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Abstract 
The study aimed to assess knowledge, attitude and practices of teachers 

regarding safety in terms of proper collection, segregation, handling 

and final disposal in laboratory for teaching students at secondary 

level. The sample of study included 102 secondary school teachers in 

Islamabad. A structured questionnaire covering the areas from 

knowledge, attitude and practice section was developed for the 

collection of data. Data were analyzed by using descriptive and 

inferential statistics i.e. percentages and Chi-square test through the 

SPSS Version 16.The combined result was cross tabulated between 

knowledge and attitudes, knowledge and practice and between attitude 

and practice. Moreover, the association between knowledge, attitude 

and practice areas was analyzed through Chi square test. The 

association between two criteria of classification was observed 

significant in all cases regarding knowledge, attitude and practice. The 

findings also explored that there is lack of policies for safe use and 

disposal of chemicals. 
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I. Introduction 
 Chemical safety is the prevention of the adverse effects (both short- and long-

term), to humans and the environment from the production, storage, transportation, use 

and disposal of chemicals(World Health Organization, 2011).Chemical Safety is 

achieved by undertaking all activities involving chemicals in such a way as to ensure the 

safety of human health and the environment. It covers all chemicals, natural and 

manufactured, and the full range of exposure situations from the natural presence of 

chemicals in the environment to their extraction or synthesis, industrial production, 

transport, use and disposal. 

 

 Chemical safety has many scientific and technical components. Among these are 

toxicology, eco-toxicology and the process of chemical risk assessment which requires a 

detailed knowledge of exposure and of biological effects. In chemistry, a chemical 

http://en.wikipedia.org/wiki/Chemistry
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substance is a form of matter that has constant chemical composition and characteristic 

properties. It cannot be separated into components by physical separation methods, i.e. 

without breaking chemical bonds. They can be solids, liquids or gases (Nic, 

Jirat&Kosata, 1997). 

 

 All chemicals and the manner in which they are intended to be used must be 

scrutinized by the user to identify potential hazards before acquiring the materials or 

conducting a procedure. Once, the hazards have been identified, commensurate hazard 

controls and emergency equipment must be planned and acquired or developed to 

effectively control the hazards to a negligible menace and to necessary goals. So for this 

purpose it is the need of the time that teachers must be educated and trained to use the 

chemicals in a safe way to protect the student’s health and school environment(Hill, 

Petrucci, McCreary & Perry, 2005). 

 

 However, in Pakistan the situation is worse because of the lack of facilities, 

resources and proper management so this present study was conducted to investigate the 

knowledge, attitude and practice of teachers regarding safety measures in laboratory. The 

aim of this study was to assess chemicals hazardous to human health, exposure (routes, 

procedures, behavior, prevention, precautions and practices) among the students at 

secondary school level during their practical work and to analyze teacher’s attitude and 

practices towards chemical safety. 

 

II. Literature Review 
 School laboratories can be insecure for staff and students because of the presence 

of toxic or combustible chemicals. There can be unnecessary stocks of chemicals, ones 

with a greater hazardous nature than educational utility, and chemicals that are outdated, 

unlabeled, and non-laboratory type containers (About.com Education, 2015). 

 

 Handling chemical substances without proper precautions exposes the students, 

teachers and other allied staff to the risk of absorbing harmful amounts of chemicals 

through the skin. This usually takes place when the chemical is handled in liquid form. 

Many scientific studies have assessed the effects of exposure to and contamination from 

hazardous materials and dangerous combustion products. The main health related impacts 

of chemicals are considered to be acute affects such as asphyxiation and chemical 

pneumonia which may result in serious health, due to the exposure to dangerous 

substances; these include carbon monoxide, ammonia, phosgene, and sulfur dioxide 

(Stefanidou, Athanaselis & Spiliopoulou, 2008). 

 

 The ability of a chemical to affect the body depends on the route of exposure, the 

quantity (or concentration) of the chemical, the way in which the compound is taken up, 

distribution and elimination from organism. Organic solvents can cause many health 

hazards including the central nervous toxicity and respiratory effects (Schenker & Jacobs, 

1996).The use of chemicals require understanding of what makes the chemicals 

dangerous as well as appreciative of acute and chronic hazards (Fivizzani, 2005). 

 

 Excellence in teaching requires safe science investigations in the class room, 

laboratory and in the field incidence every day practice. The student should follow the 

strong safety ethics and should be educated in hazard recognition, risk assessment, 

knowledge and practices. Further the safe methods of using the chemicals in any 

http://en.wikipedia.org/wiki/Matter
http://en.wikipedia.org/wiki/Chemical_compound
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laboratory depend on the teaching of chemistry in under graduate level (Peñas, Barona, 

Elías & Olazar, 2006).  

 

 Unsafe use of chemicals is due to lack of information on risks and education on 

their safe and wise use, and prevailing illiteracy in some areas like increasing pollution 

and uncontrolled use of chemicals due to lack of appropriate regulatory measures or the 

impossibility of enforcing them (for example, because of lack of personnel, controls, and 

surveillance) are the major sources of chemical injuries (World Health Organization, 

2011). 

 

 Due to the misuse of the chemicals at schools levels children face a lot of problems 

regarding the health impact. The diseases like Eye irritation, headache, dizziness and 

nausea may also a source of chemical exposures at the work place that ultimately affect 

the eyes(Reisen & Brown, 2009).Respiratory disorders such as respiratory irritation, 

coughing, shortness of breath, asthma, emphysema, persistent cough and bronchial hyper-

responsiveness, chronic lung dysfunction are also common disorders related to the 

chemical exposure. Non-malignant respiratory diseases which are also due to chemical 

injuries are leading source of death (Collins, Bodner & Bus, 2013). 

 

 According to the survey of educators who attended the safety workshops, mostly 

the accidents and injuries in the laboratory are caused by the broken glassware and 

chemical exposure (Gerlovich, Whitsett, Lee & Parsa, 2001). Horseplay in the laboratory 

that is because of inadequate and poor classroom discipline is another contributing factor 

to accidents. 

 

 Personnel safety during the work performance only depends upon the handling of 

the chemicals in the laboratory. Important information about handling chemicals can be 

found in the Material Safety Data Sheet which is available for all chemicals and should 

be kept in laboratory to be used before handling any hazardous chemicals. Moreover 

MSDS explain the inhalation and contact health risk as well as the flammability and 

toxicity of the chemicals. On the other hand elimination or substitution of the hazardous 

chemicals can also reduce the risk(Elston & Penker, 2001).However, students should 

avoid skin contact with chemicals and they should wash the exposed skin and hands as 

well as removing all the protective clothes before leaving the laboratory. Chemical 

protective equipments are recommended to be used by all personnel who work in 

laboratory and are often listed on MSDS (Hill, 2007). 

 

 Knowledge, attitude, proper management and use of chemicals can reduce risks to 

staff, students, and the environment. Local associations and science teachers can take an 

active role in assuring that school districts meet their obligation to provide a good lab 

chemical safety program for staff and students. It is obligatory for the school 

administration to provide the guidelines to the respective teachers and laboratory 

attendants about the nature, properties, classification labeling, transport and storage of 

chemicals so that they could disseminate the information to the students before the 

performance of practical task for the safe use of chemicals and to minimize the risk of 

chemical injuries (About.com Education, 2015). 
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 The research work carried the following objectives; 

 

 To assess the knowledge level of science teachers about chemicals and their 

hazardous effects on  school students. 

 To find out the attitude of science teachers towards safe use of chemicals in 

laboratory for the teaching purposes to the students at secondary school level. 

 To investigate the practices being used in laboratory that prevents chemical 

hazards to ensure health safety of the secondary level students while conducting 

practical in school labs. 

 To find out the association between knowledge, attitude and practices of science 

teachers regarding safety. 

 

III. Methodology 
 This study was descriptive in nature in which the survey was done to carry out the 

work.  

 

A. Population of the Study 
 The population of the study was secondary school science teachers working in the 

public schools of Islamabad. More specifically, this population was taken from108 

schools of public schools, which comprised of 324 teachers. 

 

B. Sample and Sampling Technique 

 Two stage sampling technique was adopted. At first stage 34 schools were selected 

among 108 schools using purposive sampling technique then 30% of the total number of 

public schools was taken as sample, out of which 50%were boys and 50% were girls’ 

schools. At second stage using convenient sampling technique a total of 102, Fifty one 

male and female teachers were selected from 34 schools. Individuals sample size was 

calculated by assuming the 50% of the diseases/accidents/chemical management caused 

by the hazardous chemicals during the laboratory work. This percentage is assumed 

because in Pakistan there is no data regarding this diseases/accidents/chemical 

management. At least three science teachers were asked to fill the questionnaire from 

each school to assess about knowledge, attitude and practices. 

 

C. Instrument of Research 

 A structured questionnaire was developed for the collection of data. This 

questionnaire comprised of 27 questions covering the areas from knowledge, attitude and 

practice of teachers for conducting practical at secondary school level. 

 

D. Data Analysis 

 All the information gathered was classified and tabulated as per the nature of the 

data. Data were analyzed by using descriptive and inferential statistics i.e. percentages 

and Chi-square test through the SPSS Version 16.The combined result was cross 

tabulated between knowledge and attitudes, knowledge and practice and between attitude 

and practice. Moreover, the association between knowledge, attitude and practice areas 

was analyzed through Chi square test.  
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IV. Results 
Table 1: Knowledge of teachers 

S. 
No 

Statements Options Percent 

1. 

Chemical Inventory process to 
manage the chemicals in terms 
of identification and elimination 

of: 

unneeded chemicals 32.4 

unsafe chemicals 18.6 

unidentified chemicals 26.52 

unneeded, unsafe & unidentified 
chemicals 

2.5 

2. High Risk Chemicals 

a) Conc. H2SO4 25.5 

b) Conc.HNO3 20.6 

c) Conc. HCl 18.6 

d)Mercury 10.8 

e) Chloroform 24.5 

3. 

Health Impact of High Risk 
Chemicals 

 
 
 

a) Environmental Asthma 10.8 

b) Skin Burn 43.1 

c) Skin lesion 12.7 

d) Mental Disorder 6.9 

e) Eye injuries 26.5 

4. 
Good Chemical Management 

System 

a) Storage 20.6 

b) Segregation 31.4 

c) Transportation 22.5 

d) Disposal 10.8 

e) Handling 14.7 

5. 
Steps of Minimization of 
Hazardous Chemicals 

a) Elimination 36.3 

b)Substitution 40.2 

c) Reduction 23.5 

6. 
Techniques to Control Risk 

Exposure 

a) Proper PPE 29.4 

b) Training 37.3 

c) BCC 20.6 

d) Admin control 12.7 

7. Proper Waste Disposal System 

a) Drain 19.6 

b) Septic tank 27.5 

c) Sewer 19.6 

8. Chemical Spillage Management 

a) Spill kit 21.6 

b) Washing & drying 40.2 

c) Washing only 22.5 

Drying only 15 

 

 The results of knowledge about various aspects of chemical safety indicate that 

32.4%  teachers responded chemical inventory as the identification & elimination of 

unneeded chemicals. Moreover, 25.5% responded that Sulphuric acid is the high risk 

chemicals being used in the laboratories. 43.1% responded that high risk may cause skin 

burns, 31.4% responded about the good segregation as chemical management system, 

while 40.2% responded about the substitution the only way to control the hazards of the 

chemicals, 37.3% responded about the training and education programs, 27.5%responded 

about the septic tanks best way for the disposal of hazardous chemicals and 40.2% 

responded about the washing and drying to manage chemical spillage respectively. 
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Table 2: Attitude of teachers 

Sr. No. Statements SA A U SD D 

1. Identification & Elimination of 
Chemicals 

44.1 30.4 18.9 5.9 1.0 

2. Guidance to Students about 
High Risk Chemicals 

88.2 5.9 5.9 0.00 0.00 

3. Labeling and Sorting of 
Chemicals 

71.6 21.6 0 0 6.9 

4. Training for the Safe Use of 
Chemicals 

62.7 26.3 1.9 0 8.9 

5. MSDS Procedure 38.2 40.2 9.8 3.9 7.8 

6. Use of Personal Protective 
Equipments 

37.3 42.2 2.9 6.9 10.8 

7. First Aid Facility 82.4 9.8 3.9 0 3.9 

8. Proper Chemical Disposal & 
Spill Management 

28.4 55.9 5.9 2.9 6.9 

9. Awareness about Chemical 
Hazards 

53.9 41.2 0.00 0.00 4.9 

 

 The results of table II indicate that majority of respondents agreed on the related 

statements. 

 

Table 3: Practice of teachers 

Sr. No. Statements Regularly Sometime Rarely 

1. Chemical Inventory Process 20.6 48.0 31.4 

2. 
Instruction to students about 

Chemical Hazards 
33.3 47.1 19.6 

3. Use of SOPs 30.4 50.0 19.6 

4. Use of PPE 30.4 50.0 19.6 

5. 
Incident regarding the Skin 

Burn 
26.5 47.1 26.5 

6. Use of First Aid Facility 30.4 24.5 45.1 

7. 
Practice regarding the 

Storage and Labeling of 
Chemicals 

46.1 44.1 9.8 

8. 
Managing Spill with Proper 

Methods 
30.4 33.3 36.3 

9. 
Proper Disposal of Chemical 

Waste 
38.2 27.5 34.3 

10. 
Training regarding the Safe 

Use of Chemicals 
18.6 15.7 65.7 

 

 The findings revealed that majority of the respondents sometimes practice 

chemical inventory, instructions to students about chemical hazards, safe use of 

chemicals, personal protective environment, incident about skin burn, and storage 

&labeling of chemicals while few respondents regularly practice proper disposal of 

chemical waste. With reference to use of first aid facility, proper spill management and 

training the response rate fall in rarely practice. 
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Table 4: Knowledge * Attitude 

Attitude Knowledge Total 

V. Poor Poor Satisfactory Good V. Good 

Disagree 2 7 6 5 0 20 

Strongly DA 4 12 12 11 0 39 

Undecided 0 2 5 7 2 16 

Agree 1 2 13 5 1 22 

Strongly Agree 0 0 2 3 0 5 

Total 7 23 38 31 3 102 

  

 The results of table 4 show that 31 (30.3%) individuals had good knowledge about 

the good management of the chemicals and 22 (21.5%) respondents showed positive 

attitudes regarding the all questions asked from them.  

 

Table 5: Chi-Square Tests (Knowledge * Attitude) 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 22.518a 16 .027 

Likelihood Ratio 24.186 16 .086 

Linear-by-Linear Association 6.940 1 .008 

N of Valid Cases 102   

a. 17 cells (68.0%) have expected count less than 5. The minimum expected count is 0.15. 

 

 The results of table 5, (.027) show association between the two criteria of the 

classification. The significance of the results shows that there is an association between 

the knowledge and attitudes (P<0.05). 

 

Table 6: Knowledge * Practice 

Practice Knowledge Total 

V. Poor Poor Satisfactory Good V. Good 

Rarely 3 5 6 3 0 17 

Sometime 4 12 18 14 0 48 

Regularly 0 6 14 14 3 37 

Total 7 23 38 31 3 102 

 

 The result of table 6 indicate highest percentage 38 (45.2%) of the individuals 

regarding the knowledge and 37 (36.2%) of the respondents practice regularly to manage 

the hazardous chemicals in the laboratories.  

 

 The result of table 7 shows association between the two criteria of the 

classification. It shows that there is strong association between the knowledge and 

practices (P<0.05). 

 

 The result of table 8 shows that 22(21.5%) respondents were agree and responded 

positively and 5(4.9%) responded as strongly agree to adopt the practice with positive 

attitudes to manage the chemicals in the best possible ways and procedures.  
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Table 7: Chi-Square Tests (Knowledge * Practice) 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 13.612
a
 8 .022 

Likelihood Ratio 16.225 8 .039 

Linear-by-Linear Association 10.385 1 .001 

N of Valid Cases 102   

a. 7 cells (46.7%) have expected count less than 5. The minimum expected count is .50. 

 

Table 8: Attitude * Practice 

Practice Attitude Total 

Disagree S. 
Disagree 

Undecide
d 

Agree S. Agree 

Rarely 2 10 1 2 2 17 

Sometime 10 17 7 12 2 48 

Regularly 8 12 8 8 1 37 

Total 20 39 16 22 5 102 

 

Table 9: Chi-Square Tests (Attitude * Practice) 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 7.938
a
 8 .040 

Likelihood Ratio 7.766 8 .457 

Linear-by-Linear Association .009 1 .925 

N of Valid Cases 102   

a. 6 cells (40.0%) have expected count less than 5. The minimum expected count is .83. 

 

 The result of table 9 shows the association between the positive attitude and the 

practices. A good attitude is important to do a good work with good practices. There is an 

association (P<0.05) between the two criteria of the classification. 

 

V. Discussion 
 It is an important step to manage the hazardous chemicals in a professional way. 

Poor practices were observed regarding the chemical labeling and storage. 

Identification& elimination of unneeded, unsafe & unidentified chemicals is chemical 

inventory and proper protocol to be followed for safety purposes. Stallings et al. (2001) 

suggested that all chemicals should be labeled with their chemical name and formula and 

they must be placed in their specific places to reduce the health hazards. Providing safety 

training to the teachers including use of Material Safety Data Sheets will help to reduce 

the chemical hazards in the laboratory (Stallings et al., 2001). It was observed that there 

was no safety inspection by the schools administration or district authority regarding the 

safe use of chemicals. In other study of Nebraska teachers surveyed 48% indicated that 

safety inspections were not conducted (Gerlovich et al., 2001). 

 

 Most of the teachers in the schools were not given safety training and poor 

practices were observed in the workplaces. Gerlovich et al. (2001) observed that injury 
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related accidents in the science class room are caused by burns when students pick up hot 

objects and when students cut themselves on broken glasses 

 

VI. Conclusions 
 Based on the findings following conclusions were drawn: 

 

 Weak practices were observed in almost all schools because of lack of awareness 

and proper education for the safe use of the chemicals and their proper disposal.  

 Poor practices were observed regarding the safe use and disposal because there 

had been never inventor process of such chemicals.  

 Teachers were not fully aware about the hazards of the chemicals and no 

protective clothing or MSDS were present at workplace to guide the students.  

 Poor practices about the segregation of the chemicals were observed and all 

chemicals were poured in the drainage to contaminate the water quality. 

 

VII. Recommendations 
 This study envisaged following recommendations; 

 

 The chemical management plan may be reviewed annually and updated to reflect 

the current practices, allow administration and teachers to track incoming 

chemicals. 

 Chemical coordinator /science teacher may be assigned responsibility of 

conducting and maintaining an inventory of all chemicals. 

 The science teacher may ensure that a copy of the Material Safety Data Sheet 

(MSDS) for each chemical is present at the site and available for review. 

 The school administration/science teachers may evaluate the storage, locations and 

storage systems (including flammables storage cabinets, shelving, and the method 

of chemical organization). 

 Teacher and student may be trained regarding the safe use and disposal of 

chemicals. 
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