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C. I. Okenyi 
Abstract  

It is discovered that what Nigeria needs today is a sound, qualitative or 
functional education to be able to attain self-reliance in student and national 
development. The current National commission for colleges of Education 
(NCCE) minimum standards for National Certificate in Education (NCE) in 
Biology is lacking in entrepreneurial skills that could be acquired by student 
to make them self-reliant. The focus of this paper therefore is on applicable 
topics that could be included in the NCCE minimum standards for biology 
education to enable the Biology students acquire skills for self employment 
and self reliance. These topics are beekeeping, aquaculture, horticulture and 
growing of medicinal plants for consumption purposes. The paper also 
discussed the concept and objectives of Biology Education. Finally, 
industrial training for Biology students and capacity building workshops on 
applicable skills for teachers were highly recommended to help the teachers 
acquire the practical skills for good life and self productivity.      

 
Due to the fact that no nation can grow or develop economically, socially and politically 

above the level of education of its citizens in general and Biology education in particular, it is 
therefore necessary for Nigeria to enhance Biology education for self reliance and national 
development. This is because sustainable national development and self reliance is a function of the 
quality of education acquired by the citizens of a nation (Ogunleye, 2001). However, to ascertain 
national development and self reliance, there is need for Nigeria to enhance Biology syllabus using 
applicable skills. Biology education students are simply trained to teach either in primary or senior 
secondary schools. The functional and entrepreneurial skills that will help them to be self-reliance are 
not taught; instead the emphasis is on acquiring the certificate. Ajayelemi (1998) described this as 
production of a generation of graduates who can read science but cannot do or think science. So there 
is an urgent need for curriculum reform that is geared towards skills acquisition in biology rather than 
laying emphasis on acquisition of certificate by students. Hence the National Commission for 
Colleges of Education (NCCE) minimum standards should be enriched with applicable skills so as to 
acquire practical skills in biology education and to enable students prepare for work place and self-
sustainability in the world economy. 

 
 Also the minimum standard for biology education (2012) curriculum is designed to produce 
knowledgeable, highly, motivated, professional and effective teachers of biology who will be able to 
develop in students an understanding of biological process and principles. Few topics in biology are 
entrepreneurial activities. Such topics are re-engineered for applicable skills in biology and 
cornerstones of the NCCE minimum standard. This paper concern itself with enhancing biology 
syllabus using applicable skills for self reliance and national development. Some sections in this paper 
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includes: the objectives of biology education in Nigeria, the concept of biology education and the 
topics that can re-engineer for applicable skills in biology. 
 
Concept of Biology Education   

Biology deals with the study of many varieties of lives. It is a natural science concerned with 
the study of living organisms including their structure, function, growth, distribution and taxonomy 
(Magna, 2002). 
 

Biology is the study of the structure, function, heredity and evolution of all living things: 
micro-organism fungi, plants and animals. 
 
 However, despite the broad scope of biology, there are certain general and unifying concepts 
within it that governs all the studies and researchers that consolidates it into a simple and coherent 
fields. In general, biology recognizes the cell as the basic unit of life, genes as the basic unit of 
heredity, evolution as the engine that propels the synthesis and creation of new species. It is also 
understood today that all organisms survived by consuming and transforming energy and by 
regulating their internal environment to maintain a stable and vital condition. Sub-disciplines of 
biology are defined by the scale at which organisms are studies, the kinds of organisms studied and 
the methods uses to study them. For example Biochemistry examines the rudimentary chemistry of 
life, molecular biology that studies the complex interactions among biological molecules:- Botany the 
studies of the biology of plants: cellular biology which examines the basic building – block of all life 
cells. Physiology which examines the physical and chemical functions of tissues, organ and organ 
systems of an organism. Evolutionary biology, examines the processes that produced the diversity of 
life: ecology examines how organisms interact in their environment:  zoology, the study of animals: 
pathology the study of diseases of plants and animals and methods of controlling them. Entomology, 
the study of insects:  algae logy which is the study of algae, parastology, the study of parasites and 
microbiology the study of  microorganisms. 
 
 Biology Education therefore is education in biology which generally aims at training 
individuals to understand himself or herself, the parts of his or her body and how the body parts 
function. Hence, the application of principles of education in teaching and learning of biology is 
known as biology education. It is the art of teaching and training in order to inculcate or transfer the 
knowledge of biology to students (Okenyi, 2012). For this can afford them the opportunity of 
contributing meaningfully to the development of the society in one way or the other. 
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Objectives of Biology Education 
The National Commission for Colleges of Education has stipulated the objectives for teaching 

Biology in Colleges of Education in Nigeria as follows; 
 To produce knowledgeable, highly motivated, professional and effective teachers of biology 

who will be able to develop in students an appreciating and understanding of biological 
process and principles. 

 To develop confidence in biology teachers and enhance their ability to adopt to the changing 
situation in science and the technologically oriented society. 

 To view biology as a process of inquiry into the living world. 
 To analyze the activities of living things in their environment. 
 To demonstrate practical skills in handling scientific apparatus. 
 To demonstrate excellence and professional competence in teaching secondary school 

biology. 
 To include positive scientific attitudes and value in the society and promote positive 

disposition towards biology, science and the scientific enterprise. 
 To apply concepts and methods acquired in new area of study and in everyday situation. 
 To make a successful career in biology teaching. 
 To successfully undertake a B.Ed /B.Sc. (Ed) degree programme. 
 

Importance of Biology Education  
1. It helps to promote the individuals’ understanding of the man’s relationship with environment 

as well as knowledge of the interrelationship existing between living and non-living things 
that abound in the environment. 

2. The skills include the ability to observe, communicate, identify problems, ask questions, 
formulate hypothesis, analyze data, make inferences and predictions. The carefulness, open-
mindedness and acceptances of warranted generalization. 

3. It helps to prepare the individual for vocational selection such as Pharmacy, Medicine, 
Teaching, Agriculture, etc. 

4. It helps to increase the individual’s interest and aesthetic appreciation of nature. 
5. It helps to stimulate the individual’s interest in biologically-based hobbies such as growing 

flowers, collecting insects, etc. thereby encouraging leisure activities for individual 
enjoyment. 

6. It helps to impart factual knowledge and stimulate scientific reflective thinking so as to 
produce a better informed individual. 

7. It helps to inculcate in the individual scientific skills and attitudes in his approach to personal 
and social problems. 

8. Study of importance of plants in botany makes us understand their role in human survival. 
They are the resources which provide many of the basic needs like food (for both humans and 
animals in the form of carbohydrates, proteins and fats), clothing (they are the largest supply 
of fiber as cotton required to make cloth), shelter (as they provide interior and exterior 
furniture), medicines (as they are greatest sources of medicine). 
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9. Study of animals is vital because it helps for better study on animals useful to humans like 
those which provide food (eggs, milk, honey & meat), which contribute for clothing (wool 
from sheep), which are dangerous when encountered for man etc. some of the animals are 
useful in making drugs and medicines useful to man. For example many of the anti-bodies are 
prepared by using animals as reservoirs. We can also understand the role of animals in 
maintenance and balance of our environment (Mazzarello,1999) . 

 
Topic that can Re-engineered for Applicable Skills in Biology 
 Adapting to changing situations means skills acquisition through capacity building. Building 
capacity means giving individuals training to enable them perform entrepreneurial tasks (Okeke and 
Egbunonu, 2008). A number of biology topics lend themselves to entrepreneurial activities. Such 
topics are topics that should be made the cornerstone of the N.C.C.E minimum standard. These topics 
include: 

1. Bee keeping or Apiculture; 
This is the act of preparing artificial hive to attract honey bee to colonies. Honey can then be 
extracted from the colonies for consumption and commercial purposes. 

2. Aquaculture: This includes fish farming, prawn farming, crab culture and so on. 
3. Floriculture: The growing of flowers for ornamental values. 
4. Horticulture: growing fruits and vegetables for domestic consumption and local markets. 
5. Poultry: It involves rearing of birds for consumption and commercial purposes. 
6. Snailery or snail farming: It is the act of farming snails for home consumption and commercial 

purposes. 
 
Beekeeping 
 This is a rewarding and applicable topic that could be included in the curriculum. There are so 
many reasons for keeping honey bees, it could be for selling in order to make money or for pollinating 
the plant in your own garden. Honey is good for many medicinal uses. 
According to Manly (2012) honey is good for the skin, hair, sore throat, wounds, stomach ulcers and 
burns. Honey is effective in the treatment of some pathological conditions of the respiratory organs; 
the heart and the nerves. Due to all these benefits of honey, it is necessary to introduce beekeeping as 
a topic in biology syllabus for colleges of education in Nigeria. For this and other applicable skills 
may be rewarding for self reliance and National development. 
 
Conclusion 
 To enhance biology syllabus, biology should be taught with applicable skills to help eradicate 
poverty, unemployment and for self-reliant. However, biology teachers should be sponsored to attend 
seminars, workshops and conferences as part of capacity building to improve their teaching of 
applicable skills. It is therefore, hoped that the recommendations that have been proffered, would help 
to improve the quality of training and product of biology students in Colleges of Education in Nigeria. 
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Recommendations 
1. Curriculum should be reviewed from time to time in order to add those topics that can help to 

acquire entrepreneurial skills for self-reliance and national development. 
2. Biology laboratory should be well equipped with tools that will enhance the teaching of 

practical skills in biology. 
3. Biology students should be made to do some industrial training in skills acquisition in areas 

like aquaculture, horticulture and beekeeping, for this will enable them to be self-reliant and 
self-employed. 
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