
VOL 7, NO 2, DECEMBER 2021.          www.ijssyabatech.com 
ISSN: 2276-7924    

 

1 | P a g e           VOL 7, NO 2, DECEMBER 2021. ISSN: 2276-7924  www.ijssyabatech.com 

 

ABSTRACT 

The laboratory has a central and distinctive 

role in the acquisition of hands-on knowledge 

through the practice of science experiments.  

The importance of safety measure in every 

laboratory activity cannot be over emphasized. 

Safety awareness must be an integral part of 

every laboratory course. Proper 

implementation of safety practices in a 

laboratory is the key to preventing an 

emergency in the laboratory. A poor awareness 

of laboratory safety practices may be due to 

non or improper implementation of safety 

practices in laboratories. The main aim of the 

study is to evaluate the level of awareness of 

safety practices in science laboratories among 

science laboratory technology students in 

Yaba College of Technology. There are 

adapted questionnaires on safety practices and 

checklist on available safety equipment in 

science laboratories administered to 102 

students. The data collected was analyzed 

using Statistical Package for Social Sciences 

(SPPS) version 20. Research questions were 

analyzed using frequency and percentage. The 

findings of the study revealed that the required 

and approved safety equipment were available 

in the laboratories to ensure safety practices 

while others were not. The study also suggests 

that the overall level of awareness of students 

on laboratory safety practices is moderately 

good but the safety culture and safety 

compliance can be further improved to 

international standard. 
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INTRODUCTION 

The laboratory has been given a central and 

distinctive role in science education, and 

science educators have suggested that rich 

benefits in learning science come as a result of 

using laboratory activities (Hofstein and 

Lunetta, 2003). In the Department of Science 

Laboratory Technology, Yaba College of 

Technology, there are four basic types of 

science laboratories, namely; physics 

laboratory, chemistry laboratory and biology 

laboratory. The ability of any country to 

produce well-qualified scientists with a solid 

background in science requires the 

implementation of a science curriculum that 

fosters scientific enquiry and engages students 

in practical experience meeting the needs of 

the society throughout all levels of education 

(Wrightson et al., 2008). Laboratory has 

become a place to explore concepts, develop 

learning methods, and develop a scientific 

attitude and skills. However, academic 

laboratories are associated with the potential 

exposure to hazardous materials or unhealthy 

situations and the risk of occurrence of 

accidents. Therefore, there is a need for 

researchers, students and laboratory personnel 

to be aware of the hazards of the materials and 

processes that they and others in the laboratory 

are working with and are prepared to take rapid 

and appropriate measures to protect 

themselves and their co-workers, especially in 

the case of unexpected events. Ensuring a safe 

laboratory environment is the combined 

responsibility of laboratory personnel, the 

researchers, students and the management of 

the institution, though the primary 

responsibility lies with the individual 

performing the work. Hayble (1998) presented 

that to prevent continuous exposure to 

laboratory hazards and thereby endangering 

the lives of the scientists and laboratory users, 

laboratory safety must be regarded as a 

positive undertaken by every laboratory user. 

Laboratory safety must be an integral part of 

every science curriculum. This means that 
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safety awareness must be integrated into each 

laboratory course including research with 

increasingly broader scope at more advanced 

levels. The creation of a culture of laboratory 

safety requires a broad commitment from all 

levels of the educational institution. 

Laboratory safety practices include 

appropriate facilities and equipment, adequate 

training, personal protective equipment, 

chemical management, standard operating 

procedures, waste handling, signage, proper 

laboratory practices and safe working 

conditions. 

The importance of safety measure in 

laboratories cannot be over emphasized. Many 

academic institutions lack a clear, unified 

vision about what a culture of safety entails. 

According to Leggett (2012), the accident rate 

in academic chemical laboratories is about 10-

50 times higher than in industrial laboratories. 

Meyer (2012) presented that academic 

laboratories are more dangerous than those in 

industry due to the fact that the approach to 

safety in academic laboratories is more 

relaxed. Schröder et al. (2016) supported this 

view by pointing out that academic 

laboratories do not have a well-established 

culture of safety.  

There have been several high-profile accidents 

in academic laboratories around the world, 

resulting in significant injuries and fatalities. 

Contributing factors to this accident can be 

identified at multiple levels: the individual, the 

laboratory, the department, the institution and 

the discipline itself (Baudendistel, 2009). 

Ménard and Trant (2020) explained that the 

contributing factors to laboratory accidents can 

be conceptualized as occurring at multiple 

levels: risks associated with the materials or 

equipment being used, risks related to the 

skills, knowledge and choices of the research 

personnel doing the study, characteristics or 

qualities of the principal investigator and the 

research laboratory in which the research is 

occurring and risk factors arising from the 

departmental or institutional level. 

In the study conducted by Edward et al. (2001) 

to discover the types of laboratory accidents in 

Texas public schools, it was discovered that 

the major factor associated with laboratory 

accidents is the class size. It was revealed that 

as the number of students in science classes’ 

increases, the likelihood of accidents occurring 

also increases. In the work of Wu, Liu and Lu 

(2007) on the investigation of the influence of 

organizational and individual factors on safety 

climate in university and college laboratories, 

multivariate analysis of variance revealed that 

organizational category of ownership, the 

presence of a safety manager and safety 

committee, gender, age, title, accident 

experience, and safety training significantly 

affected the climate. Among them, accident 

experience and safety training affected the 

climate with practical significance. 

Good laboratory practices can reduce 

tremendously the rate of accidents in the 

laboratories. The current study is aimed to 

examine the level of awareness of safety 

practices in science laboratories among 

students using a case study.  The following 

questions guided this study: 

To what extent are safety equipment available 

in the science laboratories? 

To what extent do students implement safety 

practices in the laboratories? 

 

MATERIALS AND METHODS 

Description of study area 
Geographically, Yaba College of Technology, 

Yaba, Lagos, Nigeria State is located in the 

southwestern part of Nigeria. It is 

geographically 3.37440 Longitude and 6.51870 

Latitude. Yaba College of Technology has 

eight schools and thirty-four academic 

departments with a total of seventy accredited 

programme, across National Diploma (ND), 

Higher National Diploma (HND) and Post-

HND levels. The College also offers certificate 

courses. 
 

Population  

The population of the study comprised 102 

students in the final year national diploma 

(ND) of Science Laboratory Technology. All 

demographic information of the respondents 

was considered irrelevant to the scope of the 

study and were not collected. Participation was 

completely voluntary. 

 

Instrument for Data Collection 

The data was obtained from primary sources 

through self-administrated questionnaire. 

There are questionnaires on safety practices in 

science laboratories and checklist on available 

safety materials and equipment in science 

laboratories. The response pattern for the 

checklist is: Available (A) and Not Available 

(NA). The checklist was used to assess the 

availability of safety equipment/materials in 
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the science laboratory. After reviewing 

literature, the scale prepared by Ali et al. 

(2018) was adopted as a proper scale for this 

present study. The questionnaire consists four 

components, namely (1) work procedure, (2) 

safety equipment, (3) handling experiments, 

and (5) emergency response plan. The 

response pattern for the questionnaire was 

structured 5-point scale of Strongly Agreed 

(SA) = 5, Agreed (A) = 4, Moderate (M) = 3, 

Disagreed (D) = 2 and Strongly Disagreed 

(SD) = 1 respectively to elicit information on 

students’ awareness of laboratory safety 

practices. The reliability of the instrument was 

determined using Cronbach Alpha, the 

correlation coefficient was 0.78. Research 

questions were answered using frequency and 

percentage. 

  

RESULTS  

Table 1. Percentage of available safety equipment and materials in science laboratory 

S/N ITEMS Frequency 

Percentage 

(%) 

1 First Aid kits 80 66.7 

2 Fire extinguishers 110 91.7 

3 Hand gloves 90 75 

4 Displayed safety rules and regulations 70 58.3 

5 Fire blanket 0 0.0 

6 Sand buckets 70 58.3 

7 laboratory coat 120 100.0 

8 Safety goggles 65 54.2 

9 Fume cupboard/chamber 55 45.8 

10 Safety showers 0 0.0 

No of respondents = 120  

 

Table 2. Students’ awareness on laboratory work procedure 

S/N ITEM 

Strong 

agree/agree 

(%) 

Moderate 

(%) 

Strong 

disagree/disagree 

(%) 

1 The science laboratory safety and 

guidelines poster is displayed in a 

place that is easy to see and read. 

55.2 24.1 20.7 

2 The teacher explains science 

laboratory safety rules at the 

beginning of the laboratory session. 

65.8 30.0 4.2 

3 I adhere to all of the established 

school science laboratory safety 

guidelines. 

58.5 33.2 8.4 

4 I clean the school science laboratory 

after conducting an experiment. 

22.9 50.0 27.1 

No of respondents = 120  
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Table 3. Students’ awareness on laboratory safety equipment 

S/N. ITEMS 

Strong 

agree/agree 

(%) 

Moderate 

(%) 

Strong 

disagree/disagree 

(%) 

1 Wearing of laboratory coats 75.0 25.0 0.0 

2 Always handling samples with hand gloves 45.5 54 20.5 

3 Wearing of safety goggles as required in the 

experiment 

35.5 38.7 45.8 

4 Working fume cupboards are prepared in 

my school science laboratory 

15.8 35.7 68.5 

No of respondents = 120  

 

Table 4. Students’ awareness on handling of experiments in laboratory 

S/N ITEM 

Strong 

agree/agree 

(%) 

Moderate 

(%) 

Strong 

disagree/disagree 

(%) 

1 Taking precautions to avoid spills 63.7 45.0 11.3 

2 The school science laboratory has 

guidelines for waste disposal 

58.5 35.7 25.8 

3 Always checking the expiry date of 

chemicals and reagents before using them 

25.0 45.7 49.3 

4 The labelled reagent/chemical bottles 

contain clear and easily understandable 

safety information 

60.9 45.9 13.2 

No of respondents = 120  

 

Table 5. Students’ awareness on emergency response plan. 

S/N ITEM 

Strong 

agree/agree 

(%) 

Moderate 

(%) 

Strong 

disagree/disagree 

(%) 

1 An eye wash station is prepared in the 

school science laboratory 

20.5 34 65.5 

2 The locations of the alarm and the exit is 

clear marked in case of emergency 

30 24.5 45.5 

3 Poster to operate fire distinguisher is 

displayed in the laboratory 

35.5 16 48.5 

4 An emergency aid kit is prepared in my 

school science laboratory 

70.5 14.2 15.3 

No of respondents = 120  

 

 

DISCUSSION 

The available item is based on the bench 

mark of 50% and above. Therefore, from 

table 1 above, it can be seen that some of 

the safety equipment were not available, 

these include fire blanket, fume cupboard  

 

 

and safety showers. The indication is that 

more safety equipment should be provided 

in the science laboratories. 

Table 2 above indicates that majority 

students (65.8%) agreed that teachers had 

explained science laboratory safety rules at 
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the beginning of the laboratory. Laboratory 

work procedure plays a vital role in 

protecting students and those around them 

from injury, as well as to avoid damage to 

equipment, and to protect the environment. 

Students should be sensitized upon entering 

a science laboratory what can and cannot be 

done by students when they are in the 

science laboratory. 55.2% agreed that the 

laboratory safety and guidelines posters 

were displayed in a place that was easy to 

see and read. It could be seen from the 

results that students’ attitude toward 

cleaning of the laboratory after conducting 

an experiment was negative. The level of 

awareness of students on adhering to all of 

the established school science laboratory 

safety guidelines should be improved.  

Table 3 clearly shows that there was a lack 

of willingness among the students in 

handling sample with hand gloves, wearing 

of safety googles, and usage of fume 

cupboards. This could be as result of non-

availability or inadequate functional safety 

equipment. Ali et al. (2018) pointed out that 

the failure to prepare adequate safety 

equipment will place the users of science 

laboratories at great risk. Their finding 

concurred with Noorden (2011) and Artdej 

(2012) that negligence in the usage of safety 

equipment can cause accidents, or 

sometimes death. However, the majority 

(75%) of students had a high level of safety 

compliance in wearing of laboratory coats. 

The findings from this study as shown in 

table 4 suggests that the majority (63.7%) 

of students gave positive feedbacks towards 

taking precautions to avoid spills. 58.5% of 

students agreed that the school science 

laboratory has guidelines for waste 

disposal. 60.9% agreed that the labelled 

reagent and chemical bottles contain clear 

and easily understandable safety 

information. There is a negative feedback 

towards checking the expiry date of 

chemicals and reagents before using them. 

Emergency response plan is essential in a 

laboratory to avoid fatalities and reduce 

injuries during an emergency. Table 5 

clearly indicates that students still 

unfamiliar of the infrastructure and system 

of the emergency response plan available in 

their own science laboratories. However, 

70.5% agreed that emergency aid kits were 

installed in their science laboratories. The 

results suggest that students need to be 

equipped with emergency training to know 

the emergency equipment available in their 

laboratories and how to respond if any 

incident occurs.  

 

In conclusion, this study examined the level 

of awareness of safety practices in science 

laboratories among students. There is a 

need for improvements to the laboratory 

safety practices and safety compliance 

among the students to prevent the 

occurrence of any serious injury or fatality. 

In line with the findings of the study, 

government and institutions should provide 

funds for purchasing laboratory safety 

equipment and provide laboratory safety 

training for lecturers, laboratory personnel 

and students to equip them with the 

competences needed to ensure adequate 

safety in science laboratories. Lecturers and 

laboratory personnel should promote 

students’ awareness of good laboratory 

practices. 
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