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Abstract 
The study investigated the status of safety precaution and adequacy of 
equipment in Chemistry Laboratories in Senior Secondary Schools in 
Anambra State. A survey design was used. The sample consisted of 254 
Chemistry Students and 18 chemistry teachers. These were selected by 
stratified random sampling technique. Questionnaire containing 
thirty-nine (39) items on safety was administered to both teachers and 
students. Results show that the safety conditions are in appropriate, with 
unavailable safety equipment, while the nature and causes of accidents 
or hazards in the Chemistry laboratories are numerous. It was clear that 
there is no significant difference in the mean responses of the Chemistry 
teachers and students on the nature and causes of accident in Chemistry 
Laboratories. 

Introduction 

Laboratory teaching is one of the hallmarks of education in the Sciences. Any Laboratory can 

appear to be a dangerous and bewildering place to a school- leaver proposes his or her career as a Chemist. 

The senior secondary chemistry curriculum emphasizes chemistry as an experimental science with its roots 

in the laboratory and requests that teachers should be guided by this philosophy in the teaching and learning 

process (Ekpo, 1992). 

Shaibu and Mari (2000) indicated that laboratory activities stimulate the acquisition of both 

manipulative and cognitive skills by learners. They observed that laboratory activities in most schools, do 

not allow learners to carry out investigations that involve designing, experiments, making observation, 

collecting and interpreting data, to think and evolve solution to problem. Hence, most secondary school 

teachers of Chemistry concentrate on meeting the demand of the W A E C practical examinations (Akusoba, 

1985). The teachers are afraid of these practical due to the hazards they encounter in the laboratory. These 

hazards may occur as a result of the teachers or students encounter with highly toxic, inflammable or 

corrosive and even radioactive substances. 

Proficiency in practical skills comes only with training, experience and knowledge (Hawkins, 

1983). Laboratory hazards can be minimized if adequate attention is given to the safety of the teachers and 

students in this laboratory. Without adequate safety equipment, lives of the staff and students will be in 

danger. This study therefore, investigated the extent of awareness of laboratory safety precaution practiced 

and adequacy of the equipment in the chemistry laboratory in Senior Secondary Schools in Anambra State. 

Statement of the Problem 

It is often said that accidents do not happen; they are caused. They are caused by such factors as 

improper design of the laboratory, carelessness, tiredness, ignorance, practical jokes, defective equipment, 

taking risks, short cuts, and unwillingness to provide and use effective safety equipment (Hawkins, 1983). 

These factors create dangers in the Chemistry laboratory as a result of which teachers and students are afraid 

of practical. Some of these dangers can be minimized by creating awareness of the safety equipment in these 

laboratories. This study therefore investigated the status of safety precaution practiced and adequacy of 

equipment in chemistry laboratories in senior secondary schools in Anambra State. 

Purpose of the Study 

The aim of this study was to find out the level of safety practices in Anambra State. To achieve this, 

safety conditions in the Chemistry laboratories in the Schools were assessed in terms of appropriateness of 

the safety conditions, availability of the safety equipment and causes of accidents in Chemistry laboratories.



 

Research Questions 

The following research questions were formulated to guide the study. 

1. What are the appropriate conditions for maintaining safety in the Chemistry laboratories? 

2. To what extent do the safety equipment available in the Chemistry laboratory? 

3. What arc the causes of accident in Chemistry laboratory? 

Hypothesis 

The hypothesis below was formulated and tested at 0.05 level of significance HO. There is no 

significant difference in the mean responses of the chemistry teachers and students on the causes of accident 

in Chemistry laboratories. 

Design of the Study 

Survey design was used for the study. 

Population 
The population of the study consists of all Chemistry teachers and students in all the senior secondary 

school in Anambra State. 

Sample 
Stratified random sampling technique was used to draw the sample from the population. Six Senior 

Secondary Schools were involved in the study. The six Senior Secondary Schools were randomly sampled, 
one from each of the six Education Zones in Anambra State. The six Education Zones from which the 
sample was drawn are Aguata, Awka, Nnewi, Ogidi, Onitsha, and Otuocha Zones. In each of the six Senior 
Secondary Schools used for the study all the Senior Secondary year three (S.S.III) Chemistry students, and 
their teachers participated in the study comprising of 254 Chemistry students and 18 Chemistry teachers. 

Instrument for Data Collection 

Structured questionnaire of 39 items was used for data collection. Questionnaire items were 

generated through the literature review and were drawn to reflect the research questions and hypothesis. The 

questionnaire item consists of four sections A,B,C and D. Section A was structured to obtain personal data 

from all categories of respondents, it contains items 1 to 3; while sections B,C and D aimed at eliciting 

information’s that will provide answers to the research questions and hypothesis of the study. Section A was 

designed as a check list for personal data of respondents, while sections B, C, and D were structured in the 

four point’s likert scale of Strongly Agree (SA), Agree (A), Disagree (D), and Strongly Disagree (SD), to 

find out the appropriate conditions for the availability of safety equipment, causes of accident in chemistry 

laboratory. 

Validation and Reliability of the Instrument 

The instrument was subjected to face validation by three experts in curriculum, measurement and 

evaluation and Chemistry department in Nwafor Orizu College of Education and Nnamdi Azikiwe 

University, Awka. The reliability for the instrument stood at .85 which was determined using the 

Kuder-Richardson’s formula 21. 

Method of Data Collection 

The questionnaire was administered and collected by the researcher. 300 copies of the 

questionnaire were administered to students while 254 of them were dully filled and returned, representing 

84.67 percent returns. Also 25 copies of the same questionnaire were administered to Chemistry teachers 

while 18 copies were duly filled and returned representing 72 per cent returns. 

Method of Data Analysis 

The means and standard deviations were used to answer the research questions. Any item with 

means response of 2.50 and above was regarded as appropriate, available to large extent and agrees 

respectively, according to the sub sections B, C and D; while its mean response value below 2.50 was 

regarded as inappropriate, available to low extent and disagrees respectively to the sub- 

 

 

 



 

sections B, C and D .The null 1 Iypothesis was tested at 0.05 level of significance using t-test. All the 

analyses were done using the statistical package for social sciences (SPSS). 

Results 
The data obtained were analyzed according to research questions and hypothesis that guided the 

study. 

Research Question 1 

What are the appropriate conditions for maintaining safety in the Chemistry laboratories? Data for 

answering this research question were derived from section B items 4 to 18 of the questionnaire. 

 

 

Table 1 above shows, that the items numbers 5,7,9,12,13,15,16,and 17, have mean rating scores 

above 2.50 indicating that they are appropriate ways for safety laboratory conditions while items numbers     

4,6,8,10,11,14 and 18 have mean rating scores below 2.50 indicating they are inappropriate for 

safety laboratory conditions. 

Research Question 2 
To what extent does the safety equipment available in the Chemistry laboratory? 

Data for answering this research question were derived from section C items of the questionnaire. 

Table 1: Mean Ratings and Standard Deviations of Respondents on Appropriate Conditions for 

Maintaining Safety in the Chemistry Laboratories 

Items Appropriate Ways for Safety Laboratory 

 

No Conditions X SD Remarks 

4. All the entrances/ exits are open during the practical 2.19 .66 Inappropriate 

5. All windows are open during the practical. 3.18 .56 Appropriate 

6. 
All harmful gases or vapour reactions are carried out in a 

fume cupboard. 
0.72 .66 Inappropriate 

7. Chemicals are clearly labeled to show the name and 

potential hazards of the content. 
2.53 .48 Appropriate 

8. 
Hazard labels are used for labeling jars and reagent 
bottles. 

2.32 .76 Inappropriate 

9. Only sufficient chemicals are kept in the laboratory others 

are kept in the store. 
2.98 .81 Appropriate 

10. Concentrated acids are stored in acid resistant trays 2.10 .79 
Inappropriate 

11. 
Winchester bottles are used to transport chemicals from 

store to laboratory. 
2.11 .68 Inappropriate 

12. 
Any spillage of chemicals on the bench, flour or other 

contaminated equipment is washed immediately. 

3.26 .59 Appropriate 

13. Fire fighting equipment are well positioned 2.72 .60 Appropriate 

14. First aid box contain appropriate materials for treatment. 2.19 .76 Inappropriate 

15. The size of the laboratory is not enough. 2.97 .67 Appropriate 

16. Drainage facilities are appropriate 2.98 .56 Appropriate 

17. Water supply are appropriate in laboratory 3.00 .64 Appropriate 

18. 
Electricity supply is appropriate in the laboratory. 2.48 .73 Inappropriate 

 



 

 

Table 2 shows, that items 19-25 and 28-29 have mean rating scores below 2,50 indicating that they are 

available to a low extent, while items 26-27 with mean rating scores above 2.50 indicating that they are 

available to a large extent. 

Research Question 3 

What are the nature and causes of accident in Chemistry laboratory? 

Data for answering this research question were derived from section D items of the questionnaire. 

Table 2: Means Rating And Standard Deviations of Respondents on the Extent to Which the Safety 

Equipment Are Available 

Items 

No 

Availability of Safety Equipment X SD Remarks 

19 Face shield and safety goggles 1.96 .76 Low Extent 

20 Buckner funnel 2.06 .56 Low Extent 

21 Vacuum desiccator’s 2.27 .66 Low Extent 

22 Fume Cupboard 0.56 .77 Low Extent 

23 Steel store for bottles of flammable liquid 1.22 .68 Low Extent 

24 Carriers for Winchester bottles 1.56 .81 Low Extent 

25 Self adhesive hazard warming labels 0.98 .78 Low Extent 

26 Hand glove 2.56 .72       Large Extent 

27 Fire extinguisher/sand bucket 3.26 .74 Large Extent 

28 Emergency alarm system 1.01 .84 Low Extent 

29 First-aid box with minimum contents for first-aid. 1.78 .82 Low Extent 

 

Table 3: Mean Rating and Standard Deviations of Respondents on the Causes of Accident 
in Chemistry Laboratory 

Items Nature and causes of Accident in Chemistry    

No Laboratory X SD Remarks 

30. Accident occurs as a result of ignorance or carelessness 3.22 .53 Agree 

31. Bums from corrosive Chemicals like acids, bases, flame 

hot objects occur during chemistry practical. 
3.30 .60 Agree 

32. Glassware materials are sometimes slippery. 3.39 .74 Agree 

33. Mixtures and reactions are violent. 3.32 .67 Agree 

34. Cuts from broken glass waves, s Available spatula, or any 

shape objects occur during Chemistry laboratory exercise. 
3.21 .62 Agree 

35. Some people show allergic reactions due to contact with 

some substances. 
3.08 .71 Agree 

36. Poisoning from poisonous and inflammable substance 

sometimes occur during chemistry laboratory exercise. 
3.26 .66 Agree 

37. Ingestion of chemicals by mouth pipettes sometimes 

occur during chemistry laboratory exercise. 
3.27 .68 Agree 

38. Explosion sometimes occur during the Chemistry 

laboratory exercise. 
3.09 .62 Agree 

39. Leakages from the water pipe, gas cylinder/pipes 

sometimes occur during the Chemistry laboratory 
3.44 .66 Agree 

exercise. 

 



 

 

Table 3 above indicates, that all the respondents agreed on the above mentioned causes of accidents 

in the Chemistry laboratories. 

Hypothesis 

There is no significant difference in the mean responses of the Chemistry teachers and students on the 

causes of accident in Chemistry laboratories. 

 

Decision: HO is upheld, since t-cal is less than t-crit. Hence, there is no significant difference in the mean 
responses of the chemistry teachers and students on the causes of accident in chemistry laboratories. 

Discussion 

Result indicates that, safety laboratory conditions in our schools are inappropriate. The result 

shows that, the safety equipment conditions in these laboratories are inappropriate especially in areas, of 

opening one entrance/exits, not providing the fume cupboard, not using the hazards labels in labeling, not 

transporting/storing chemicals in proper places, and less attention to the first Aid. That implies that at the 

time of danger the students and teachers are not safe, especially, when they want to rush out from the 

laboratory. One entrance may create more hazards as all of them may be trapped at the entrance. This may 

be one of the reasons why some teachers failed to conduct the chemistry practical lessons in schools today 

(Akpan, 1999). 

The findings of this study also indicate that, most of the safety equipment such as funnel, vacuum 

desiccators, fume cupboard, steel stove for bottles of flammable liquids, carriers for Winchester bottles, self 

adhesive hazard warning labels, emergency alarm system, and first-aid box with minimum contents were 

unavailable in the chemistry laboratories. Hence, the chemistry teachers are afraid of handling practical 

lessons do to low availability of the safety equipment in schools (Ekpo, 1992). 

Frequency of laboratory accidents among secondary Schools students and teachers were indicative 

of the degree of carelessness and ignorance existing among the students and teachers. This is in line with 

Okafor (2000) findings that, most of the chemistry teachers are careless and ignorance of practical exercises 

in school. The finding of this study reveals that safety rules and regulations were not displayed, enforced and 

observed in the chemistry laboratories. This coincides with Ekpo, (1992) findings that, accidents and 

injuries in the laboratories frequently occur because of note, displaying, enforcing, observing rules and 

regulations, and students lack of knowledge of the proper technique and procedures for a particular 

experiment. It was observed that these laboratory accidents were as a result of faulty safety practices which 

resulted to burns, cuts, explosions, leakages, slippery, and so on. 

Recommendations and Conclusion 

Based on the findings of this study the following conclusions were drawn. There is low safety 

precaution in the senior secondary schools in the state. That implies that the students and teachers risk their 

lives in carrying practical works in chemistry without safety devices. On that not the school, government 

and teachers should be serious over the safety practices in our schools. The teachers should be sent for 

seminars, workshop and countenances for the safety practices. Also the accreditation of secondary school 

chemistry laboratory should be done regularly. 
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