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Abstract  
The paper examined the impact of Chemistry Education for Sustainable Security and 

Economic Development. The survey research design was adopted for the study. The 

population comprised all teachers and SS3 students of Chemistry Education in Secondary 

Schools in Akwa Ibom State, totaling 2381 (134 teachers and 2247 students). The cluster 

sampling technique was used in selecting 251 students, while all the teachers were involved in 

the study. The sample size stood at 385 respondents. Data collection was done with a 

researcher-developed instrument tagged “Chemistry Education and Sustainable Security and 

Economic Development Questionnaire” (CESSEDQ). The instrument, which had 12 items, 

was duly validated and tested for reliability using the Cronbach alpha formula, with a 

reliability estimate of .69. Data analysis was done using t-test. The result indicated no 

significant difference in the mean responses of the respondents regarding the adequacy of 

facilities for teaching chemistry education in schools. On the basis of this, it was concluded 

that Chemistry Education at the secondary school and university level needs re-engineering to 

make it functional and relevant to the needs of the learners. It was recommended among other 

things, that adequate facilities should be provided for the teaching of chemistry education. 

 

Introduction 

    Chemistry Education is considered as a key agent of development, either as a way of 

developing human capacity, increasing the skilled workforce for modernization, or as a 

matter of personal freedom, developing capability and empowerment. Chemistry education is 

the study of the teaching and learning of chemistry in all schools, colleges and universities. 

Chemistry education also includes the understanding of how students learn chemistry, how 

best to teach chemistry, and how to improve learning outcomes by changing teaching 

methods and appropriate training of chemistry instructors (Taber, 2012). Moreover, 

Chemistry Education has been identified to be one of the major bedrock for the 

transformation of a nation’s economy. It is needed for the production of the needed 

technologists, technicians, engineers, medical practitioners who are required to turn the 

nation’s economy around and usher in the desired technological advancement which is very 

much required for sustainable development. Chemistry has been defined as a branch of pure 

and basic science which deals with the study of nature, composition, properties (physical and 

chemical) and uses of matter, and the changes matter would undergo under different 

conditions (Adeyemo, 2010). Chemistry in its entirety has a central role to play in promoting 

sustainable development through basic research skills, chemical innovations and technology.  

Researchers reported negative attitude of students generally to science subjects such 

as Chemistry, they opined that the lack of interest in Chemistry subject is majorly as a result 

of the content of the syllabus (Yusuf & Ali, 2012) Also, secondary school students perceived 

Chemistry syllabus as being too wide and involving too many calculations and Chemistry as 

being too abstract . Moreover, over the years the pass rates in Chemistry for most part have 

deteriorated. This poor performance could be as a result of lack of interest in the content and 

ineffective teaching methods used by the teachers.  
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The objectives stated in the secondary school chemistry curriculum, did not make 

provision for relating chemistry to; nature and society, wealth creation, health and daily 

living and so on. Post-secondary chemistry students are not trained to engage in small scale 

analysis and production of household chemical products useful and relevant to the society. In 

Nigeria we import materials like paper, tissue, liquid soap, air freshener and so on? Most of 

the ones produced are by local entrepreneurs who have no chemistry foundation, hence could 

not meet up to required standards and are exposed to hazards they are not informed about. 

There is need to review the objectives of the present chemistry curriculum in Nigeria to 

enable students relate chemistry to nature and society, to equip students with adequate 

practical skills for functional chemistry that would make them work effectively as industrial 

technicians or chemical artisans for those who may not be opportune to proceed to tertiary 

education. 

Pinto (2003) commented on the benefits of science learning using activities that 

learners get involved with in their day to day life as a stimulator of students’ motivation. A 

study done by Aina and Adedo (2013) showed that the causes of low enrolment in science 

included: Lack of trained science personnel in post primary schools. Schools also lacked 

instructional resources for teaching as well as textbooks written in a language that is not 

easily comprehended by students. The researcher also observed that Chemistry is difficult to 

assimilate and that solving of problems that require calculation was also an issue.  

Teaching that will motivate students and build in them interest to learn should be one that 

makes sense to them. It should be delivered with instructional materials that explain the 

concepts to students in a simple and step by step presentation. When students cannot link 

what they are being taught with practical experiences, it brings about low interest in that 

subject which is manifested in their poor academic performance. 

 

Statement of the Problem 

According to Edomwonyi-Out & Avaa (2011), there is a significant positive 

relationship between interest and effort, if the students have interest in the subject, they 

would make effort to perform well in the subject. There is therefore a need to re-awaken the 

interest of secondary school students in chemistry to secure a solid foundation for vocations 

like health fields, pharmaceuticals, petroleum and petrochemical industries, agriculture, food 

and chemical engineering and so on. Restructuring chemistry education towards a sustainable 

development in Nigeria requires a shift in not only the theoretical content but also the 

contextual approaches in teaching chemistry practical skills. 

According to Matazu (2010), Nigeria is rich in human and natural resources, there are 

so many unemployed youths because the educational system does not equip them for self-

reliance. Teaching of chemistry should be practically oriented to develop skills needed for 

entrepreneurial development and at the same time for movement to higher education. Thus, 

this paper examines the impact and ways to revitalize Chemistry Education for Sustainable 

Security and Economic Development. 
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LITERATURE REVIEW 

Economic Benefits of Chemistry Education  

Chemistry is an important science subject taught across secondary to tertiary levels of 

education. It is a core science subject that permeates other science disciplines thereby 

equipping individual students with scientific knowledge, skills, attitudes and aptitudes for 

self-reliance. This is demonstrated by the various applications of chemistry in the areas of 

pharmaceutical, transportation, space science, engineering, industry and the military, in 

agriculture in terms of fertilizers, herbicides, drugs, laboratory chemicals, fungicides 

agricultural equipments among others. 

According to Abubakar and Ashiru (2010), chemistry has utility values in all spheres 

of life. Earlier, Adesoji and Olatunbosum (2008) had advanced that chemistry has the 

potential of exerting a dominant influence on the life of an individual as well as on the 

developmental efforts of a nation. Currently, science and technology, which hinges strongly 

on chemistry, is the key driver of developments in the modern society. Every chemistry 

concept in the syllabus exposed to students provide an excellent opportunity for advancing 

scientific and chemical knowledge, attitudes, aptitude and problem solving skills towards 

attaining scientific, technological and economic security. Chemistry education is the vehicle 

through which chemical knowledge and skills reach the people who are in need of capacities 

and potentials for development.  

Chemistry education in the view of Emmanuel (2013) helps to address the social 

objectives of substance development as education is the primary means for empowerment, 

participation, cultural preservation, social mobility and equity. The production, processing, 

and use of chemicals in modern society in providing solutions to our immediate societal 

needs such as food security can be achieved through effective knowledge and application of 

chemistry education. 

 

Application of Chemistry  

Applications of chemical science have contributed significantly to the advancement of 

human civilization.  They synthesized crop-enhancing agricultural chemicals to ensure a 

constant and viable food supply. They played a significant role in the eradication of deadly 

diseases by developing life-saving pharmaceuticals and chemical pesticides. Indeed, the 

applications of chemistry to solving everyday life problems are demonstrated through 

inculcation of skills, knowledge, attitude and values for adoption of new technologies. Skills 

such as problem solving, innovative ability, manipulation, measuring, experimenting, 

reasoning, adopting of existing technology, communication, analysis and appropriate 

management skills are very necessary for increased food production. Also, mental ability like 

creativity, understanding, application, resourcefulness, improvisation and initiative developed 

will serve as foundation towards applying the scientific knowledge to attaining food security 

through increase agricultural productivity. Furthermore, positive attitude like consciousness, 

appreciation, and self-confidence as well as responsible values of honesty, hard work, 

interest, team-spirit, patience and commitment among others would significantly play a key 

role in promoting sensitivity to practical application of chemistry education to solving 

societal problems like food production. Hence, the capacity to produce or preserve food is 

directly linked to the level of scientific knowledge and technological development. 
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In the present dwindling economy, addressing hunger through Chemistry education is 

inextricably linked to knowledge acquisition, understanding and manipulating crop-

enhancing agricultural chemicals to ensure viable agricultural products. Chemistry 

applications as posited by Fanzo ,Remans and Sanchez, (2011) play a critical role in 

enhancing agricultural production through soil and crop management, enhanced 

understanding of soil processes, plant nutrition, fertilizer production and application, 

development of improved crop varieties and methods of controlling pests and diseases. The 

onus, therefore, lies in the identification and support of processes and linkages that promote 

attitude change for increased agricultural production. 

 

Attitude of People towards Life Application of Chemistry  

In general, almost all the issues that were discussed in the introductory section 

regarding attitudes towards science and learning science are relevant to the discussion related 

to learning high-school (and university) chemistry. However, we will highlight those 

variables and parameters that are unique and specific to the content and pedagogical 

approaches used in chemistry. We assume that the uniqueness of the subject is related to 

certain content, for example, technological applications, industry, environmental issues, 

health and nutritional issues, and other daily life applications. In addition, research has 

revealed that in some cases students exhibited different attitudes toward school, in particular, 

biology, chemistry, and physics (Osborne & Collins, 2000; Barnes et al., 2005). 

Cheung (2009) conducted a thorough and comprehensive review of the literature and 

found that over the years; only nine studies examined secondary school students' attitudes 

towards chemistry taught in secondary schools. He wrote that although these studies were 

informative, they produced mixed and inconsistent results. For example, Hofstein et al. 

(2009) conducted one of the studies among 11 and 12th grade students in Nigeria. 

Interestingly, they found that there was a significant decline in students' attitudes towards 

learning chemistry when they progressed from grade 11 to grade 12. On the other hand, in the 

USA, Menis (2010) found the opposite, namely, that 12th grade students exhibited a more 

positive attitude than 11th grade students. One should note, however, that Hofstein et al. 

(2009) and Menis (2010) used different attitudinal measures. Cheung (2009) suggested that 

one possible explanation for the inconclusive results could be that gender (and its interaction 

with grade) was not assessed or considered in these studies. In addition, there are 

instructional techniques that are more effective in chemistry, for example, certain laboratory 

activities and approaches. 

 

Purpose of the Study 

 The study ought to: 

1. Determine the extent to which students’ knowledge of economic life application of 

chemistry influence their attitude to the study of chemistry. 

2. Determine the extent to which students’ knowledge of employment opportunities 

offer in chemistry influence student interest in chemistry education. 
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Research Hypotheses 

The null hypotheses below were formulated to direct the study. 

1. There is no significant difference in the mean responses of students’ knowledge of 

economic life application of chemistry influence their attitude to the study of 

chemistry. 

2. There is no significant difference in the mean responses of students’ knowledge of 

employment opportunities offer in chemistry influence student interest in chemistry 

education. 

 

Methodology 

The survey research design was adopted for the study. The population consisted of all 

teachers and SS3 students of Chemistry education in Secondary Schools in Akwa Ibom State, 

totaling 2381 (134 teachers and 2247 students). The cluster sampling technique was used in 

selecting 251 students, while all the teachers were involved in the study.  The total sample 

size stood at 385 respondents. Data collection was done with a researcher-developed 

instrument tagged “Chemistry Education and Sustainable Security and Economic 

Development Questionnaire” (CESSEDQ). The instrument, which had 12 items, was duly 

validated and tested for reliability using the Cronbach alpha formula.   

 

Table 1: Cronbach’s alpha 21 reliability table 

Instrument  K Si
2 S1

2 r – coe 

CESSEDQ 12 0.21 0.65 0.69 

With a reliability coefficient of 0.69 the instrument was considered significant, hence 

appropriate for the study. 

 

Data Analysis and Results 

The data collected were analyzed using Independent t-test analysis.   

Hypothesis 1 

1. There is no significant difference in the mean responses of students’ knowledge of 

economic life application of chemistry influence their attitude to the study of 

chemistry. 

Table 2:  Weighted means and t-test of the responses of students’ knowledge of 

economic life application of chemistry influence their attitude to the study of chemistry. 

S/N Instructional facilities for business 

education  

Means score t-cal 

value 

Remarks 

Teachers  Students 

1. The school has Chemistry Education 

teachers. 

2.5 2.7 0.97 NS 

2. Teaching aids are often used in teaching 

Chemistry Education. 

2.1 1.9 1.21 NS 

3. Chemistry Education students are often 

taken to the lab for practical.  

1.1 1.1 1.01 NS 

4. Successful Scientists are usually invited 

to talk to the students. 

1.1 1.1 1.04 NS 

5. Different aspects of Chemistry 2.4 2.1 1.06 NS 
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Education are taught in the school. 

6. There are good books on Chemistry 

Education in the library. 

2.3 2.4 1.11 NS 

N1 = 134; N2 = 251; df = 383; t-cri =1.96; Average t-cal = 1.06;  

S = Significant; NS = Not Significant 

Table 2 indicates no significant difference in the mean responses of students’ 

knowledge of economic life application of chemistry influence their attitude to the study of 

chemistry, with t-values less than the critical t-values of 1.96. The null hypothesis was 

therefore retained. Looking at the values of the mean scores, it is observed that all are below 

the cut-off point of 2.5, implying poor state of all the identified items. 

 

Hypothesis 2 

There is no significant difference in the mean responses of students’ knowledge of 

employment opportunities offer in chemistry influence student interest in chemistry 

education. 

Table 3: Weighted means and t-test of the responses of students’ knowledge of 

employment opportunities offer in chemistry influence student interest in chemistry education 

S/

N 

Relevance of Business Education  Means score t-cal 

value 

Remarks 

Teachers  Students 

1. The students are sufficiently exposed to 

the rudiments of chemistry Education. 

2.7 2.6 1.22 NS 

2. The students are exposed to the practical 

aspects of Chemistry Education. 

1.4 1.2 1.11 NS 

3. They are usually taken on field trips for 

practical experience. 

1.01 1.01 1.02 NS 

4. They are provided with the 

opportunities to interact with scientists. 

 

2.2 

 

2.1 

 

1.26 

 

NS 

5. They are encouraged to create new 

things on graduation. 

2.2 2.1 1.26 NS 

6. They are encouraged to have 

educational mentors. 

1.8 1.6 1.14 NS 

N1 = 134; N2 = 251; df = 383; t-cri =1.96; Average t-cal = 1.13  

S = Significant; NS = Not Significant 

Table 3 shows no significant difference in the mean responses of students’ knowledge 

of employment opportunities offer in chemistry influence student interest in chemistry 

education, with t-values less than the critical t-values of 1.96. The null hypothesis was 

therefore retained. By implication, Chemistry Education is not properly taught to secondary 

school students in Akwa Ibom State. 

 

Discussion of Findings 

Data analyzed in hypothesis 1 revealed no significant difference in the mean 

responses of students’ knowledge of economic life application of chemistry influence their 

attitude to the study of chemistry. The mean scores of the two groups of respondents were 

very low, below the cut-off point of 2.50, signifying poor state of facilities for the teaching of 
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Chemistry Education in the schools. The finding is supported by that of Hofstein, et. al. 

(2009). He conducted one of the studies among 11 and 12th grade students in Nigeria. 

Interestingly, they found that there was a significant decline in students' attitudes towards 

learning chemistry when they progressed from grade 11 to grade 12. Although the students 

are eager to learn about chemistry, their keenness is not always matched by the quality of 

teaching they receive, which too often is ‘thorough but uninspiring’ and fails to bring a real 

sense of excitement to learning. Science related courses cannot be successfully taught without 

instructional facilities. These facilities give meaning to the lessons and excitement to the 

students. Emeka (2010) in his study attributed the low interest of students in chemistry 

education to the insufficient number of chemistry teachers employed into the secondary 

school system. Sufficient number of chemistry teachers will boost the intellect of the students 

and ofcourse there will be much impact created in the students by the teachers because they 

will be always available to guide the students in whatever aspect of chemistry they want to 

learn. In his study, most secondary schools with one or two chemistry teachers had very low 

number of chemistry students. In a bid to correct this, he recommended a minimum of ten 

chemistry teachers to be employed in a school. 

Finding in hypothesis two indicated no significant difference in the mean responses of 

students’ knowledge of employment opportunities offer in chemistry influence student 

interest in chemistry education. The mean responses of the two groups were equally low, 

indicating poor preparation of the students for gainful self-employment on graduation. The 

finding is in line with Edomwonyi-Out & Avaas (2011). There is a significant positive 

relationship between interest and effort, if the students have interest in the subject, they 

would make effort to perform well in the subject. There is therefore a need to re-awaken the 

interest of secondary school students in chemistry to secure a solid foundation for vocations 

like health fields, pharmaceuticals, petroleum and petrochemical industries, agriculture, food 

and chemical engineering and so on. Imaobong (2008) shares this same school of thought 

when she conducted a research on eighty senior secondary three (SS 3) chemistry students 

from ten secondary schools in Akwa Ibom State.  She observed that among the ten schools, 

those with better chemistry laboratories had high number of chemistry students as compared 

with those without standard laboratories. This means availability of instructional equipments 

and facilities in chemistry increases students’ interest towards learning the subject. If a 

student is aware of the knowledge of employment opportunities of chemistry, ofcourse this 

knowledge would influence their attitude to the study of chemistry positively. Restructuring 

chemistry education towards a sustainable development in Nigeria requires a shift in not only 

the theoretical content but also the contextual approaches in teaching chemistry practical 

skills. 

 

Conclusion  

Based on the results of the findings, it was concluded that: 

 Facilities for the teaching of science-related subjects are inadequate in secondary 

schools in the country. 

 Lessons in science-related subjects are poorly delivered. This makes the students il 

equipped for gainful self-employment on graduation. 
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Recommendations 

On the basis of the findings, the following recommendations have been made. 

1. More teachers should be employed to teach science-related subjects in secondary 

schools in the state. 

2. In-service courses and workshop should be approved by relevant authorities for 

Chemistry Education teachers to keep them abreast with the current trends in the field. 

3. Facilities for the teaching of science related subjects should be provided in adequate 

quantity and quality to facilitate the teaching of the subject. 

4. Provisions should be made for students of Chemistry Education to be taken on 

excursion/field trips to practicalise their knowledge of the subject. 

5. To provide Chemistry education that focuses on general chemical skills for societal 

participation.  

6. To impact the knowledge of chemistry that deals with nature, environment and 

society at the local, regional and global level.  

7. To enlighten students on the impact of all chemical compounds and processes on 

human health and the economy of the Nation.  
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