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THE EXTENT OF IMPLEMENTATION OF SAFETY PRACTICES IN BIOLOGY LABORATORY AMONG SENIOR SECONDARY SCHOOL STUDENTS IN ENUGU SOUTH LOCAL GOVERNMENT AREA

ABSTRACT

This study outlays different individual’s conception of science. Closely rated to science is technology. Technology refers to practical solutions human have fashioned out in response to their needs or in attempts to solve problems requiring the modification of the environment.

This study covers the safety practices which must be carried out in laboratories. The primary aim of the study was to evaluate the extent to which the safety practice are being implemented in the secondary schools biology laboratories in Enugu South Local Government Area. To do this, question were based on how appropriate the types of design and fittings in the biology labs ensures safety, the extent to which the students/teachers comprehend the safety measures and practices.

The review of literature was organized under the following sub heading, viz: The concept of laboratory hazard, lab organization and management as a factor, safety stated, learning environment of Nigeria science laboratories, managing the biology laboratory, material resources for safety in science laboratory, material resources for safety in science laboratory and teachers role in maintaining safety in the laboratory.

The study remarkably revealed that the biology laboratories lack safety equipments, consequently leading to low implementation of safety measures and practices. The services of the laboratory attendants to ensure safety measures only to a small extent. Therefore experienced laboratory attendants are to be employed so that they will provide the basic safety information to every laboratory receives, particularly when there are enough windows and doors. This was confirmed by Ajayi (2004) when stated that where accidents occur there is a general observation for poor quality illumination.

The findings of the study indicate a major flaw in our educational system as it relates to the use of safety materials in the laboratories and implementation of safety practices in the lab. stated that the problem of education may be subsumed under teaching and learning, therefore I will conclude by saying that teachers who are viewed as catalysts that excite learning should play their roles in helping to ensure that their students have the knowledge of safety practices and also implement them.
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CHAPTER ONE

INTRODUCTION

1.0
BACKGROUND OF THE STUDY


Individuals have different conception of what science is, some see science as a body of knowledge while some see it not only as a composite of codified body of knowledge but also a knowledge getting process.


Clark and Neave (1992) defined science as a systematic observation and classification of natural phenomena in order to learn about them and bring them under general principles and laws. Okeke (2007) defined science as a systematic process of obtaining testable/verifiable knowledge about nature and natural occurrences, utilizing careful observation and experimentation. This definition emphasized the process and product nature of science as an organized body of knowledge which describes and attempts to explain some part of the natural world in a systematic manner. Okigbo (1976) regards science as a human activity more or less synonymous with research and constitute an integral part of modern way of life in which research is the daily task by specialized individual alone or in groups usually in laboratories.


The Hawkins (1998) provided a definition of science that is most credible as it emphasized the dual nature of science: “science is a cumulative and endless series of empirical observations which results in the formulation of concepts, laws and theories with both laws and theories being subjected to further knowledge and the process of acquiring and refining knowledge”.


The above definitions of science indicates that science is a study, it is systematic, it is a process of investigation, it is anchored on verifiable knowledge, experimentation as tools. Science is activity oriented, it involves a lot of activities like research, discovering, invention, experimentation, exploration, hypothesizing etc.


Closely rated to science is technology. Technology refers to practical solutions human have fashioned out in response to their needs or in attempts to solve problems requiring the modification of the environment (Okeke, 2007).

1.
Macleod (1980) in a UNESCO document defined technology as the knowhow and the Creative process that may utilize tools, resources, and systems to solves problems to enhance control over the natural and manmade environment in an endeavour to improve the human condition.

2.
Technology includes, therefore the productions and utilization of tools, devices, machines-whether traditional or modern that improve deficiency of labour.


Science and technology have come to be regarded as inseparable twins. Science provides the principles on which most technological advancements rests and similarly technological problems propel scientists into scientific discoveries. Science and technology both developed as human endeavour seeking to understand nature, predict nature and solve human problems (Okeke, 2007).


Biology is a science that is concerned with life processes in almost all Nigeria secondary schools, biology is taught as a subject. Biology as a subject for study encompasses all the biological science and it represents an approach that recognizes that all at living organisms share certain chemical, molecular and structural features, interact in the natural world according to well defined principles, and follow the same rules with regard to inheritance and evaluation (Clark and Neave, 1992). Biology leads to proper understanding of the world around us, including its infinite natural resources. This is necessary for the realization of a healthy, productive and happy life which should be the ultimate aim of education. Generally biology is divided into two main branches of study which are; Botany (plant science) and Zoology (concerned with the study of animals).


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 such as Medicine, Agriculture, Pharmacy, Nursing, Home science and Food technology. The emphasis is that the scientific process of hypothesizing, observing, testing, retesting, researching, summarizing and concluding is the most fruitful method of teaching biology. Most of these mentioned activities are being carried out in the laboratory. In the works done by Ali (1981, 1983), it was clearly demonstrated that process skills in science and scientific inquiring skills are better fostered through laboratory teaching methods than any other method of teaching science. The interests and learning that results from experimentation type of teaching is superior to and for more exciting than any of the formal method of teaching science (Ali, 1988) practical demonstrations help to enhance concepts acquisition in pupils and in the long run help to reduce the degree of abstraction usually ascribes to the science (Achunine, 1998) the laboratory thus becomes an important educational medium of disseminating scientific knowledge.


A laboratory is often seen as a place where experiments in science are carried out with chemicals, specimens, materials and equipment (Ali, 1998) the laboratory offers the most appropriate environment for carrying out activities which enable learners to acquire the science process skills. A laboratory could be a room or a building set aside for scientific investigations.


The biology laboratory is a room or a building in a school, college, etc where the practical side of biology is taught. It is usually a place set apart for conducting practical activities in biology. The central role of laboratory instructions as identified by Voss (1982) is to provide illustrations of some basic principles and to teach the students the application of the principles so acquired. The importance of practical in biology and in science and technology generally cannot be over emphasized (Ajayi, 2004). A high quality biology laboratory programme enables students (especially biology students in secondary schools) to develop good judgments, self reliance, critical thinking, technical, analytical as well as manipulative skills through personal contact with apparatus and materials.


Clark and Neave (1992), reported that laboratories are potentially “Dangerous” places and only constant vigilance and efficient working techniques by all those using them can ensure that accidents do not occur. A laboratory needs to be well organized so that a climate for investigating scientific concepts will exists. Such a climate ensures that the laboratory is safe for those using it according to Bryd, any curriculum established on the needs of the child must inevitably give attention to the field of safety or be guilty of neglecting learning experiences of the greatest possible significant. Sine laboratories environment is for man, accidents and injuries are bounds to occur. Therefore the teacher in any science laboratory is responsibly committed to teaching his students how to handle chemicals and materials, so as to bring about reactions and /or results in a safe manner.


The emphasis in safety practice should be upon practical ways of preserving life. According to Bryd (1994) few accidents in the laboratory can be attributed to carelessness, chance account for 85 percent of much injuries and fatalities, most of the accidents, hazards, injuries that occurs in our secondary schools biology laboratory results from:

1.
Inadequate knowledge of safety rules.

2.
Insufficient skill where in persons attempt what is beyond their ability level.

 3.
Improper attitudes of carelessness.


The students when using the laboratory has the obligation to protest himself and others, the teachers on their own part have to inculcate safety knowledge and practices into their students so that they can develop a philosophy of safety that emphasizes positive rather than negative habits. Safety practices can be explained to mean the process of averting danger. According to the advance learner dictionary, safety is freedom from danger or risk. The importance of safety measures in every activities of an individual cannot be over emphasized (Homby, 1992) Osborne (1988), maintained that most laboratory hazard can be reduced to a minimum occurrence by good value judgment, careful manipulation of laboratory apparatus, adequate supervision and most of all the knowledge of the safety practices and their application. It is obvious that anyone who is not safety conscious stands the greatest risk of turning a minor hazard into an accident which could be fatal. Also there is the need for safety facilities like fume cupboards, eye goggles, fire extinguishers sinks, waste containers, first aids boxes and so forth, to be provided in the biology laboratory as their absence may create healthy hazard. Though it is not enough to proved these safety equipments, active supervision of the students during laboratory activities is necessary.


Safety practices according to Bryd (1994) means.

1.
Development habits which will prevent accidents.

2.
Developing habits which will lead to happier healthier living. 


Appropriate safety practices can reduce tremendously the rate of accidents and hence guarantee the safety of lives. A standard laboratory should have certain specified safety rules and regulations as well as safety materials and equipment to the students before allowing them to work in the laboratory and their implementation should be ensured.

1.1
Statement of the Problem


As the world is scientifically developing, the learning of biology becomes a more challenging and rewarding task. The provision of a functional laboratory is one of the major keys to successful learning of biology.


Since the inclusion of laboratory experience in the teaching and learning biology, the question of safety of both staff and students during practical work has been a very crucial one.


Laboratories have been sited in some Nigerian secondary schools without safety considerations as an over-riding factor in the design and construction (Abdulahi, 1979), poor safety practices in the laboratories have led to accidents such as glass breaking, skin contact with specimens and chemicals injury fire outbreaks and even death.


Therefore it becomes necessary to ask, to what extent are laboratory users aware of the safety standards and practices and to what extents are they being implemented for the effective teaching and learning of biology in secondary schools.

1.2
Purpose of the Study


The purpose of the study is to identify the extent to which laboratory safety practices are being implemented in secondary school biology laboratories.


Specifically, the study intends to find out:

1.
The general design and fittings of biology laboratories relevant to safety.

2.
The extent of availability of safety equipment and materials in biology laboratories.

3.
The extent to which the services of laboratory assistants are employed to ensure safety.

4.
The extent to which the students comprehend the safety practices and knowledge and the extent to which they implement them.

1.3
Significance of the Study

1.
Findings

2.
The science teachers.


The findings will make a great input in many ways, will also help the government to realize the urgent need to provide basic infrastructural materials and equipments in our schools, both in primary, secondary, and tertiary levels, the tertiary institutions will also review the nature of programmes to include enough laboratory instructions so as to prepare adequately the student teacher. This will enable them acquire safety practices and be able to transfer what they have learnt to their student.


The findings will enable the employers of laboratory assistant to be better minimize the current practice of drafting clerical assistants, typists and cleaners to work in the laboratory.


Furthermore the science teacher stand to gain from knowing the degree of safety practices existing in their laboratories among their students and laboratory assistants. This will enable them inculcate more effectively safety practices in their student. The findings of the study will also enable the biology teachers understand that the frequently accidents and poor performance in senior secondary school science subjects.

1.4
Scope of the Study


The researcher has limited the investigation to secondary school biology laboratories and safety precautions taken.

1.5
Research Questions 


The following research questions have been formulated to guide the study.

1.
To what extent do the type of design and fitting in the biology laboratory appropriate to ensure safety.

2.
To what extent are safety equipments available in the biology laboratory?

3.
To what extent are the services of laboratory assistants employed to ensure safety during laboratory instruction?

4.
To what extent do secondary school biology students apply safety practices during practical sessions?

CHAPTER TWO

2.0 REVIEW OF RELATED LITERATURE 

The review of literature is organized under the following subheading the concept of laboratory safety and safety practices. 

Sources of Hazards in school biology laboratories

Laboratory organization and management as a factor in laboratory safety. 

Laboratory design as a factor in laboratory safety standards.

Discipline in the laboratory, safety and danger.

The learning environment of Nigeria biology laboratories

Managing the biology laboratory.

Material resources and safety in biology laboratory

Teacher’s role in maintaining safety in the biology laboratory.

Summary of reviewed literature.

2.1
The Concept of Laboratory Safety and Safety Practices


Safety and health are paramount values in biology classrooms, laboratories and field activities (Wood, 1991) the word safety may therefore not be a complete concept on its own hence the need arises to ask the question, safety from what? Safety for what? Harmani )1963) gave added perspective to safety concept when he said that: “safety in board of the term is wholesome of life) the narrow sense, wholesome or physical life implying the avoidance of accidents”.


Any curriculum established must inevitably give attention to the field of safety or be guilty of neglecting learning experiences 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 a safety place where students can carry out science activities. The notion of laboratory safety he assert implies that students who work in the laboratory are not injured or killed and that the materials and equipment in the laboratory are not damaged when they are being used. Therefore the laboratory is not just a place to simply dissect frog and label a diagram of its parts, it is 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.


In his own view, Ekpo (1992) maintained that accidents and injuries in the laboratory frequently occur because students lack knowledge of the proper techniques and procedures for a particular experiments these techniques, he said can be taught in advance if the teacher plans properly. Also it will help to increase student’s safety knowledge. A safety environment should be maintained in the laboratory. The emphasis on practices should be upon practical ways of preserving life (Bryd, 1994). Safety practices therefore, are those habits and practices that ensure safety.


The implementation of safety practices in the laboratory means that should;

1.
Recognize the hazards associated with some of the activities in the laboratory.

2.
Develops wholesome attitudes that encourages him to adjust properly to the laboratory environment.

3.
Make use of these practices, skills and safety knowledge to protect himself and others. (Clark and Neave, 1994).

2.2
Sources of Hazards in School Biology Laboratories 


Abdullahi (1979) in a STAN Journal reported that in a high school laboratory, the staff and students are exposed to dangers of thermal and chemical burns which may be caused by candles or alcohol burners and from improper storage of equipment and supplies. The American Chemical Society (1999) enumerated seven main areas of possible safety hazards in the Science Laboratories these include:

1.
Chemicals

2.
Fire

3.
Gas (in cylinder)

4.
Chemical Reactions

5.
Electrical

6.
Biological

7.
Mechanical and reaction

This society maintained that chemicals are dangerous for two reasons.

1.
They are toxic

2.
They are highly inflammable and corrosive.


Therefore, it is expected that both the science teacher and the students should always read the warning labels on bottles before making use of the chemicals inside.


The above listed sources of hazards are discussed below.

Fire: Most reagent and chemicals in the laboratory are highly inflammable and should be treated with care. Hawkins (1998) assert that some of the causes of fire in the laboratory may include ignition of reactive chemicals such as while phosphorus, local heating and electrical faults.

Chemical Reactions: Dunkin (1999) in his contribution safety in secondary school biology laboratory advised that before carrying out a reaction, always think about what is going to be the result, if you are not sure, look up in a text book and study the appropriate equation. One should be on the lookout for the following: Evolution of large amount of heat in biology laboratory practical. Formation of poisonous products in biology laboratory practical.

Electrical Hazards: In NBTE document (1995), electrical hazard to the laboratory user can be by electric shock, by direct burns and by secondary injury from non-lethal shocks; also to properties by fine or explosions either of these can cause injury to laboratory users. Abdullahi (1979) asserts that electric shock may be caused by equipment for generating high voltages or large currents. The first action in a case of electrical hazards is to switch off the main switch.

Biology Hazards: Injuries in some case may be sustained from animals that are not properly caged or well preserved (Abdullahi, 1979). Animal such as rabbits, birds, frogs, etc are mostly used in experiments and if they are not well preserved can constitute hazard in the biology laboratory. Body fluids such a blood, saliva, urine must be handed with special precautions.

Mechanical Hazards: Internal and external poisoning may arise from improper techniques of using equipment and apparatus, cuts may come from improper techniques of using scalpels, forceps, scissors, needles etc.

Accidents in the laboratory can also occur from horse play among the students in the laboratory, improper instruction and lack of knowledge concerning the chemical and physical properties the reagents used by the students (Aliyi, 1979). Nevertheless these laboratory hazards and “dangers” can be minimized effectively through active supervision of the students during laboratory activities. The laboratory apparatus and equipment needs continuous checking on the part of the science teacher and his laboratory attendants. The teacher in charge should therefore prepare an inventory of the equipments and materials available in his or her laboratory, their quality and quantity. Also the teacher has as his obligation to notifying the school authority of materials that needs repairing and those that needs to be replaced. (Ali, 1998) advised that “the science teacher should ensure that laboratory materials and equipments are handled properly by students equipments that are not frequently used should be stored away safely in the store room while those that are frequently used be kept in working order”.

In maintaining order and safety in the laboratory, Macleod, (1980) has this to say, “it is expected that in many laboratory activities, students are noisy and laboratory rowdly even through the teacher should condone fairly high noise level, he should at the same time maintain order in the laboratory while the activity is going on the teacher should move around the laboratory to ensure that students are working within safety guidelines”.

2.3
Laboratory Organization and Management as a Factor in Laboratory Safety


To “organize” means to Coordinate and prepare for an activity while to “manage” means to organize or deal with something that one has or controls (advanced learners English Dictionary). According to Osborne (1988), it is evident that there may be over-lap of some stage between the activities involving 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 interpreting the word “manage”. He proposed flare of such interpretations which can equally be used to define the concept of laboratory management. These interpretations deal with 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 the 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.
It shall be possible for the laboratory windows to be opened without having to climb the benches.

5.
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.

6.
Provision should be made for collection of waste materials. It is advisable to provide separate trash bins for broken glass biological materials, well filter papers and wasted chemicals. The trash bins should be labeled for easy identification.

7.
Moveable seats should be used so that they can be easily stored away when necessary to provide free space for students.

8.
Students should have access to the laboratory only when the teacher or laboratory assistant is around. After every laboratory lesson, the teacher should be the last person to leave the laboratory, this is to ensure that the laboratory assistant turns off all that needs to be off.

9.
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 equipments and apparatus for easy retrieval.


Furthermore, Ndu (1994) maintained that: a free ease of retrieval, apparatus should be streed in an orderly and according to topics for which they will be required. It is important that locations of apparatus be indicated by means of bold labels on shelves or drawers containing them. All apparatus allocated to students should be numbered for easy identification and collection.


Mbanugo (1990) equally suggested that the science teacher’s activities during practical classes should be handling or chemicals, (especially preparation of reagents). Labelling of containers, transferring of liquids, handling the acids, water mixing, cleaning of glass wares. In his own view, Hawkins (1983) advised that poisonous and highly toxic substances, must be labeled and kept in a locked cupboard or store, to be logged in and out as required. Bryd (1994) advised that “apparatus and laboratory materials should be used only for purposes sanctioned by the teacher, pupils must not perform unauthorized experiments. He further maintained that water, gas, electricity must not be wasted. All materials must be used economically. Waste solid must be put in the trash bins provided, and not in sinks nothing should be tasted without definite instructions from the teacher. Again, the working environment in the laboratory should be conducive so as to ensure safety.


The National Board for Technical Education, NBTE (1995) defined environment as “a surrounding or conditions influencing development or growth” in their workshop organized with the British council for laboratory technologists.


NBTE listed the importance of a good working environment to include:

1.
A well kept and maintained environment will promote safe working conditions.

2.
A clean well ventilated, well lit environment is conducive.

3.
Staff and students moral will be enhanced in a conducive laboratory environment.

Once a laboratory has been arranged to present a good working environment that environment must be maintained and continually improved in light of experience hence the need for good housekeeping the NBTE in their document (1995) also enumerated examples of good housekeeping which include:

1.
Dirt and refuse should be removed from floors and benches at least daily, but in cases where the work produces a lot of refuse, more often.

2.
Spillages should be wiped up immediately

3.
Floors should be thoroughly cleaned every week. There should be a place for everything and everything should be in their appropriate place.

4.
Provision should be made for removal, segregation and disposal of by products such as solvents, off-cuts and dust.


The science teacher should therefore assume the responsibility of establishing standards of housekeeping in the laboratory and also train and supervise students in their day to day activities in their immediate work.

2.4
Laboratory Design as a Factor in Laboratory Safety


Evereft and Hughes (1975) stated that the dangers associated with the use of hazardous substances in research and 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.


Moreover, cracks and joints should be avoided in a working surface. The waste pipes carrying hazardous materials from sinks should be labeled and sealed throughout their run to a relatively large drainer treatment plant.


In his own view, Ndu (1990) assets that during laboratory planning and layout, preliminary considerations of the following should come into play. 

1.
Space requirement

2.
Laboratory layout

Provision of services – floors, windows, doors, benches, cupboard and drawer, units, mechanical services, electric gas water etc.


He further highlighted some of the essential services in the laboratory which must be taken into consideration while designing the science laboratory. Among such services relevant to biology laboratory includes:

a.
Water: He recommended that right from the onset provision should be made for an over head water tank, this should be installed in a position that can serve all the laboratories. Also taps should discharge from a height of only 200 – 250mm above bench top level. Large capacity taps should be essential for larger washing up sinks. A master stop tap should also be provided.

b.
Gas: Two way and four way gas taps are recommended here.

c.
Electricity: All provisions should be at mains voltage outlets at side benches. A socket should be properly earthed provisions should be made for the outlet of heavy loaded items at side benches etc.


Mani (1982) identified the following items as being particular important when designing a biology laboratories meanwhile bearing safely in mind.

i.
Good artificial lighting to aid dissection work

ii.
Easy access to the outside 

iii.
Good ventilation for extraction of smells

iv.
Blackout or micro projection

Low voltage for microscopic lamps

Areas reserved for wet and dry work.

Bench area and services permanent apparatus/specimens (eg) aquaria, insect cages, plant materials.

Preparation rooms/stores

There should be space for a refrigerator

Space should be made for storage of chemicals

The course adjustment must never be used to focus a specimen when the oil immersion lens is in place.

After plugging the microscope into the electrical outlet, the cord should be draped carefully up onto the table and never be allowed to dangle dangerously on the floor.

When finished with the microscope the cord should be carefully wrapped around the microscope before returning it to the cabinet.

The microscope must be placed upright and in the appropriate cabinet and slots.

All prepared microscope slide are to be returned to their appropriate slide day, wet mount preparations are to be disposed of property.

Malfunctioning microscopes should be reported to the instructor

Electric Circuits (knowledge of electric circuits)

Electric equipment must never be handled with wet hand 

Objects should not be socked into electrical outlets

Erroneous wiring may cause electric shock

Error in electric connections may cause an electric arc which may results in burns.

In a case of fire outbreak, the first action is to clearly turn off the main switch. Ali, (1979), NOVA Document (2008) 

Class management in the laboratory

2.5
Empirical Review


Laboratory instruction is one of the hallmarks of Education in the science yet, research has shown that students reaction to practical work often reveal that they view laboratory classes as being borings, and they go through the process without any clear purpose in reviewing its research works, Ekere (1997) concluded that laboratory work is an accepted part of science instruction, giving it important place in the education of youth, it is surprising that we know so little about its functioning and effects”.


Ogbodo (2001) in his work on “Assessment of the training and utilization of laboratory assistants in secondary school in Enugu state” also discovered that the type of personnel employed as laboratory attendants do not help matters in terms of maintaining safe and good working environment the identified the lack in qualified laboratory technicians/assistants as causing the mess which exists in our laboratories.


Another factor which can be seen as posing a threat to good laboratory environment and instruction is that of unqualified science teachers and their incompetence in laboratory management skills (Emendu, 1996). He further asserts that the highly experienced science teacher employs laboratory management skills and knowledge to a large extent than the lowly experienced teachers.


As a mark of recognition for the importance attached to science, it has become a vogue for new schools to start physical development of a laboratory furniture, supplies, and equipment may be scanty and in many cases non-existent in full pledged secondary schools (Aligu, 1979). Therefore lack of laboratory facilities and equipment is another issue to be considered.


From the foregoing review, it can be deduced that the learning environment of our science laboratories are not in their best state. This could be attributed to most of the factors raised above. The effect of these is eventually giving rise to science laboratories that are not safe for the users.

2.6
Managing the Biology Laboratory 


The conventional laboratory for science in most school consists of fairly large room containing benches, stools, wall racks, science materials and equipment, a preparation room and a stockroom.


The physical environment of the lab in most schools 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 teachers on the laboratory. Equipment and material needed for science activities may not always be there or in working order. Managing the laboratory under this conditions is likely going to be difficult. It is therefore essential that the science teachers know how to manage the laboratory despite these constraints.


Managing the laboratory involves the successful accomplishment of the following.

a.
Planning the lab work: The science teacher should plan for every activity he/she proposed to teach in the laboratory. The process by which one brings about learning calls for more planning of work than the process of teaching. A plan of what to teach should include knowing the materials and equipments needed for the proposed activity and getting them would be used by the teacher during the actual laboratory work. The plan should spell out the different section of what is to taught, the beginning aim of the activity, the middle (specific activities including questions which develops the aim of the activities), the specific activities including question which develop claim of the activities, and the end (which evaluates what was done and extends it to the next activities, thus building in sequence between activities.

b.
Management of space: The teacher should organize the lab items such as benches, stools, and materials in such a way at ample space is provided for free and easy movement in the lab during the laboratory activity, the function of the science teacher is to move around the lab to discuss problems with individual students and groups of students as the need arises, to suggest needed modification of procedure and ask question designed to challenge techniques, hypotheses and generalization. He may also move around the lab to ensure that the students are working well within safety guidelines.

c.
Taking care of science materials and equipment: Taking care of the laboratory material and equipments involves their proper handling by students and teacher. Science materials and equipment that are not frequently used should be kept in working order. Minor repair of simple equipment should be carried out. Dust, dirt, heat and dampness may foster malfunctioning or damage of some lab materials and equipment.

d.
Maintaining order in the lab: The science teacher should expect and condone fairly high noise level in any laboratory where students are carrying out activities, but more importantly the science. The science teacher should listen to the conversations going on among students during the laboratory activities, this will enable him/her to know whether learning going on or not. If students are talking about the activity procedures, results, interpretation our result and so on, the teacher should feel glad that this is happening. Learning is going on and the teacher should encourage and sustain this. However, the science teacher should convey to his students what they can or cannot do in the laboratory during activities. Doing this and enforcing it right from the first day or the laboratory activities helps in establishing discipline.


Structure laboratory activities will more ensure laboratory control than unstructured activities. As soon as the class activities at the lab, they should begin work, this conveys the idea that the lab in a place where serious work is done.

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 out experimental work 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 the quality of equipment and instructional aids that are available and in useable conditions.


Ndu (1991) ascribed the inadequacy of laboratory facilities to your reasons, lack of funds, teachers in laboratory facilities which they termed “government property” “our fee,” and the tendency to use laboratories from rooms. Also teacher preference to verbal instruction and black board notes, also contributes in limiting the effectiveness to practical work.


No particular science subject can really operates effectively where there is little or no equipments especially safety equipment even when safety rules are taught in a laboratory, students cannot retain the knowledge because the safety equipment is not physically there for them to see.

2.8
Teacher’s Role in Maintaining Safety in the Laboratory 


The laboratory should be a safe place where students can carry out science activities. The motion of safety implies that students while working in the lab are not damaged where they are being used. It is important that the teacher maintains safety precautions especially when a large group of students are being taught in lab and its surroundings. To do the effectively the following conditions must prevail.

1.
Non-essential materials and equipment must be kept out of reach of students. All items that clearly pose a danger to students must be removed or their use controlled by the teacher or the lab assistant.

2.
Never assume that the students know about a clear and present danger in the lab. Describe or call attention to dangers and how to avoid them posters are very useful in this regard. DANGER KEEP OFF.

3.
Because all the science laboratories in the different schools are not the same in shape, size and arrangements of benches, seats, etc it is advisable for the teacher to determine the safety condition it existing or lacking in his laboratory on the basis of the determined safety conditions, the science teacher should compile a list of safety rules in the laboratory and post them very conspicuously on the entrance wall. There should also be a verbal explanation of the mapped out safety rule and beginning of each term and as the need arises.

4.
A very good way of avoiding accidents during laboratories is to prompt them to students before they occur. High light all possible dangers if any, before the beginning of each lab activities.

5.
The teacher should be observant by going around the lab while student are carrying out lab activities.

6.
The science teacher must set the some of the safety in the lab by observing safety practices.

7.
The teacher should make sure that gas tanks are not readily accessible students and to any other person who is not in charge of their material and the sign smoking must be clearly displayed nearly.

8.
Inform students to report accidents no matter how minor. This means there must be first aid treatment kit. First aid is described by Ndu (1996) as the first help given victim before the doctors medical attention, such first aid box should be:

-
Fitted securely in a suitable place where everybody will have access to it.

-
Divided into apartments and clearly labeled.

-
Without lock and key

An instruction sheet should be living out it and should be briefing for direction.

Continuing, Ndu recommended what should be the main content of first kit, these includes:

-
Alcohol –sterilizer for stopping bleeding

-
A bottle of castor oil, for relief of pain in wounds

-
A cetic acid, for alkaline eye burns

-
Absorbent cotton wool.

-
Soap.

-
Iodine mixture

-
Plaster and bondage of different sizes 

-
Pain relieving

-
Gauze

-
Antiseptics

-
Toilet rolls

-
A pair of scissors

-
Sterile dressings, for dressing woods.

-
Eucolyptus oil for chlorine poison and other purpose.


These materials must be present or at least most of them have to be provided, in case of any accidents is not enough to administer the first aid treatment to victims. The Red Cross boys scouts, girls guides and other organizations often hold workshops and courses on how to administer first aid treatment to victims of minor accidents. Science teacher should take advantage of such workshops and courses so that they can be in better position to help any victims of lab accidents.

2.9
Summary of Literature Review 


The relevant literatures 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 the biology lab should be given enough attention if the success of any investigation is no to be jeopardized, because improper handling of laboratory materials could result in explosions, burns, poising, bruise, cuts, electric shock etc 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 the American Chemical Society which has been identified as Lab users enemy. Over Crowding has been found to be another factor that causes accident in the laboratory, therefore the fewer the student in a particular lab, the better.


Many safety measures have been proposed by NBTE (1995), NOVA (2008). Also Ndu (1996) has given detailed recommendation on the main contents of first aid kit, their recommendation have been presented in this review.


Lastly, the influence of material resources of safety awareness was reviewed various research findings by Mani (1983), Emendu (1990), Ali (1990) etc, 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, method of data analysis.

3.1
Research Design of the Study


The research design of this study is a descriptive survey. A descriptive survey is a design that aims at collecting data on, and describing in a systematic manner, the characteristic features or facts about a given population (Nworgu, 2006)

3.2
Area of Study


The area covered in this study is Enugu South Local Government Area of Enugu State, which consists of Enugu South central, Enugu South East and Enugu South West. The Local Government has thirty (30) public secondary schools located in both rural and urban areas (PPMBS, 2008).

3.3
Population of the Study


The target population of this study comprised all the SS III students (150) and their biology teachers (20) in urban and rural secondary schools in Enugu South.

3.4
Sample and Sampling Technique


Disproportionate stratified random sampling was used to select ten (50) secondary schools from both urban and rural areas while four (4) secondary schools were selected from the rural areas. Out of the total population, a population of one hundred and fifty was sampled which consisted of one hundred and thirty students and twenty biology teachers

3.5
Instrument for Data Collection


Relevant data were collected using the questionnaire. There are four (4) sections of other questionnaire, sections A-D. These sections contain items on laboratory design and fittings, safety equipments available in the laboratory the extent to which the laboratory assistants are employed to ensure safety, the current standard of safety in terms of attitude, labeling and disposal habits.

3.6
Validation of Instrument


The instruments (questionnaire) were face-validated based on language appropriateness, technical error, clarity of the instrument and relevance. The face validality was done by three lecturers in department of Science Education, university of Nigeria, Enugu South.

3.7
Method of Data Collections


The researcher visited the selected schools and administered the questionnaires. The questionnaires were collected immediately after completion by the respondents to ensure hundred percent rate of return of the instruments.

3.8
Method of Data Analysis 


The researcher used mean to analyze the data. Mean ratings of 2.50 and equal to or less than 2.50 was taken as a negative result. The response options were scored as follows:


Very Large Extent 
=
4


Large Extent

=
3


Small Extent

=
2


Very Small Extent
=
1

CHAPTER FOUR

4.0
PRESENTATION AND ANALYSIS OF DATA

4.1
Presentation of Results


This chapter deals with the results of the data as well as the findings. The analysis was based on the information provided by or respondents who completed the questionnaire. The data were analyzed to find answers to the research questions formulated for the study.

To what extent do the types of design and fittings in your biology laboratory ensure safety?

TABLE 1. 

Mean responses on the design and fittings in the biology laboratories to ensure safety (W = 150)

	S/N
	ITEM STATEMENT
	EX
	IX
	REMARK

	1
	Storage shelves are securely attached to the wall
	95
	2.49
	Disagree

	2
	The demonstration table is adequately positioned
	60
	3.22
	Agree

	3
	The laboratory windows can be opened without one having to climb the benches
	55
	3.11
	Agree

	4
	There are blind spots/dark areas where students cannot be observed.
	49
	1.91
	Disagree

	5
	The electrical/water/gas main controls are situated where the students and instructors can have access to them.
	34
	2.29
	Disagree

	6
	Enough windows and doors are available to ensure adequate ventilation
	62
	3.24
	Agree

	7
	Sinks and taps are adequately provided and are adequately provided and are functional 
	56
	2.03
	Disagree

	
	GRAND MEAN
	=
	2.61
	Agree


TABLE 2 (above) revealed the responses to items 1-6. The respondents disagree to item one with a mean rating of 2.49, indicating that the storage shelves in their biology laboratories are not securely fixed to the wall. The respondents agreed to items 2 with a mean rating of 3.22 and item 3 with a mean rating of 3.11 indicating that the demonstration tables in their biology laboratories are adequately positioned and that the laboratory windows can be opened without one having to climb the benches. Item 5 has a mean rating of 2.29, this indicates that the electrical/water/gas main controls are not situated where the students and instructor can have access to them. The respondents agreed to item 6 with a mean doors are available in the biology laboratories. The respondents disagreed with item 7 with a mean rating of 2.03, which indicates that skills and tags are available but their availability is only to a small extent and their functionality is to a small extent.


A grand mean of 2.61 is computed for the entire items of 1-7. It can be deduced therefore from the grand mean that the types of design and fittings in secondary school biology laboratories in Enugu South Local Government Area appropriately ensure safety to a large extent.


To what extent is the following safety equipments available in your biology laboratories?

TABLE 2. 

Mean responses on the use and availability of safety equipment in biology laboratories (N = 150)

	S/N
	ITEM STATEMENT 
	EX
	X
	REMARK

	8
	Adequately stated first aid kit 
	30
	1.93
	Disagree

	9
	A bucket of dry sand
	27
	1.80
	Disagree

	10
	Fire extinguishers
	45
	2.32
	Disagree

	11
	Hand gloves
	27
	1.98
	Disagree

	12
	Safety goggles
	26
	1.70
	Disagree

	13
	Prominently displayed safety rules and regulations
	20
	2.1
	Disagree

	14
	Trash bins for all type of refuse
	56
	2.52
	Agree

	
	GRAND MEAN
	=
	2.04
	Disagree



From table 2, the result showed that those who responded to items 8,9,10,11,12 and 13, with the mean scores of 1.92,1.80,2.32,1.98,1.70 and 7.1 respectively first aid kit a bucket of dry sand, fire extinguisher, hand gloves, safety goggles, prominently displayed with item 14 with a mean rating of 2.52, and indication that trash bins are available to a large extent in the laboratories.


The grand mean of 2.04 indicates that the above listed safety equipment are available only to a small extent in biology laboratories in Enugu South Local Government Area.


The grand mean of 2.04 indicates that the above listed safety equipment are available only to a small extent in biology laboratories in Enugu South Local Government Area.


To what extent are the services of laboratory assistants and personnel employed to ensure safety?


TABLE 3: 

Mean responses on the services of laboratory assistants and personnel to ensure safety in biology laboratories (N=150)

	S/N
	ITEM STATEMENT
	EX
	X
	REMARKS

	15
	Maintaining an up-to-date accident inventory
	40
	2.00
	Disagree

	16
	Setting up and dismantling apparatus before and after practical session
	79
	7.91
	Agreed

	17
	Proper labeling of specimens, reagents, laboratory equipment
	58
	2.87
	Agreed

	18
	Repairing faculty damaged equipment
	40
	2.1
	Disagreed

	19
	Pasting of the laboratory safety rules in all entrances of the laboratory and at strategic positions
	60
	1.95
	Disagreed

	20
	Proper storage of laboratory materials (eg microscope, glass wares, thermometer)
	65
	2.54
	Agreed

	21
	The availability of staff/laboratory technicians
	49
	2.38
	Disagreed

	
	GRAND MEAN
	=
	2.39
	Disagreed



In response to items 15-21 the respondents disagreed to item 15 with a mean score of 2.00, indicating that their laboratory attendants/personnel do not maintain an up-to-date accident inventory. However, the respondents agreed to items 16 and 17 with the mean scores of 2.91 and 2.87 respectively, indicating that the lab attendants are involved in setting up and dismantling practical apparatus before and after practical sessions. They are also involved to a larger extent in the proper labeling of specimen, reagents etc. The respondents however disagreed to items 18 and 19 with mean scores of 2.10 and 1.9 respectively, thus indicating that laboratory attendants do not repair faulty/damaged equipment and that they do not paste the laboratory safety rules in the entrances and at strategic position of the laboratories. The mean score of 2.54 for item 20 showed that the attendants store the laboratory material properly to a large extent. The respondents disagreed to item 21 with a mean score of 2.38, indicating that the number of laboratory attendants is limited.


Based on the analysis in table 3, with a grand mean of 2.39, it is obvious that laboratory attendants do not give proper attention to safety measures in the biology laboratories. Therefore their services to ensure safety in the biology laboratories are available in a small extent.


To what extent do you apply the following safety practices in your biology laboratory. Table 4

Mean responses on the extent to which the following safety practices are applied in biology laboratories (N = 150)

	S/N
	ITEM STATEMENT
	EX
	X
	REMARK

	22
	Wearing the laboratory coat/apron during practical session
	55
	2.60
	Agreed

	23
	Washing of hands before and after the laboratory session
	52
	2.54
	Agreed

	24
	Talking precaution to avoid spills
	65
	2.93
	Agreed

	25
	Treating living creatures with care during experienced in the laboratory
	69
	2.92
	Agreed

	26
	Using only properly labeled countainers
	70
	2.52
	Agreed 

	27
	Tying back long hair while working in the laboratory
	37
	2.31
	Agreed

	28
	Avoid eating and drinking while in the laboratory
	52
	3.52
	Agreed

	
	GRAND MEAN
	=
	2.79
	Agreed


The data on table 4 (above) revealed that the respondents agreed to items 22 and 23 with mean scores of 2.60 and 2.54 respectively, indicating that they wear their lab coats during practical session in the lab and try usually wash their hands before and after practical session. The respondents also agreed to items 24 and 25 with means scores of 2.93 and 2.50, an indication that in the laboratories, precaution are taken to avoid spills, and also that living creatures are treated with care during experiments in the laboratories (ie during experiments involving the use of plants and animals) to a large extent. The student and the teachers agreed to items 26, 27 and 28 with mean of 2.92, 7.51 and 3.52 respectively indicating the are of only properly labeled containers, tying back long hair and avoiding eating and drinking during laboratory session.

However, a grand mean of 2.79 revealed that safety practices are being applied to a large extent.

4.2
Summary of Finding


The design and fittings appropriately ensure safety, this is not a very large extent because in some labs, the sinks and taps are dilapidated and not functional.


The services of the laboratory attendants are not efficient as to improve safety in the biology laboratories.

CHAPTER FIVE

5.0
DISCUSSION AND INTERPRETATION OF RESULT


The chapter deals with the discussion of the findings, conclusion, the implications of the study and certain recommendations based on the study. A summary is also included.


The research question deals with how the type of design and fittings of biology laboratories appropriately ensure safety.


A well designed laboratory essential in order to ensure safety during laboratory instruction. The position of the demonstration table, the storage shelves, the windows/doors, water/electrical/gas main controls, location of the sinks and taps, all constitute the design and fitting relevant to safety.


The respondents disagreed to item one with a mean rating of 2.49, from this it can be deduced that the storage shelves in the biology laboratories are not securely fixed to the wall. The storage shelves are securely attached to a small extent. A mean rating of 3.22 revealed that the demonstration tables, this is to a large extent. A mean rating of 3.11 indicates the laboratory windows can be opened without one having to climb the benches. Mean ratings of 1.91 and 2.29 indicates that there are no basic safety equipments that are supposed to be available in biology laboratories are not provided.



The implementation of safety practices is to a large extent in the biology laboratories in Enugu South Local Government Area.


Safety equipments like first aid kits, buckets of dry sand, fire extinguishers, hand gloves, safety goggle, go a long way in curbing unwholesome events in the laboratory because prevention, they say, is better than cure. Ritch and Rank (2003) rightly suggested that safety equipments must be available in the laboratories and students should wear adequate protective equipment especially when experiments involving hazardous chemicals or procedures are conducted.


The respondents disagreed to items 8,9,10,11,12 and 13 with mean scores of 1.92, 1.80, 2.32, 1.98, 1.70 and 2.1 respectively, thus indicating that the following safety equipments: first aid kit, bucket of dry sand, fire extinguisher, hand gloves, safety goggle, prominently displayed safety rules and regulations, are not provided in their biology laboratories. However, a mean rating of 2.52 for item 14 indicates that trash bins are available to a large extent in their laboratories.


A grand mean of 2.04 revealed that safety equipments (listed above) are available to a small extent (SE) in the biology laboratories in Enugu South Local Government Area. There is need for safety facilities like fume cupboards, eye goggles, first aid kit, hand gloves etc to be provided in the biology laboratory as their absence may create health hazards.


This intends to evaluate the extent to which the services of laboratory assistants and technologist are efficient to ensure safety. 


In the aspect of the impact of laboratory assistants in promoting safety in the biology laboratory, there is need for qualified and trained laboratory assistants.


Mean scores of 2.91 and 2.87 for items 16 and 17 respectively is an indication that the laboratory attendants are efficient in terms of setting up and dismantling practical apparatus before and after practical materials. Items 18 and 19 have mean scores of 2.10 and 1.90 respectively, indicating that laboratory attendants are not efficient in the aspect of repairing faulty/damaged equipments. They also do not paste the laboratory safety rules for laboratory users to small extent. The mean scores of 2.54 and item 20 showed that the laboratory attendants store the laboratory materials properly to a large extent. However, item 21 have a mean of 2.38 indicating that the number of laboratory attendants is limited.


With a grand mean of 2.39, it can be deduced that the services of laboratory attendants to ensure safety in the laboratory is available in a small extent (SE). It is usually the task of the laboratory assistants should be able to harness safety measures to avoid unwholesome incidents and guarantee safety for those using the laboratory.


This was formulated to evaluate the extent to which the basic safety practices are implemented in biology laboratories, there is the need for safety practices to be implemented in the laboratories.


The respondents agreed to items 22 and 23 with mean scores of 2.60 and 2.54 respectively, indicating that lab coats are worn during practical sessions and hands are washed before and after experiments. The respectively, indication precautionary measures are taken to avoid spills, also, treating living creatures with care during experiments in the laboratory (during experiments involving the use of plants and animals) is to large extent. The student and the teachers agreed to items 26, 27 and 28 with mean scores of 2.92, 2.51 and 3.53 respectively, tying back long hair, eating and drinking during laboratory sessions are avoided.


A grand mean of 2.79 revealed that safety practices are being applied to a large extent. The students when using the laboratory has the obligation to protect users. The formations of safety are strongly tied to personal discipline, clean and tidy habits, guided motivation and self control.


The finding is study indication of a major flew in our educational system as it relates to the use of safety material in the laboratories. For educational sustainability and for the improvement of the teaching and learning process, safety equipment by every lab user.


The teachers is an interventionists, a catalyst who excites learning by creating a proper environment for the students, therefore the teacher has a role to play in terms of inculcating into his/her student the basic safety knowledge.


Safety must cover all laboratory users, such as students, researcher, technologists and technician. In fact, it must extend to an ordinary visitor to the laboratory.


Experienced laboratory attendants are to be employed so that they will provided the basic safety information to every laboratory user. Drafting clerical assistants into the lab to act as laboratory assistants is not a welcome action because they do no possess basic laboratory safety knowledge.

5.1
Recommendations 


The following recommendations have been made as regard to findings and subsequent conclusions: users, the foundations of safety are strongly tied to personal discipline, clean and tidy habits, guide motivation and self control.


The findings of this study indicated a major flaw in our educational system as it relates to the use of safety material in the laboratories. For educational sustainability and for the improvement of the teaching-learning process, safety implemented by every lab user.


The teacher is an interventionist, a catalyst who exites learning by creating a proper environment for the students, therefore the teacher has to play in terms of inculcating into his/her students the basic safety knowledge.


Safety must cover all laboratory users, such as students, researcher, technologists and technicians. In fact, it must even extend to an ordinary visitor to the laboratory.


Experienced laboratory attendants are to be employed so that they will provide the basic safety information to every laboratory user. Drafting clerical assistants into the lab to act as laboratory assistants is not a welcome action because they do not possess basic laboratory safety knowledge.

1.
Basic safety equipments like first aid kit, hand gloves, eye goggle, fire extinguishers must be provided in the laboratories.

2.
Trained and experienced laboratory attendants and technicians should be employed to work in the laboratory.

3.
The tertiary institutions should also review the nature of their programs to include enough laboratory instructions so as to prepare adequately the student, teachers so as to enable them acquire safety practices and be able to transfer what they have learnt to their students.

4.
A laboratory safety course/subject should be introduced into the curriculum of Nigeria education the inclusion of laboratory safety program as part of the curriculum and instruction will go a long way in inculcating the basic safety knowledge in the students as well as to all lab users.

5.
Safety rules and regulations should be displayed at the entrances of the laboratory and also the strategic places.

6.
Every laboratory user must wear adequate protective materials (eg safety goggles, lab coats, hand gloves) when necessary and when experiments involving hazardous chemicals or procedures are carried out.

5.2
Suggestions for Further Studies 


A further investigation is to be carried out as to know the problems associated with the maintenance and adequate provision of safety equipment in the laboratories.


Also, further study should be done to find out the level of experience and educational qualifications of our laboratory attendants/assistants.


There is the need to find out the efforts made by biology teachers in ensuring the implementation of safety practices in their biology laboratories.


Further studies should be made to find out the attitudes of school administration towards the provision of safety equipments in their science laboratories.

5.3
Summary of the Study


The primary aim of the study was to evaluate the extent to which the safety practice are being implemented in the secondary schools biology laboratories in Enugu South Local Government Area.


To do this, four (4) research question were formulated and tested. The question were based on how appropriate the types of design and fittings in the biology labs ensures safety, the extent to which the students/teachers comprehend the safety measures and practices.


The study review it literature under the theoretical and empirical framework. The review of literature was organized under the following sub heading, viz:

The concept of laboratory hazard, lab organization and management as a factor, safety stated, learning environment of Nigeria science laboratories, managing the biology laboratory, material resources for safety in science laboratory, material resources for safety in science laboratory and teachers role in maintaining safety in the laboratory.


The study remarkably revealed that the biology laboratories lack safety equipments, consequently leading to low implementation of safety measures and practices. The services of the laboratory attendants to ensure safety measures only to a small extent. Therefore experienced laboratory attendants are to be employed so that they will provide the basic safety information to every laboratory go a long way in determining the level of illumination the laboratory receives, particularly when there are enough windows and doors. This was confirmed by Ajayi (2004) when he stated that where accidents occur there is a general observation for poor quality illumination or practically no illumination.


The findings of the study indicate a major flaw in our educational system as it relates to the use of safety materials in the laboratories and implementation of safety practices in the lab. Okeke in 2007 stated that the problem of education may be subsumed under teaching and learning, therefore I will conclude by saying that teachers who are viewed as catalysts that excite learning should play their roles in helping to ensure that their students have the knowledge of safety practices and also implement them.
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PART ONE

Personal Data:

Please tick      in the box provided beside each question below as applicable.

1.
Name of Respondent:…………………………………………….

2.
Profession:………………………………………………………….

3.
Position:…………………………………………………………….

4.
Age:…………………………………………………………………..

5.
Sex:  Male            Female

6.
Years of Work Experience:        0-5 years, 10-15 years 







     20 years and above

7.
Marital status:


     Single             Married

8.
Qualifications (please, kindly enlist)


………………………………………………………………………..


…………………………………………………………………………


…………………………………………………………………………


…………………………………………………………………………


…………………………………………………………………………


…………………………………………………………………………


…………………………………………………………………………


…………………………………………………………………………


(including any other needed data)


………………………………………………………………………..


…………………………………………………………………………


…………………………………………………………………………


…………………………………………………………………………


…………………………………………………………………………


…………………………………………………………………………


…………………………………………………………………………

SECTION A

INTRODUCTION

Please, kindly read the instruction(s) in each section of this questionnaire carefully before responding to the statements and for questions that follow. In each section, you are required to rate and indicate how you agree or disagree with the questions or statements made below:

Where, SA = Strongly Agreed (5),


    A   = Agreed (4),


    D   = Disagreed (3)


    SD = Strongly Disagreed (2), and 


    UD = Undecided (1), respectively

Please, kindly indicate how you ‘agree’ or ‘disagree’ with the following: To what extent do the types of design and fittings in your biology laboratory ensure safety?

	S/No
	ITEM STATEMENT
	SA 5
	A 4
	D 3
	SD 2
	UD 1

	1
	Storage shelves are securely attached to the wall
	
	
	
	
	

	2
	The demonstration table is adequately positioned
	
	
	
	
	

	3
	The laboratory windows can be opened without one having to climb the benches
	
	
	
	
	

	4
	There are blind spots/dark areas where students cannot be observed.
	
	
	
	
	

	5
	The electrical/water/gas main controls are situated where the students and instructors can have access to them.
	
	
	
	
	

	6
	Enough windows and doors are available to ensure adequate ventilation
	
	
	
	
	

	7
	Sinks and taps are adequately provided and are adequately provided and are functional 
	
	
	
	
	


SECTION B

How do you ‘agree’ or ‘disagree’ with the following: To what extent is the following safety equipments available in your biology laboratories?

	S/No
	ITEM STATEMENT 
	SA 5
	A 4
	D 3
	SD 2
	UD 1

	8
	Adequately stated first aid kit 
	
	
	
	
	

	9
	A bucket of dry sand
	
	
	
	
	

	10
	Fire extinguishers
	
	
	
	
	

	11
	Hand gloves
	
	
	
	
	

	12
	Safety goggles
	
	
	
	
	

	13
	Prominently displayed safety rules and regulations
	
	
	
	
	

	14
	Trash bins for all type of refuse
	
	
	
	
	


SECTION C

Please indicate how you ‘agree’ or ‘disagree’ with the To what extent are the services of laboratory assistants and personnel employed to ensure safety?

	S/No
	ITEM STATEMENT
	SA 5
	A 4
	D 3
	SD 2
	UD 1

	15
	Maintaining an up-to-date accident inventory
	
	
	
	
	

	16
	Setting up and dismantling apparatus before and after practical session
	
	
	
	
	

	17
	Proper labeling of specimens, reagents, laboratory equipment
	
	
	
	
	

	18
	Repairing faculty damaged equipment
	
	
	
	
	

	19
	Pasting of the laboratory safety rules in all entrances of the laboratory and at strategic positions
	
	
	
	
	

	20
	Proper storage of laboratory materials (eg microscope, glass wares, thermometer)
	
	
	
	
	

	21
	The availability of staff/laboratory technicians
	
	
	
	
	


SECTION D

Please, kindly indicate how you ‘agree’ or ‘disagree’ with the following: To what extent do you apply the following safety practices in your biology laboratory.

	S/No
	ITEM STATEMENT
	SA 5
	A 4
	D 3
	SD 2
	UD 1

	25
	Wearing the laboratory coat/apron during practical session
	
	
	
	
	

	26
	Washing of hands before and after the laboratory session
	
	
	
	
	

	27
	Talking precaution to avoid spills
	
	
	
	
	

	28
	Treating living creatures with care during experienced in the laboratory
	
	
	
	
	

	29
	Using only properly labeled containers
	
	
	
	
	

	30
	Tying back long hair while working in the laboratory
	
	
	
	
	

	31
	Avoid eating and drinking while in the laboratory
	
	
	
	
	


