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ABSTRACT 

Chemicals are useful and beneficial but can also be harmful to humans and the environment 

when used inappropriately. The introduction of chemical safety and security in the curriculum of 

tertiary institutions in Nigeria can minimize the risks from chemicals. This paper presents an 

abridged version of the results of a survey carried out on chemical security and safety in the 

laboratories of some higher institutions in Nigeria. The survey aimed to gather information and 

identify gaps that existed on chemical safety and chemical security concepts in the Nigerian 

University curriculum. This is with a view to design short courses that can be incorporated in the 

chemistry curriculum of Nigerian Universities.  Structured questionnaires designed by Sandia 

National laboratories USA were administered to different strata of lecturers and senior technologists 

in several Nigerian tertiary institutions (mostly universities). About 374 respondents from 49 

Nigerian tertiary institutions participated in the survey. The survey showed all respondents were 

involved in the teaching of chemistry courses in the schools, with majority of respondents in the 

lecturer and senior lecturer positions (59.19%) indicating they were within the most active cadre of 

their profession in teaching and research. 53% of the respondents stated that chemical safety was 

taught in their universities while 31.5 % said chemical security was only mentioned. From those that 

said chemical safety was taught, more than three quarters felt very little was taught. Two thirds of 

those that felt chemical security was mentioned also said very little of the subject was mentioned in 

the curriculum. Some respondents said chemical safety was not taught because it was not of high 

priority compared to other subjects (48.59%), others said lack of subject matter 

knowledge/expertise/awareness (43.66 %), lack of teachers to teach the subject (8.80 %) and lack of 

time for the subject (8.10 %). The survey showed the reasons for chemical security not being taught 

was similar to that of chemical safety. Our findings showed that a high percentage of academics (84. 

22 %) wanted the concepts of chemical security and safety to be incorporated into the university 

curriculum and taught in schools by people with a good understanding of the subject matter. Based 

on the results of the survey, there is a gap in the teaching of chemical safety/security and responsible 

chemistry in Nigeria. The gap is particularly noticeable in the area of chemical security. Our results 

showed a need to develop curriculum on chemical safety and security for Nigerian universities and 

to train some academics who will then train others. [African Journal of Chemical Education—AJCE 

16(1), January 2026] 
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INTRODUCTION 

The use of chemicals has increased due to advances in knowledge and the increased rate of 

industrialization. Chemicals have become a major part of our everyday life at home, work, and play. 

Most of the chemicals produced are beneficial, but some may be harmful to humans and the 

environment. Chemicals can be corrosive, toxic, flammable, explosive, reactive to the skin, or 

hazardous.  Chemicals can be misused, either accidentally or intentionally, as weapons or in the 

production of illicit drugs, therefore posing a threat.  

Several cases of chemical accidents (chemical safety) and misuse (chemical security) have 

been reported in Nigeria.  In 2013, there was a report of 25 students of a school in Lagos who fell 

into a coma after inhaling a chemical waste substance (photographic waste) discharged into a 

drainage near their school [1]. In 2015, another case of an explosion in Jos was reported, where eight 

people were killed, and over a hundred others were injured. The accident was caused by improper 

storage of chlorine cylinders at the treatment plant of the Plateau water board [2]. Other incidents 

include concentrated acids being deliberately poured on people. In 2017, a report was made of a 

secondary school student who replaced the water in his colleague’s bottle with acid. The boy stole 

acid from the school laboratory. Fortunately, some classmates caught him in the act and reported the 

case to the teacher, who investigated and averted what could have been a very tragic accident [3]. 

The introduction of chemical safety and security in the curriculum of the tertiary institutions 

in Nigeria can minimize risks from chemicals [4]. Chemical safety are measures that are put in place 

to prevent the accidental release of chemicals and mitigate the impact, if any, while chemical security 

are measures that are put in place to prevent the intentional release of chemicals and mitigate the 

impact, if any. Therefore, Chemical Safety and Security is the management of chemicals in every 

aspect of its lifecycle, that is, from cradle to grave [5].  
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Currently, there are no study accessing the status of chemical security and safety in the 

laboratories of Universities in Nigeria. The aim was to gather information and identify gaps that 

existed on Chemical Safety and Security concepts in the Nigerian University curriculum for 

chemistry.  

 

METHODOLOGY 

Structured questionnaires designed by Sandia National laboratories were administered in 

from January to November, 2017 to different categories of lecturers and senior technologists in 

chemistry departments of several Nigerian Universities.  Federal Universities in the country with 

chemistry departments of more than 15 years old were selected since such departments tend to 

have more experienced staff and gave a good spread for the survey. To have more respondents, 

some privately- owned and state-owned universities were included. The questionnaire had both 

open and closed-ended questions and was administered both online (sent via email and social 

media) and as hard copies. 

About 366 respondents from 49 Nigerian tertiary institutions from different parts of the 

country (Abia, Anambra, Akwa Ibom Bayelsa Delta, Edo, Cross River, Ebonyi, Imo, Lagos, Oyo, 

Ekiti, Ogun, Bauchi, Benue, Niger, Nasarawa, Kogi, Kwara, Kaduna, Kano, Abuja, Katsina, 

Jigawa, Gombe, Osun, Ondo, Rivers) participated in the survey (Fig 1). Visits were paid by the 

authors and research team to all the universities and interviews were given to participants in the 

survey. 

The analysis of the data is descriptive, using percentages and graphs to give a picture of the 

results. 
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Figure 1: Map showing the location of the institutions sampled. (Sourced from Google map) 

 
RESULTS AND DISCUSSION 

At many of the institutions, the concept of responsible chemistry was received with 

excitement and enthusiasm. Some of the staff willingly completed hard copies of the survey, others 

declined participation, basing their reason on lack of time, even when persuaded.  

In all, the survey results of 49 tertiary institutions, covering 374 respondents, were received. 

366 respondents stated their institutions, while the remaining did not. The institutions showing the 

number of respondents is listed in Table 1, and the geographical spread is illustrated in Figure 1. 

Table 1: Academic institutions of the respondents. 
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Serial number Institution’s name Number of respondents 

1 Ahmadu Bello University, Zaria 17 

2.  Abia State University 12 

3. Abubakar Tafawa Balewa University Bauchi 10 

4. Al-Hikman University 1 

5. Ashgrove University 2 

6. Benue State University 7 

7. Bayero University Kano 11 

8. Federal University, Dustin-Ma 9 

9. Caleb University, Imota 1 

10. Covenant University, Ota 5 

11. Delta State University, Abraka 1 

12. Federal University, Lafia 8 

13. Federal University, Lokoja 8 

14. Federal University of Petroleum Resources, Effurun 4 

15. Federal University of Technology, Minna 18 

16. Federal University of Agriculture, Abeokuta 10 

17. Federal University of Technology, Akure 11 

18. Federal University, Otuoke 4 

19. Federal University Dutse, Jigawa 4 

20. Gombe State University 12 

21. GOLPAS 1 

22. Federal University Kashere 8 

23. Kogi State University 1 

24. Kaduna State University 7 

25. Kano University of Science and Technology Wudil 8 

26. Kwara State University 1 

27. Ladoke Akintola University of Technology 2 

28. Federal University of Agriculture Makurdi 11 

29. Michael Okpara University of Agriculture Umudike 14 

30. Maitama Sule University Kano (North West University 4 

31. ObafemiAwolowo University, Ile-Ife 12 

32. Police Academy Wudil 1 

33. Rivers State University of Science and Technology 6 

34. Sule Lamido University 1 

35. University of Lagos, Lagos 32 

36. University of Abuja 10 

37. University of Ilorin 8 

38. University of Ibadan 4 

39. University of Port-Harcourt 3 

40. University of Nigeria Nsukka 8 

41. University of Benin, Benin 2 

42. Nigeria Defence Academy, Kaduna 5 

43. Nnamdi Azikiwe University, Awka 11 

44. University of Uyo 10 

45. Federal University, Wukari  13 

46. University of Calabar 7 

47. BS University Makurdi 2 

48. Federal University of Technology Owerri 18 

49. Federal Polytechnic Offa 1 

Total 366 
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All the respondents were involved in teaching Chemistry. When asked about their current 

job positions, the majority of the respondents were in senior lecturer positions/ senior technologist 

positions (59.19 %). This percentage showed that many of the respondents were within the most 

active cadre of their profession in terms of teaching and research, and that their responses could be 

relied upon. The positions of other respondents were research assistants (12.70 %), postdoctoral 

fellows (0.54 %), professorial cadre (16. 48 %). Over 64 % of the 366 respondents had been teaching 

chemistry-related courses for more than 5 years, while 45% had been teaching for more than 10 

years. When asked if undergraduate students were taught chemical safety in their various institutions, 

about 46.63 % of the respondents gave a positive answer, 46.22 % said they were not taught, and 

8.25 % did not know if chemical safety was taught in their institutions (Figure 2). 

 

Figure 2: Distribution of the respondents’ teaching of chemical safety to undergraduate students 

 

Although 46.63% gave a positive response to the teaching of chemical safety in their 

institutions, it was gathered (during our visit to the institution) that very little of the curriculum was 

devoted to chemical safety, security, and responsible chemistry. Some of the respondents said the 

concepts were only mentioned during pre-laboratory talks by the practical demonstrator if he/she 

felt it was necessary. They, however, said other courses addressed chemical safety, such as 

laboratory organization and management. 
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The responses to the question on the number of chemistry courses (in the chemistry 

curriculum) devoted to Chemical Safety are shown in Figure 3. Most of the respondents (73.35 %) 

said little of the curriculum was devoted to teaching of chemical safety. Respondents from the North-

Eastern part of the country expressed their joy at the efforts being made to draft these concepts into 

the curriculum, particularly at a time when the security of the region was of national and international 

concerns.  

 

Figure 3: Distribution of the magnitude of the chemistry courses devoted to Chemical Safety. 

 

Only 246 respondents listed the courses on chemical security being taught; all (100.00 %) 

agreed that at least one course addressed the issue of chemical security. 152 respondents representing 

61.79% listed two courses, 41.06 % listed 3 courses, 30.08 % listed 4, and 15.04 % listed 5.  The 

courses listed included Quality Control and Industrial Safety, Laboratory Practicals, Laboratory 

Safety and Hazards, Chemical Hazards, Chemical Waste Management, Good Laboratory Practices 

and Environmental Chemistry.  Similarly, the pattern of response to the question on chemical safety 

topics existing within other courses currently taught showed all the respondents gave at least one 

topic, 48.80 % provided two topics, 17.60 % provided three topics, and 7.20 % provided four topics, 
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while only 4.00 % provided five topics. The topics mentioned were similar to the courses given for 

chemical security. 

About 75.94 % (284) of the respondents gave reasons why Chemical Safety was not taught 

in the Nigerian University Chemistry curriculum. 48.59 % of the academics opined that the subject 

was not of high priority compared to other subjects. Another 43.66 % believed there was a lack of 

subject matter knowledge/expertise/awareness about Chemical Safety. 8.80 % felt that there were 

not enough teachers to teach Chemical Safety, and 8.10 % felt there was not enough time to teach 

the subject (Figure 4). This result showed the lack of awareness of Chemical Safety and security by 

the academic teachers. To corroborate this result, one of the respondents (in a chat with a researcher) 

recalled the incidence that led to the paralysis of a staff member. The staff was working in the 

laboratory, but unknown to him, the fume-cupboard was malfunctioning, and he inhaled a lot of 

toxic fumes that resulted in his paralysis. The respondent decried the lack of emphasis on the 

concepts of chemical safety, security and responsible chemistry while lamenting that even the 

academic staff were not well trained on these concepts, only few people could handle topics in this 

field. The respondent stated his willingness to be a part of curriculum development. 
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Figure 4: Respondents' reasons to why Chemical Safety was not taught in chemical curriculum. 

 

31.45 % of the respondents stated that undergraduate students were taught Chemical Security 

in their institutions (Figure 5), while 58.16 % stated that undergraduate students were not taught 

Chemical Security. 10.98% were not sure whether their institutions taught the subject. This again 

showed the lack of knowledge of chemical security by academic staff. 

 

Figure 5: Response to whether students were taught Chemical Security 
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When asked about the percentage of chemistry courses devoted to Chemical Security, the 

response was similar to the Question on the percentage of courses devoted to chemical safety. Most 

respondents (66.46 %) said that very little of the curriculum was devoted to Chemical Security. 

These results confirmed that Chemical safety and security were not well taught or taught at all in 

most of the Nigerian Universities.  

 

Figure 6: Percentage of the chemistry courses devoted to Chemical Security according to 

Respondents. 

 

Only 65.49 % of the participants responded to the question that asked them to list specific 

courses that addressed chemical security, while 52.03 %, 34.46 %, 21.62 %, and 9.46 % of the 

respondents to this question (of the 65.49 % of participants in the survey) listed at least one, two, 

three, and four courses, respectively. Some of the graduate assistants interviewed orally did not know 

about chemical security. Among the courses said to be taught were Laboratory Practicals, Laboratory 

Safety and Hazards, Chemical Waste Management, Pesticide Residue Analysis, and Environmental 

Chemistry. Although the concept of chemical security and safety was taught informally within some 
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other courses in the Universities, the courses listed by participants were more about chemical safety 

than chemical security. During the survey, a lecturer in one of the north-eastern universities 

mentioned that a student approached him to learn how to make bombs. The knowledge of chemical 

security in the Northern part of the country is very important as it is the hotspot for terrorist attacks. 

Locally made explosive devices are used in some of the attacks.  

The next question, which required listing Chemical Security topics that existed within 

other courses, was answered by only 22.46 % of the respondents. Low response to specific questions 

showed little is taught on chemical security. All the 22.46% respondents to this question gave at least 

one topic being taught on chemical security.  Of the 22.46 % respondents to this question, 39.29%, 

16.67 %, 11.90 %, and 8.33 % gave two, three, four, and five topics taught on chemical security. 

The topics provided included safety precautions in the laboratory, environmental toxicology, and 

chemical biology. However, these topics deal a bit with chemical safety and not security. 

The question, which sought to determine the reasons why Chemical Security was not taught 

in the chemistry curriculum in Nigerian Universities was answered by 73.80 % of the respondents. 

47.46 %, 56.88 %, 6.88 %, and 11.23 % of 73.80 % respondents to this question felt that the subject 

was not of high priority compared to other subjects, there was a lack of subject matter 

knowledge/expertise/awareness/teachers, there was not enough time, and the subject was not 

emphasized by the National Universities Commission, respectively.  

The question on whether undergraduate students were currently taught Responsible 

Chemistry was answered by 85.29% of the respondents. 42.32 %, 44.51%, and 13.17% of the 

85.29% respondents recognized that Responsible Chemistry was taught, not taught, and were not 

sure, respectively, if Responsible Chemistry was taught in their institution. The results showed a 

lack of knowledge of the subject matter by the respondents. 
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Another question asked about the number of chemistry courses devoted to teaching 

Responsible Chemistry and received input from 78.88% of the respondents. The response was 

similar to the number of courses on Chemical Safety and Security. Responsible chemistry was given 

very little attention in the chemistry curriculum. The next Question targeted the reasons why 

Responsible Chemistry was not taught, and the response was similar to the reasons for Chemical 

Safety and Chemical Security not being taught in schools. While 49.81% of these respondents felt 

that Responsible Chemistry was not of high priority compared to other subjects, 47.88 % believed 

there was a lack of subject matter knowledge/expertise/awareness, 10.81 % of the respondents 

believed there were not enough teachers to teach it, while 6.18 % felt that there was not enough time 

to teach the subject.  

A question sought to know whether academic programs used alternative concepts of 

safety/security, and 86.69 % of the respondents answered it.  38.66%, 38.66 % and 7.67 % of 86.69 

% of the respondents indicated that alternative concepts were not used, alternative concepts were 

used in the context of control of environmental contamination, and alternative concepts were used 

in the context of Green Chemistry, respectively, while 13.42 % of them did not know alternative 

concepts (Figure 7).  
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Figure 7: Distribution of respondents' use of alternative concepts of safety/security, 

 

There was a question on Research Ethics. It sought to know if Research Ethics was part of 

the chemistry curriculum; responses were received from 86.10 % of the respondents. While 45.03%, 

39.44 %, and 15.08 % of the 86.10 % respondents agreed, disagreed, and were not sure, respectively, 

research ethics was taught to chemistry undergraduates in Nigerian Universities. 

When asked about seminars or training on Chemical Safety, Chemical Security, and/or 

Responsible Chemistry, 31.29% of the respondents attended a workshop or seminar, while 67.79% 

had never attended any workshop or seminar on Chemical Safety, Chemical Security, and/or 

Responsible Chemistry. These results showed a lack of awareness and importance of the courses and 

may be a major reason why they are not taught in the institutions. Those who had attended workshops 

and seminars were asked to list the workshops attended on Chemical safety/security and responsible 

chemistry, unfortunately, most of the respondents didn’t mention any, 150 respondents mentioned 

workshops such as: radioisotope chemistry, equipment management, laboratory equipment 
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maintenance, a Chemical Society of Nigeria seminar, new trends in laboratory safety and human 

health, research ethics and proposal writing, chemical assessment and training, and contamination 

and hazardous chemical disposal. Many of the workshops mentioned had nothing to do with 

responsible chemistry; it can therefore be inferred from the topics listed that many of the respondents 

either had not attended any workshops related to responsible chemistry or they had very little 

understanding of chemical safety, security, or responsible chemistry. 

Of the few that had an understanding of chemical safety, security, and responsible chemistry, 

140 respondents (37.43 %) answered the question on whether what they learnt had been applied or 

incorporated into their teaching. The response showed that 75.71% of those who attended workshops 

and training incorporated what they learnt into their teaching, while 17.14% did not do so, and 8.05% 

did not know whether they used their learned skills in teaching.  

 

 

Figure 8: Incorporation of lessons from workshops, seminars or training on Chemical Safety, 

Chemical Security to teaching. 

 

85.29% of the respondents answered the question on whether case studies were shared with 

students. 80.56% and 17.87% of the 85. 29% of the respondents to this question shared and did not 
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share, respectively, with their students, and 1.57% were not sure. 84.22 % of the respondents 

answered a question on whether there was necessity for additional subject matter experts to teach 

part of the curriculum on Chemical Safety and Security as also responded to and most of all the 

participants in the survey, 67.31%, indicated there was a need for additional subject matter experts, 

23.08% felt there was no need and 9.62 % were not sure (Figure 9). This result shows that academics 

want concepts of Chemical security and safety to be taught in schools by people who have a good 

understanding of the subject matter. Suggested topics for the course in chemical safety and 

responsibility chemistry are safety, regulations, control of chemicals, hazardous substances, as well 

as green chemistry, accident documentation, investigation of accidents, laboratory safety, and 

regulations (Figure 10). 

 

 

Figure 10: Response to topics for training on chemical safety, security, and risk management 

 

A question on how a new safety/security curriculum could be structured for incorporation 

into the academic calendar showed that over 66.5 % wanted power-point slides with informational 
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instructional guides where instructors could pick and choose what to be incorporated into the existing 

science lectures, while 59.09 % felt that short, 1 – 2 hour modules on various safety, security, ethics 

related topics should be adopted or other approaches suggested as a full introductory course at the 

beginning of a student’s undergraduate program (Figure 11). 

 

 

 

Figure 11: Proposed structure for a new safety/security curriculum. 

 

The question on whether teaching of Chemical Safety and Security should be mandatory 

received responses from 86.63 % of the participants, and 98.46 % of the respondents to this question 

wanted a mandatory course on Chemical Safety and Security, while very few (1.54 %) either did not 

want it or were not sure what they wanted.  A question seeking to find out how frequently the course/ 

syllabus on Chemical Safety and Security should be revised showed 50.76 % of the participants 

preferred revising the syllabus every three to four years, as shown in Figure 12.  
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Figure 12: Suggested frequency of revision of the syllabus on Chemical Safety and Security. 

 

99.08% of the participants also wanted practical training to be given to the students in 

addition to the theoretical teaching on chemical safety and security. When asked if participants 

would like to be part of their university’s chemical security curriculum development process, 269 

respondents (81.76 %) of all respondents responded positively. This observation in the attitude of 

the academics showed excitement about the initiative (Figure 13). 
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Fig 13: Response on being part of the University's chemical security 

 

CONCLUSION 

The survey was conducted to respondents from different parts of the country. From the 

responses of the participants there is a gap in the teaching of chemical safety, chemical security and 

responsible chemistry. The gap is particularly noticeable in the area of chemical security. Many of 

the respondents felt too little of the curriculum was devoted to teaching chemical security, this was 

associated with lack of expertise on the subject matter. The survey showed that a curriculum on 

chemical safety and security for Nigerian universities needs to be developed. It also showed that 

there is a need to train some academics who will then train more trainers and students. Respondents 

also felt that the courses developed should be mandatory for students in the Nigerian Universities. 

The developed curriculum should be revised every three years. In conclusion many of the academics 

who participated were happy with the introduction of chemical safety, chemical security and 

responsible chemistry curriculum in Nigerian Universities, and they expressed desire to be part of 

it.  
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