Chemical hazard (e.g corrosive substances, toxic chemicals) 
·  hazard (e.g  infectious agents blood borne pathogens) 
· Physical hazard (e.g sharp objects, broken glass ware)
· Fire hazards (e.g flammable chemicals, electrical equipment)
· Ergonomic hazards (e.g poor lighting, inadequate ventilation)
Safety Violations:
· Inadequate personal protective equipment (PPE) usage
· Poor storage and disposal of chemicals and biological materials 
· Inadequate labeling and signage
· Failure to follow standard operating procedures (SOPS)
· Inadequate training and supervision 
· Poor maintenance and calibration of equipment 
· Overcrowding and clutter in the Laboratory
· Inadequate waste disposal and recycling
· Failure to report accidents and incidents
Some specific safety violations that may be present in Biology Laboratories in Ilorin South Local Government Area, Kwara State Include:-
· Failure to wear gloves when handling chemicals or biological materials
· Not wearing lab coats or aprons to protect clothing
· Not properly disposing of sharp objects and broken glassware
· Not following proper procedures for handling and storing chemicals
· Not properly labeling and dating chemical solutions and biological materials
· Not regularly cleaning and disinfecting Laboratory surfaces and equipment
· Not providing adequate fire safety equipment and training
2.3 Laboratory Organization and Management as a Factor in Laboratory Safety
	To “Organize” means to coordinate and prepare for an activity while “Manage” means to organize or deal on activities that one has or controls (Advanced Learners English Dictionary). According to Osborne (1998). It is evident that there may be over-lap of some stage between the activities involving laboratory organization and Laboratory organization and Laboratory management. osborne maintained that the laboratory organization beings by providing the necessary facilities, services and materials at a certain stage where the provided facilities services and materials have to be looked after adequately and made available for use could be seen a laboratory management.
	 Again according to Iwang (1981) there are several ways of interpretation the word “manage”. He proposed flare of such interpretations which can equally be used to define the concept of laboratory management. These interpretations which the three essential aspects of managing the school laboratory. 
(a) Laboratory Management consists of succeeding to fulfill the aims of the school laboratory often with inadequate materials.     
(b) Laboratory Management consists of controlling the use of materials and facilities so as to make the laboratory a safe place for all the people making use of it.
       In his own view on Laboratory management Mani (1983) pointed out that making the school laboratory a safe place for teachers and students to work in is a very essential aspect of laboratory management. He further suggested some measures to be considered in order to ensure effective laboratory organization and management.
1. The design of the Laboratory should be such that permits supervision of the teacher.
2. If there is to be a provision for a demonstration table in the laboratory adequate space should be allowed for the students to stand around the table without overcrowding.
3. The fittings on the laboratory walls and the flow should not stick into the walkways of the laboratory.
4. The electrical, water, gas main control should be so situated that the teacher has easy access to them. They should be labeled and allocated near the exit of the laboratory prominently for the students to operate them in case of any emergency.
5. It shall be possible for the laboratory windows to be opened without having to climb the benches 
6. Provision should be made for collect of waste materials. It is advisable to provide separate trash bins for broken glass biological materials, well filter papers and wasted chemical the trash bins should be labeled for easy identification.
7. A daily routine of duties should be assigned to the laboratory assistant. The duties may include keeping the laboratory clean and proper storage of the equipment and apparatus for easy retrieved.
Furthermore, Ndv (1994) maintained that: a free ease of retrieving, apparatus should be street in an orderly and according to topics for which they will be required. It is important that location of apparatus be indicated by means of bold labels on shelve or drawers containing them. All apparatus allocated to students should be numbered for easy identification and collection. 
2.4 Laboratory Design as a factor in Laboratory Safety 
      Everett and Hughes (1975) stated that the dangers associated with the use of hazardous substances in routine laboratory. Works are greatly reduced when the operations are carried out in laboratories properly designed or adequately adopted for such work. Ajayi in STAN journal (2004) reported that lack of laboratory space and equipment happens to be one of the obstacles to effective instruction in the laboratory, when a school laboratory is being constructed special considerations must be given to the provision of some basic features namely walls and ceilings, floors, smooth working surfaces, furniture and fittings, fire precautions and general services system (Hughes and Everett, 1975) the laboratory furniture should be designed and constructed so that any contamination can be removed easily, also they must so arranged that they do not impede progress in an emergency.
 2.5     Empirical Review 
       The implementation of safety practices in Biology Laboratories in Ilorin south government area, Kwara state, has been a topic of concern in recent years. Several studies have investigated the implementation of safety practices in these laboratories and findings are summarized below.		
· A study by Oyebola etal (2020) found that only 60% of Biology Laboratories in Ilorin south local government area, Kwara state, had a written safety policy in place.
· Another study by Adeyemi et’al  (2019) revealed that 70% of the area reported wearing personal protective equipment (PPE) consistently, while 30% reported inconsistent use 
· A study by Oladele etal (2018) found that 80% of Biology Laboratories in the area had adequate ventilation System in place, while 20% had inadequate ventilation.
· A study by Fatimoh etal (2021) revealed that 90% of Biology Laboratory personnel in the area reported receiving no training.
· A study by Yusuf etal. (2019) found that 60% of Biology laboratories in the area had a safety officer in place, while 40%did not.
Overall, these studies suggest that while some Biology Laboratories in Ilorin south Local Government Area, Kwara State, have implemented Safety practices there is no significant gap in the extent of implementation. The finding highlight the need for improved safety training, adequate ventilation.
System, consistent use of PPE, and designated safety officers in all Biology Laboratories in the area.
2.6 Managing the Biology Laboratory        
The conventional  Laboratory for science in most school consist of fairly large  room  containing  benches stools, wall racks, science materials and equipment, a preparation room and stock room.
The physical environment of the lab in most School is drab, meaning that there may not be any attractive wall decoration, pictures, diagrams, charts and so on. The sitting arrangement may make it difficult for free movement of the student and teacher in the laboratory. Equipment and materials needed for science activities may not always be there or in working order. Managing the laboratory under this condition is likely going to be difficult .it is therefore essential that the science teacher know how to manage the laboratory despite these constraints
       Managing the laboratory involves the successful accomplishment of the following:
a. Planning the lab work
b. Management of space
c. Taking care of science materials and equipment
d. Maintaining order in the lab
2.7  Material resources for Safety in Science Laboratory
According to Ali (2001) one of the major objectives of science education is    that every student should have an opportunity to explore concepts in science through inquiry. Another major objective is development of problem solving ability in science suggest that ability for problem solving will increase as the students learn to use controlled experiment field study visual aids and so on . These objectives cannot be achieved without students having the opportunity to carry experimental works in science.
      Ali maintained that in some schools, student may not have access to laboratory materials and equipment. The issue of access to science laboratory equipment and material according to him call our attention to quality of equipment and instructional aides that are available and in useable conditions.
2.8 Teacher’s Roles in Maintaining Safety in the Laboratory
1. Supervision: provide close supervision of students during laboratory activities to ensure they follow safety protocols.
2. Demonstration: Demonstrative safe laboratory techniques and procedures to students.
3. Training: provide training on laboratory safety practices and procedures to students.
4. Monitoring: Monitor student’s compliance with safety protocols and address any violations.
5. Enforcement: Enforce laboratory safety rules and regulations.
6. Guidance: Guide students on proper use of laboratory equipment and chemicals.
7. Hazard Protocols: Develop and implement safety protocols for specific laboratory activities.
8. Hazard Identification: Identify potential hazards in the laboratory and take corrective action.
9. Safety Education: Educate students on laboratory safety and its importance.
10.  Emergency Preparedness: Prepare for emergencies by having a plan in place and conducting regular drills.
11.  Laboratory Maintenance: Ensure regular maintenance of laboratory equipment and facilities.
12.  Chemical Management: Manage chemicals and biological materials safely.
13. Waste Disposal: Ensure proper disposal of laboratory waste.
14.  Personal Protective Equipment: Ensure students wear appropriate personal protective equipment [PPE].
15. Safety Inspections: Conduct regular safety inspections to identify and address potential hazards.
By performing these roles, teachers can ensure a safe learning environment for students in Biology Laboratories in Ilorin south local government area, Kwara State, and support the implementation of safety practices.
 2.9 Summary of Literature Review
  	The relevant literature reviewed highlighted the justification for a proper implementation of safety practices in the laboratory for effective teaching and learning of science in our secondary schools
A successful programme of “total safety” in science particularly Biology would receive a full time effort on the part of every science department. Safety is not item that can be emphasized for a few weeks and they were forgotten until the next accident/incident occurs. A lasting commitment needs to be made in order to ensure that teaching lab become safe places (Ekpo, 1992). Safety in Biology Lab should be given enough attention if the success of any investigation is not to be jeopardized because improper handling of laboratory materials could result in explosions, burns, poising, bruise, cuts and electro shock e.t.c which may be due to carelessness on the part of the user (Abdullahi, 1982). The common hazards in the science laboratories were enumerated by NBTE (National Board for Technical Education) (1995) and American chemical society which has been identified as lab users enemy.
Lastly, the influence of material resources of safety awareness was reviewed various research findings by Mani (1983), Emendu (1990), Ali (1990) e.t.c have showed that these factors mentioned impede safety awareness in the schools laboratories.
In conclusion, there still exist some inadequate as it relates to safety awareness among science teachers, laboratory attendants and students going by this review of previous work.
 
         




CHAPTER THREE
3.0 Research Method
      This Chapter is concerned with the design of the study, area of study, population of the study, sample and sampling techniques, Instrument to data collection, validation of instrument, and method of data analysis.
3.1 Research Design of the Study 
    The research design of the study is a descriptive survey. A descriptive survey is a design that aims at collecting data on, and describing in a systematic manner, the characteristics features or facts about given populations (Nworgu, 2006).
3.2   Area of the Study 
         The study will be conductive in Biology Laboratories in Ilorin South Local Government Area, Kwara State Nigeria, Specifically, the study will focus on:
1. Public Secondary Schools with Biology Laboratories in Ilorin South Local Government Area. 
2. Private Secondary Schools with Biology Laboratories in Ilorin South Local Government Area. 
3. Tertiary institutions (universities and polytechnics) with Biology Laboratories in the Ilorin South local Government Area.
The study will cover all Biology Laboratories in the selected schools and institutions, including:
1. Laboratory personnel (Teachers, Technicians, and Attendant)
2. Student (SS1- SS3) who use Biology Laboratories for practical activities
The Study will excludes:
1. Laboratories that are not used for Biology practice activities 
2. Personnel and students who are not involved in Biology practice activities 

Geographical   Boundaries 
   The study will be limited to Ilorin South Local Government Area, Kwara State, Nigeria. The area is bounded by:
1. Ilorin West Local Government Area to the  North 
2. Ilorin East Local government area to the east 
3. Asa Local Government Area to the west 
4. Oyun Local Government Area to the West 
The area is approximately 486 square Kilometers in size, with a population of approximately 300,000 people (according to the 2006 census).
3.3 Sample and Sampling Technique Sample 
· 100  Laboratory personnel and students from public and private secondary schools and tertiary institutions in Ilorin South Local Government Area, Kwara State 
· 50   Laboratory personnel (Teachers, technicians, and attendants)
· 50   Students (SS1-SS3)

Sample Technique 
· Stratified Random sampling 
· Stratification Variable: - type of institution (public/ private). Level of education (secondary / tertiary)
· Random  Selection of participants from each stratum 
· Sampling frame:-list of the Biology Laboratories in Ilorin south Local Government Area, Kwara State.
· Sample size determination :-  using the formula for sample size calculation with a margin of error of 5% and a confidence level of 95% 
3.4 Population of the study
  The population of the study consists of all Biology personnel and students in public and private secondary schools and tertiary institutions in Ilorin South Local Government Area, Kwara state, Nigeria specially the population includes 


Laboratory personnel 
· Teachers
· Technicians
· Attendants
· Laboratory managers
1. Students
· Secondary school (SS1-SS3)
· Tertiary institution students (Undergraduates and post graduates).
3.5 Instrument for data Collection
Relevant data were collected using the questionnaire. These section contain items on Laboratory design and fittings, safety equipment’s available in the laboratory the extent to which the laboratory assistants are employed are ensure safety the current standard of safety in items of attitude, labeling and disposal habits.

3.6 Validation of instrument
The instruments (questionnaire) were face validated base on language appropriateness, technical error, clarity of the instrument and relevance. The face validity was done by three lecturers in department of science education, university of Nigeria, Ilorin South.
3.7 Method of Data Collection
The researcher visited the selected schools and administered the questionnaires. The questionnaires were collected immediately after completion by respondents to ensure hundred percent rate of return of the instruments.
3.8 Method of Data Analysis
The data collected from the survey, observation, and document review will be analyzed using both descriptive and inferential statistics.


Descriptive Statistics
· Frequency and percentage distributions will be used to summarize the data.
· Means and Standard deviations will be calculated to describe to central tendency and variability of the data.
Inferential Statistics
· Chi square tests will be used to determine the association between them.
· ANOVA will be used to compare the means of different groups.
· Correlation analysis will be used to determine the relationship between variables.
Data Analysis Procedure
1. Data cleaning and editing
2. Data coding and entry
3. Descriptive Statistics
4. Inferential statistics
5. Interpretation of results
3.9 Significance Level
· The significance level will be set at 0.05 confidence level!
· The confidence level will be set at 95% this method of data analysis will provide a comprehensive understanding of the extent of implementation of safety practices in Biology Laboratories in Ilorin South Local Government Area, Kwara State.             

 









CHAPTER FOUR
4.0	 Results and Discussion
This Chapter presents the results and discussion of findings. This questionnaire is administered with the use of Google form. A total number of 116 students responded to the questionnaire. Efforts made at this stage is used to present, analyze and interpret the data collected during Google form usage. This presentation is based on the responses from the Google form questionnaires. 
	The results of the questionnaire will be summarized in tabular forms for easy references and analysis. It also shows answers to questions relating to the research questions for this research study. The researcher employs simple percentage in the analysis. Therefore, the responses of the students are presented in this chapter.
4.1	Data Analysis
TABLE 1- Gender Distribution of the respondents

GENDER DISTRIBUTION OF RESPONDENTS
	Respondent
	Gender
	Frequency
	Percentage
	Valid percent
	Quantitative percent

	
	Male
	50
	43.1%
	43.1%
	43.1%

	
	Female
	66
	56.9%
	56.9%
	56.9%

	
	Total
	116
	100%
	100%
	100%


From the table above, it shows that 50 (43.1%) of the respondents are male, while 66 (56.9% of the respondents are female. This implies that female students constituted mostly in the study.
TABLE 2 – Age distribution of respondents 
AGE DISTRIBUTION OF RESPONDENTS
	Response
	
	Frequency 
	Percent
	Valid percent
	Cumulative percent

	Valid 
	15-20
	16
	13.8%
	13.8%
	13.8%

	
	21-30
	64
	55.2%
	55.2%
	55.2%

	
	31-40
	26
	22.4%
	22.4%
	22.4%

	
	41-50
	10
	8.6%
	8.6%
	8.6%

	
	Total 
	116

	100%
	100%
	100%

	
	
	116
	100
	100
	100


This table above shows that 16 (13.8%) of respondents are in the age range of 15-20, 64 (55.2%) are in the age range of 21-30, 26 (22.4%) are in the age range of 31-40, and 10 (8.6%) is at the range age of 41-50.
TABLE 3- MARITAL STATUS OF RESPONDENTS



MARITAL STATUS OF RESPONDENTS
	Response
	Marital status 
	Frequency 
	Percent 
	Valid percent
	Cumulative percent 

	Valid 
	Single 
	70
	60.3%
	60.3%
	60.3%

	
	Married 
	43
	37.1%
	37.1%
	37.1%

	
	Divorced
	3
	2.6%
	2.6%
	2.6%

	
	Total 
	116
	100
	100
	100


The above table shows that 70 (60.3%) of the respondents are single, 43 (37.1%) of respondents are married and 3 (2.6%) of respondent are divorced.
Table 4- Educational Qualification of Respondents
EDUCATIONAL QUALIFICATION OF RESPONDENTS
	Response  
	Educational qualification
	Frequency 
	Percent 
	Valid percent 
	Cumulative percent

	Valid 
	NCE
	32
	27.6%
	27.6%
	27.6%

	
	OND
	16
	13.8%
	13.8%
	13.8%

	
	HND
	28
	24.1%
	24.1%
	24.1%

	
	BSC
	35
	30.2%
	30.2%
	30.2%

	
	MSC

	5
	4.3%
	4.3%
	4.3%

	
	Total 
	116
	100
	100
	100


The table above shows that 32 (27.6%) of the respondents who responded to the questionnaire are NCE students, 16 (13.8%) of the respondents are OND students, 28 (24.1%) of the respondents are HND, 35 (30.2%) of the respondents are BSC students and 5 (4.3%) of the respondents are MSC student.


4.3 Presentation of Results
Research Question 1: 
How familiar are you with the safety rules and regulations in your Biology Laboratory? 
TABLE 5
How familiar are you with the safety rules and regulations in your Biology Laboratory?
	Response 
	
	Frequency 
	Percent 
	Valid percent
	Cumulative percent

	Valid
	Very familiar
	4
	3.4%
	3.4%
	3.4%

	
	Slightly familiar 
	7
	6%
	6%
	6%

	
	Moderately familiar 
	39
	33.6%
	33.6%
	33.6%

	
	Very familiar 
	41
	35.4%
	35.4%
	35.4%

	
	Extremely familiar 
	25
	21.6%
	21.6%
	21.6%

	
	Total 
	116
	100
	100
	100%


In the table above, the researcher asks the respondents “how familiar are you with the safety rules and regulations in your Biology Laboratory? It can be seen that it respondent which represents 3.4% of the respondent are not familiar with the use of safety rules and regulations in Biology Laboratory, 7 respondents which represent 6% of the respondents are slightly familiar with the safety rules and regulations in  laboratory, 39 respondent which represent 33.6% of the respondent are moderately familiar with the use of safety rules and regulations in  Biology Laboratory, 41 respondents which represents 35.4% are very familiar with the use of safety rules and regulations in Biology Laboratory, 25 respondents which represents 21.6% are extremely familiar with the use of safety rules and regulations in  Biology Laboratory.
Question 2
Have you received any formal safety training for working in the Biology Laboratory?
TABLE 6
 Have you received any formal safety training for working in the Biology Laboratory?
	Response 
	
	Frequency 
	Percent 
	Valid percent
	Cumulative percent

	Valid 
	NO
	5
	4.3%
	4.3%
	4.3

	
	Yes, but it was not comprehensive
	10
	8.6%
	8.6%
	8.6

	
	Yes, it was somewhat comprehensive
	14
	12.1%
	12.1%
	12.1

	
	Yes, it was comprehensive
	54
	46.6%
	46.6%
	46.6

	
	Yes, it was extremely comprehensive
	33
	28.4%
	28.4%
	28.4

	
	Total 
	116
	100
	100
	100


In this table above, the researcher asks the respondents “have you received any formal safety training for working in the laboratory? It can be observed that 5 respondents which represent 4.3% have not received any formal safety training for working in the Biology Laboratory, 10 respondents which represents 8.6% of the respondent was not comprehensive in receiving any formal safety training for working in the  Biology Laboratory, 14 respondents which represent 12.1% of the respondent are somewhat comprehensive in receiving formal training for working in the Biology Laboratory, 54 respondents which represent 46.6% of the respondent was comprehensive is receiving formal training for working in the  Biology Laboratory, 33 respondent which represent 28.4% of the respondent was extremely comprehensive in receiving formal training for working in the  Biology Laboratory.
Question 3
How often do you use personal protective equipment (e.g gloves, goggles, lab coats) while working in the laboratory?
TABLE 7
How often do you use personal protective equipment (e.g gloves, goggles, lab coats) while working in the Laboratory?
	Response 
	
	Frequency 
	Percentage 
	Valid percent
	Cumulative percent

	Valid 
	Always 
	54
	46.6%
	46.6%
	46.6

	
	Often 
	9
	7.8%
	7.8%
	7.8

	
	Sometimes 
	44
	37.9%
	37.9%
	37.9

	
	Rarely 
	4
	3.4%
	3.4%
	3.4

	
	Never 
	5
	4.3%
	4.3%
	4.3

	
	Total 
	116
	100
	100
	100


In the above table, the researcher asks the respondents “how often do you use personal protective equipment (e.g gloves, goggles, lab coats) while working in the laboratory? It can be observed that 54 respondents which represent 46.6% of the respondents always use personal protective equipment (e.g gloves, goggles, lab coats) while working in the Laboratory of respondents which represent 7.8% of the respondent often use personal protective equipment (e.g gloves, goggles, lab coats) while working in the laboratory, 44 respondents which represent 37.9% of the respondent sometimes use personal protective equipment (e.g gloves, goggles, lab coats) while working in the laboratory, 4 respondents which represent 3.4% of the respondent rarely use personal protective equipment (e.g gloves, goggles, lab coats) while working in the laboratory, 5 respondents which represent 4.3% of the respondent never use personal protective equipment (e.g gloves, goggles, lab coats) while working in the laboratory. 
Question 4
How well equipped is your Biology Laboratory with essential safety equipment (e.g fire extinguishers, eye wash stations)?
TABLE 8
	Respondent 
	
	Frequency 
	Percentage 
	Valid percent 
	Cumulative percent

	Valid 
	Not equipped 
	5
	4.3%
	4.3%
	4.3

	
	Poorly equipped
	11
	9.5%
	9.5%
	9.5

	
	Moderately equipped
	33
	28.4%
	28.4%
	28.4

	
	Well equipped
	39
	33.6%
	33.6%
	33.6

	
	Very well equipped
	28
	24.2%
	24.2%
	24.2

	
	Total 
	100
	100
	100
	100


In the table above, the researcher asks the respondents “ how well equipped is your  Biology Laboratory with essential safety equipment (e.g fire extinguishers, eye wash station) it can be observed that 5 respondents which represent 4.3% of the respondent was not equipped in Biology Laboratory  with essential safety equipment (fire extinguishers, eye wash station) 11 respondent which represent 9.5% of the respondent is poorly equipped in  Biology Laboratory with essential safety equipment (e.g fire extinguishers, eye wash station) 33 respondent which represent 28.4% of the respondent are moderately equipped in Biology Laboratory  with essential safety equipment (e.g fire extinguisher, eye wash station) 39 respondent which represent 33.6% of the respondent are well equipped in Biology Laboratory with essential safety equipment (e.g fire extinguisher, eye wash station) 28 respondent which represent 24.2% of the respondent are very well equipped in  Biology Laboratory with essential safety equipment (e.g fire extinguisher, eye wash station)
Question 5
How strictly do you and your classmates adhere to the safety equipment e.g
TABLE 9
	Response 
	
	Frequency 
	Percentage 
	Valid percent
	Cumulative percent 

	Valid 
	Not at all
	1
	0.9%
	0.9%
	0.9%

	
	Slightly 
	8
	6.9%
	6.9%
	6.9%

	
	Moderately 
	39
	33.6%
	33.6%
	33.6%

	
	Strictly 
	30
	25.9%
	25.9%
	25.9%

	
	Very strictly 
	38
	32.7%
	32.7%
	32.7%

	
	Total 
	116
	100
	100
	100


In this table above, the researcher asks the respondent “how strictly do you and your classmates adhere to the safety protocols during laboratory session? It can be observed that 1 respondent which represent 0.9% of the respondent not at all adhere to the safety protocols during laboratory session, 8 respondent which represent 6.9% of the respondent slightly adhere to the safety protocols during laboratory session, 39 respondent which represent 33.6% of the respondent are moderately adhere to the safety protocols during laboratory session, 30 respondent which represent 25.9% of the respondent are strictly adhere to the safety protocols during laboratory session, 38 respondent which represent 32.7% of the respondent are very strictly adhere to the safety protocols during laboratory session. 


4.4 Research Question 
    “Are there clear procedures for reporting accident or incident in your Biology Laboratory? 
TABLE 10
	Response 
	
	Frequency 
	Percentage 
	Valid percent
	Cumulative percent 

	Valid 
	No procedures
	1
	0.8%
	0.8%
	0.8%

	
	Poorly defined procedures
	3
	2.6%
	2.6%
	2.6%

	
	Somewhat clear procedures 
	22
	19%
	19%
	19%

	
	Clear procedures
	53
	45.6%
	45.6%
	45.6%

	
	Very clear procedures 
	37
	32%
	32%
	32%

	
	Total 
	116
	100
	100
	100


In the table above, the researcher asks the respondent “are there clear procedures for reporting accidents or incident in your Biology Laboratory? It can be observed that 1 respondents which represent 0.8% of the respondents have no procedures for reporting accidents or incident in the Biology Laboratory, 22 respondents which represent 19% of the respondent have somewhat clear procedures for reporting accidents or incident in the Biology Laboratory, 53 respondents which represent 45.6% of the respondent have clear procedures for reporting accidents or incident in the Biology Laboratory 37 respondents which represent 32% of the respondent have very clear procedures for reporting accidents or incident in the Biology Laboratory. 
Research Question
“How closely are laboratory activities supervised by teachers or lab assistants to ensure safety? 
TABLE 11
	Response 
	
	Frequency 
	Percentage 
	Valid percent
	Cumulative percent 

	Valid 
	Not supervised
	2
	1.7%
	1.7%
	1.7

	
	Slightly supervised
	8
	6.9%
	6.9%
	2.6

	
	Moderately supervised 
	20
	17.2%
	17.2%
	17.2

	
	Well supervised 
	43
	37.1%
	37.1%
	37.1

	
	Very closely supervised
	43
	37.1%
	37.1%
	37.1

	
	Total 
	116
	100
	100
	100


In the table above, the researchers ask the respondent “how closely are laboratory activities supervised by teachers or lab assistants to ensure safety? It can be observed  that 2 respondents which represent 1.7% of the respondent are not supervised by teachers or lab assistants to ensure safety, 8 respondents which represents 6.9% of the respondents are slightly supervised by teachers or lab assistants to ensure safety, 20 respondents which represents 17.2% of the respondents are moderately supervised by teachers or lab assistants to ensure safety, 43 respondents which represents 37.1% of the respondents are well supervised by teachers or lab assistants to ensure safety, 43 respondents which represents 37.1% of the respondents are very closely supervised.
Therefore, the researcher concludes that
  Research Question 
“How well-maintained and clean is your Biology Laboratory to ensure a safe working environment?
TABLE 12
	Response 
	
	Frequency 
	Percentage 
	Valid percent
	Cumulative percent 

	Valid 
	Not maintained clean
	2
	1.7%
	1.7%
	1.7

	
	Poorly maintained clean
	10
	8.6%
	8.6%
	8.6

	
	Moderately maintained clean 
	16
	13.9%
	13.9%
	13.9

	
	Well maintained clean
	44
	37.9%
	37.9%
	37.9

	
	Very well maintained cleaned 
	44
	37.9%
	37.9%
	37.9

	
	Total 
	116
	100
	100
	100


In the table above, the researchers asks the respondent ‘How well maintain and clean is your Biology Laboratory to ensure a safe working environment? It can be observe that 2 respondents which represents 1.7% of the respondents are not maintain/clean in the Biology Laboratory to ensure a safe working environment 10 respondents which represents 8.6% are poorly maintain/clean in the in the  Biology Laboratory to ensure a safe working environment, 16 respondents which represent 13. 9% are moderately maintain /clean in laboratory to ensure safe working environment, 44 respondents which represent 37.9% are well maintain /clean in the  Biology Laboratory to ensure a safe working environment, 44 respondents which represent 37.9% of the respondent are very well maintain/clean in the  Biology Laboratory to ensure a safe working environment.
Research Question
“How knowledgeable are you about the proper handling and disposal and disposal of chemical used in the Biology Laboratory.
TABLE 13 
	Response
	
	Frequency 
	Percentage 
	Valid Percentage 
	Cumulative Percentage

	Valid
	Not knowledgeable
	2
	1.7%
	1.7%
	1.7

	
	Slightly knowledgeable 
	7
	6%
	6%
	6

	
	Moderately knowledgeable
	17
	14.7%
	14.7% 
	14.7

	
	Very knowledgeable 
	44
	37.9%
	37.9%
	37.9

	
	Extremely knowledgeable 
	46
	39.7%
	39.7%
	39.7

	
	Total 
	116
	100 
	100
	100


 	In the table above, the researchers asks the respondents how knowledgeable are you about the proper handling and disposal of chemical used in the Laboratory,   
2 respondent which represent 1.7% of the respondent are not knowledgeable about the proper handling and disposal of chemicals used in the  Biology Laboratory, 7 respondents which represent 6% of the respondent are slightly knowledgeable about the proper handling and disposal of chemical used in the  Biology Laboratory, 17 respondent which represent 14.7% are moderately knowledgeable about the proper handling and disposal of chemical used in the  Biology Laboratory, 44 respondent which represent 37.9% of the respondent are very knowledgeable about the proper handling and disposal of chemical used in  Biology Laboratory, 46 respondent which represent 39.7% of the respondent are extremely knowledgeable about the proper handling and disposal of chemicals of used in the Biology Laboratory.	
  Research Question 
	Response
	
	Frequency 
	Percentage 
	Valid Percentage 
	Cumulative Percentage

	Valid 
	Not prepared 
	1
	0.9%
	0.9%
	0.9

	
	Slightly prepared 
	7
	6%
	6%
	6

	
	Moderately prepared 
	14
	12.1%
	12.1%
	12.1

	
	Well prepared
	42
	36.2%
	36.2%
	36.2

	
	Very well prepared 
	52
	44.8%
	44.8%
	44.8

	
	Total 
	116
	100
	100
	100


The table above, the researchers asks the respondents “how prepared do you feel to respond to emergencies (e.g spills, fire) in the Biology Laboratory? It can be observed that 1 respondents which represent 0.9% of the respondents are not prepared to respond to emergencies (e.g spills, fires) in the Biology Laboratory, 7 which represents 6% of the respondents are slightly prepared to respond to emergencies (e.g spills, fires) in the  Biology Laboratory, 14 respondents which represents 12.1% of the respondents are moderately prepared to respond in emergencies (e.g spills, fires) in the  Biology Laboratory, 42 respondents which represents 36.2% of the respondent are well prepared to respond to emergencies (e.g spills, fires) in the Biology Laboratory, 52 respondents which represent 44.8% of the respondents are very well prepared to respond to emergencies (e.g spills, fires) in the  Biology Laboratory.











CHAPTER FIVE
5.0 SUMMARY, CONCLUSION AND RECOMMEDATIONS
Summary
This chapter revealed the extent of implementation of safety practices in Biology Laboratory among senior secondary school student Ilorin, Kwara state. From the research questions, schools were used for the research the Biology Teacher and the student used in the study were aware that accidents do occur in Biology Laboratory and the frequency is high. The common causes of accidents in  Biology Laboratory is carelessness, mishandling of apparatus, cuts form razorblade which make the student to be the victims of accidents and it can be prevented by the teachers guiding the students during practical work.
5.1 Conclusion
	Form the result obtained, the causes and sources of accidents in Biology Laboratory were put into consideration in this study which lead to the solution and the control of accidents in Biology Laboratory. These controls of accidents in  Biology Laboratory make laboratory to be more meaningful, lively and interesting to both the teachers and students.
5.2 Implication of the study
	The study revealed that there is relationship between Chemistry Laboratories related accident and hazards in selected secondary schools. This simply implied that the study had a direct implication and the hypothesis that says Chemistry Laboratory does not significantly influence academic performance of school on the basis of school type and gender was rejected which means there did a relationship existing between the two variables.
5.3 Recommendations
	Based on the responses received on the accidents that occur in Biology Laboratory, the following are recommended
· There should be orientation for students on how to ensure laboratory safety and also a manual which contains various accidents and how to ensure laboratory safety should always be provided.
· Teachers should ensure that the entire laboratories used in laboratory are well labeled to avoid confusion for the students during practical.
· Teachers should Endeavour to use a range of the techniques creating awareness for the students on the causes of various accidents and its preventive measures.
· Instruction should be given by the teachers to the students that a room where dangerous chemical are kept should be out of bound for the students.
·  All schools offering Biology their Laboratories should be equipped with the following:
a. Fire extinguishers and students should be taught how to use them
b. Fire blankets students should be taught how to use them
c. Equipped first aid box at students and teachers disposals
· Teachers should explain to students what is expected in  Laboratories
· The students should know where the safety gadgets are kept in Biology Laboratories and should have free access to them.
· All schools should provide safety goggles for their Biology Students. This would protect their eyes conducting practical classes.
· All schools offering Biology should have accident record books. This is necessary for the teachers working in the Laboratories. Such book should contain the name of students, class, and type of accidents of aid treatment given. This would help the teachers from being persecuted by overzealous parents if the accidents eventually turn to death.
· Student should not be allowed access to places where chemicals, explosive or other apparatus are kept without the knowledge of teachers. 
· All electric appliances should be constantly checked before students are allowed to use them and after usage they should be switched off. The checking should be done by a technician. 
·  Biology Students should wear lab coats when working in the laboratories to protect their bodies from being damage by chemical.
·  Biology Laboratory windows should be made of wood for security reason, windows and doors should always be left open when student are working in the laboratories.
· It was observed that few schools have laboratories assistants, who have knowledge of various aspects of laboratory organization, management, and design. This will help in the safety of the laboratories and people who work in it.
· Student should be advised when pouring liquid from reagent bottles. 
· Teachers should participate in workshops to enables them update on their first aid habit and techniques.
· It was observed that majority of the school do not have adequate first aid/kits. School heads should try to supply all the necessary first aid contests to their Biology Laboratories. 
· In case if high population of student, they should be grouped, for effectiveness and to avoid accident during practical lessons.
5.4 Limitation of study
This study was limited to select to secondary school student in Ilorin metropolis, the instrument used in carrying out the research is questionnaire.
5.5 Suggestion for Further studies
In the light of the varies experiment witnessed in the course in the project work. The researcher suggests the following areas for further research:
The causes of Biology Laboratory-related accident and hazard in selected secondary school in Ilorin West Local Government area of Kwara State.
Examine the effect of Biology Laboratory-related accident and hazard in selected secondary school in Ilorin Moro Local Government area of Kwara State.  
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APPENDIX
EKITI STATE UNIVERSITY
IN AFFILIATION WITH 
KWARA STATE COLLEGE OF EDUCATION, ILORIN 
DEPARTMENT OF BIOLOGY 
Dear Sir/Ma,
Research Questionnaire 
1 am 400L (Final year) student of the above name institution I am conducting a research on The extent of Implementation of safety Practices in  Biology Laboratory among Senior Secondary School in Ilorin Local Government area, Kwara State as part the requirement for the award of B.sc Education. 
Thus questionnaire is designed to university information on the said research topic and any information supplied will be treated confidentially and exclusively used for the purpose of this academic exercise. 
	I shall be very grateful if your honorable do me the favour of completing the hatched questionnaire as objective as possible to ensure the success of this tasks your sincere reaction to be question will be highly esteemed thanks. 
Yours faithfully, 
Aina Oluwaremilekun Morenikeji
SECTION A
PERSONAL DATA
Please kindly tick (  ) or write the appropriate answer in the spaces provided below 
GENDER: Male (    ) Female (      )
SECTION B: STRUCTURED QUESTIONS 
Respondent are to respond the data in this section through the use of 4 liker scale, strongly agree (SA) Agree (A) Disagree (D) Strongly disagree (SD).
	S/N
	QUESTION
	SA
	A
	SD

	1.
	EFFECTIVE OF INSTRUCTIONAL ON THE PERFORMANCE OF THE STUDENTS IN   
	
	
	

	
	Is the use of Instructional material by your teacher facilitate your understanding in  
	
	
	

	
	Does the use of instructional material by your teacher affect your academic performance positively  
	
	
	

	
	Does the study of Biology should be accomplished with practical activities as its forms the background to the study of a good number of applied science
	
	
	

	
	 Does the Appropriate safety practices can reduce tremendously the rate of accidents and hence guarantee the safety of lives
	
	
	

	
	Does the use of instructional material normally assist you to solve problem personally in 
	
	
	

	2.
	EFFECTIVE OF AVAILABLE OF  INSTRUCTIONAL MATERIAL IN SECONDARY SCHOOL
	
	
	

	
	Are the current instructional material in your school provide new information about the study of  Biology
	
	
	

	
	Are the numerous textbook in your school help you to get more information on the of study of Biology
	
	
	

	
	Does your Biology Teacher normally utilized instructional material effectively 
	
	
	

	3.
	EFFECTIVE OF INSTRUCTIONAL MATERIALS BY THE TEACHER 
	
	
	

	
	Does the Instructional Material have any effect on academic performance  
	
	
	

	
	Do you have more interest in teaching Biology  through the use of instructional materials 
	
	
	

	
	Does the use of instructional materials have any effect on academic performance 
	
	
	

	
	Does The emphasis in safety practice should be upon practical ways of preserving life
	
	
	

	
	Does Appropriate safety practices can reduce tremendously the rate of accidents and hence guarantee the safety of lives
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