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Abstract 

he role of Basic Science and Technology in 

Youths Empowerment and National 

Development is proved beyond doubt. Hence 

subject is taught on a priority basis in Primary, 

Secondary Schools and Tertiary institutions. The 

subject is tasked to provide basic training in scientific 

and technology skills require for human survival, 

sustainable development and societal 

transformation. 

Nevertheless, one doubts if 

the present model of 

development is sustainable 

since it is based mainly on 

learning basic concepts and 

principles for student’s 

certification. Integrating 

self-reliance skills into the 

Basic Science and 

Technology curriculum 

might offer a solution to 

menace of youths 

empowerment and 

national development 

facing Nigeria as a nation. 

Critical review and 

modifications of the 

curriculum, integrating 

scientific and technological 

self-reliance skills for the 

school going children to 

suit to the present 

requirements of the society 

might help achieve 
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sustainable development in Nigeria. It is envisaged 

that teaching of essential aspects of self-reliance skills 

to school going children would probably begin the era 

of sustainable development in Nigeria. This paper 

argues for the inclusion of self-reliance skills practices 

and technologies that requires scientific and 

technological attention for youth’s empowerment 

and National Development. Some possible learner’s 

challenges that would 

affect the learning of self-

reliance skills in Basic 

Science and Technology 

were enumerated. 

Implications of integrating 

self-reliance skills in BST 

were also discussed.

 

Introduction  

he number of young graduates produced from Nigerian schools annually is 

so enormous that absorbing them into the labor market is becoming quite 

difficult. The reason may be that there are no white color jobs. It could also 

be that most of the graduates are unproductive, i.e.  most of them don’t have an 

adequate self-reliance skills that can sustain them. There is no doubt, 

unemployment has assumed serious dimension in recent times in Nigeria (Fayemi, 

2007), and therefore needs urgent attention. One possible way of solving this 

challenge is through increasing the productive capacity of the youths, arousing 

their interest to appreciate the self reliance acquisition skills and by applying their 

acquired skills into practice and contributes their quarter into national 

development. Unfortunately, it has revealed that Nigeria contemporary graduates 

are apparently not well prepared to meet the challenges of participation in the 

private sector that is becoming the dominant sector to the Nigeria Economy 

(Fayemi, 2007). 

  It is expected that Basic Science and Technology (BST) an integral part of the 

ongoing Universal Basic Education (UBE) would help to improve the situation 

since science and technology are the vital instrument for the reduction and 

removal of illiteracy and poverty. In other words, Science and Technology is vital 

tool for societal growth, transformation and sustainable development. This will be 

achieved through exposing our youths or school-age children to the appropriate 

acquisition of self-reliance skills that can be embedded in the Basic Science and 

Technology curriculum. 

   However, several attempt have been made by the Nigeria Government on 

introducing Universal Basic Education without total success, thus the Federal 

Republic of Nigeria introduced UPE(the  6.3.3.4) system of education in 1976.This 

was again revised in 1999 with the present 2004 Policy which saw Nigeria with 
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UBE(9.3.4) system of Education. With this effort Nigeria did not relent its efforts. 

Rather each failure helped to strengthen more efforts of government towards 

providing relevant Basic Education for sustainable youth’s empowerment. This 

programme is tasked to provide free, universal Education for every school going-

age. This is seem to be necessary hence Wakili(2018) stated that education at all 

levels in Nigeria would save the country from slow economic development and 

other socio-economic ills that plaque an illiterate society. This underdevelopment 

has adversely affected Nigeria youths empowerment. In view of this, introducing 

self-reliance skills into Basic Science Education curriculum for classroom lesson 

delivery is an important aspect in teacher’s teaching lesson, in that it will help to 

integrate effectively skills that heighten students’ interest towards productivity. 

The 21st centaury student-centered approach to learning should incorporate novel 

ways of teaching and learning in the classrooms situations for acquisition of 

scientific and technological skills development using well-developed lessons 

contents that would develop students’ interest towards self-reliance skills and 

individual empowerment (, Nwokolo,2004). 

  In view of this, the researcher deemed it necessary that Basic Science and 

Technology teaching should involve creative ways of inculcating acquisition of 

appropriate self-reliance skills that will make students/youths more productive to 

themselves and to the society. This will not only help achieve the objective of BST 

but will also develop and reduce unemployment among the youths and 

contributes to the nation sustainable development.  

 

The position of the Basic Science and Technology Curriculum in Nigeria Science 

Education 

The Basic Science and Technology Curriculum(revised,2012) according to the 

NERDC,(2009) is the product of the restructuring and integration of four Primary 

and Junior Secondary School(JSS) science curricula namely Basic Science, Basic 

Technology, Physical and Health Education, and Computer Studies/Information 

Communication Technology(ICT).The integration of these science curricula 

became necessary for the following reasons: 

1. To reduce the number of subjects offered in Primary and Junior Secondary 

Schools 

2. Identified repetition and duplication of concepts as the major cause of 

curriculum loaded. 
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3. To encourage innovative teaching and learning approaches and techniques 

that promotes creativity and critical thinking in learners. 

4. To promote the holistic view of science at the Basic Education level for 

better understanding of contemporary and changing world. 

5. To infuse emergent issues that is of national and global concern such as 

gender sensitivity, globalization and entrepreneurship. 

The Basic Science and Technology curriculum at the upper Basic level (JSS 

level) has the following general objectives (FRN, 2014): 

- develop students interest in science and technology; 

- provide students with basic knowledge and skills in science and 

technology; 

- enable students apply the basic scientific and technological knowledge 

and skills to meet contemporary societal needs; 

- enable students take advantages of numerous career opportunities 

offered by the study of science and technology; and 

- prepare students for further studies in science and technology 

 

The objective of science education in general notwithstanding, Nwoji (1999) noted 

that Nigeria perform worst than none in science. Wakili (2018) said that the 

unsatisfactory performance of students in science generally is a reflection of how 

way they understand science concepts. The statement agrees with Wakili (2018) 

findings that teaching and learning has deteriorated to an extent that students of 

Basic Science and Technology has difficulties in applying the basic skills to solve 

daily problems. If appropriate measures are not taken, the students will not only 

lack the scientific attitude, they will also lack the basic scientific skills for 

empowerment and national development. 

 

Repositioning Basic science and technology Education for acquisition of self-

reliance Skills for sustainable youth empowerment and national development 

Zimmerman, Wong & Parker (2010) sees youth empowerment as the process 

where children and young people are encouraged to take charge of their lives. 

They do this by addressing their situation and then take action in order to improve 

their access to resources and transform their consciousness through their beliefs, 

values and attitude. The aim of youth empowerment as observes by many scholars 

is to improve quality of life of the citizens and national development. This means 

that, students learning in school should go beyond just theories but learning that 
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can give birth to concrete experience that would be used to solve every day 

problem. Nwokolo (2004) observes the six interdependent dimensions of the 

youth’s empowerment; psychological, community, organizational, economic, 

social and cultural empowerment. Psychological empowerment is aim to create 

self-confidence and give youth the skills to acquire knowledge; community 

empowerment focuses on enhancing the community through leadership 

development improving community; organizational empowerment aims to create 

a base of resources for a community, including voluntary organization, unions and 

associations that aim to protect, promote and advocate for powerless. The 

economic empowerment teaches the youth’s entrepreneur skills, how to take 

ownership of their assets and how to have income security. Social empowerment 

teaches youth about social inclusion and literacy as well as helping kids find the 

resources to be proactive in their communities; and cultural empowerment aims 

to recreate cultural practices and redefine cultural rules and norms for the youths. 

Through these dimensions of empowerment Basic science and technology can be 

a good advocate for school-going age children of Nigeria to be exposed in self 

reliance skills that would help them to be more productive to themselves and the 

nation at large. This is because the programme emphasizes among other things as 

observed by Okoro, & Ezeonwumeh (2019) “enable students apply the basic 

scientific and technological knowledge and skills to meet contemporary societal 

needs”. 

Basic Science and Technology is a derivative of 9.3.4 system of education launched 

in 1999 by the then former president of the Nigeria, H.E president Olusegun 

Obasonjo. At the moment it is the most veritable launching reform programme 

designed and taught only at the upper Basic level(JSS level) of the two-tier system 

of secondary education to propel Nigeria into a greater accelerated progress in 

the scientific and technological realms among other league of nations(Okoro, & 

Ezeonwumeh,2019)..However, the inclusion of the acquisition of self-reliance skills 

into Basic science and technology as plausible option for all school age-children in 

upper Basic level is not only compulsory but important for sustainable youths 

empowerment and national development. This singular act has a far reaching 

effect on the general economy of the nation. It is true because a nation in quest 

of development and progress must not cheat itself by deliberate neglect of any 

sector, for the fact that what affects a part does affect the whole.  

The key to any meaningful development can only be found in deliberate human 

development and such development must be sustained. Of course, any training in 
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human development should be geared towards capacity-building and sustainable 

development of an individual. It is for this reason, that the new Basic science and 

technology curriculum has to do with self-reliance skills acquisition and 

development; ability to apply scientific knowledge to everyday life on matter of 

personal, community, health and agriculture. 

 Self - reliance skills involve the ability to set up an enterprise, it is different from 

being employed (Ikwuanusi, 2011).According to Nwokolo (2004)this ability should 

be acquired and should differ in some respect from the abilities acquired to enable 

a person obtain paid employment. Etiubon and Udofia(2009) referred self-reliance 

skills as optional utilization of local resources with well coordination of sustainable 

development. A self-reliant person is interchangeably called the manager, 

innovator, organizer, and coordinator. Repositioning the Basic science and 

technology will go along way to expose the students to real world and practical 

activities. 

 

Self-reliance skills that can be integrated into Basic science and Technology 

curriculum 

Basic science and technology targeted at providing basic training to learners in 

scientific and technological skills acquire for human survival, sustainable 

development and societal transformation. In essence acquisition of basic self-

reliance skills integrated in the curriculum of basic science and technology could 

easily be adopted by the learners for self employment, instrumentation and 

maintenance (Osibanjo, 2004).Based on this assertion, the role of the teacher in 

teaching is to create varied opportunities for students to engage in activities that 

will enable them make new discoveries, solve interesting problems and develop 

skills that are sustainability driven. 

Sustainable Youths Empowerment Practices and Technologies that require Scientific 

and Technological attention for acquisition of Self-reliance skills are shown in the 

table below: (Adapted from Nnoyam & Ikokwa, 2012) 

S/No   Topic Self-reliance skills acquisition Materials Application 

 1. Element, 

compound and 

mixtures 

The preparation of Zobo drinks, 

apple drinks, pineapple drinks 

and orange juice 

Zobo flowers, 

apple extract, 

pineapple extract, 

oranges, 

carbonated 

water, sugar, 

vanilla flavor, and 

phosphoric acid 

Zobo flower extract or orange extract 

or apple extract or pineapple extract is 

mixed with carbonated water; add 

sugar and a little drop of vanilla flavor. 

The mixture can be kept in a deep 

freeze and sold as drinks or juice. 
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  2. Acid, Bases and 

Salts-PH and 

buffer solutions 

- Establishing 

fish culture and 

farming. 

- Production of 

soluble bases 

Plantain fibers, 

banana peels, 

water and filter 

paper 

Obtain the green peels from plantain or 

banana and keep them under the sun 

for some days to dry thoroughly. After 

this burn them to ashes, collect the 

ashes and add calculated amount of 

water, stir and filter. Test the filtrate 

for laboratory analysis. 

 3. Carbon and its 

compound 

Production of black shoe polish 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Baking of cake and bread. 

Carbon 

black/soot, 

paraffin wax, 

paraffin oil, 

foaming agent and 

perfume 

 

 

 

 

 

 

 

 

 

 

 

 

Barking powder, 

flour, sugar, 

water 

Sieved ground carbon black is added to 

paraffin oil. To the mixture, add a little 

quantity of perfume and forming agent. 

Mixture is then added to melted wax, if 

it is solid black shoe polish but if it is 

liquid black shoe do not add melted wax 

 

 

 

 

Carbon (IV) oxide makes cake or bread 

‘rise’ during baking. It is produced when 

baking soda (NaHCO), decomposers 

during the baking process. E.g. 

2NaHCO3(aq) 

NaCO3 + H2O(aq) + CO2(g).Baking 

involves the mixture of flower ,baking 

powder ,sugar and a little quantity of 

water ,kneading is involved to make the 

dough rise incase of pastries ,such as 

bread. 

 

 

 

 4. Food Industry:   

Science raw 

materials   

Production of eatable oils, 

Example: coconut and groundnut 

oils 

Fresh seeds of 

coconut and 

groundnut, water, 

clothe bag, grader 

Local extraction: The fresh seeds are 

weight and crushed using grinding 

machine or grader. The grinding seed 

are soaked in enough quantity of water 

depending on the quantity of seed used 

Allow to stand for 24 hours. The solid 

particles will settle at the bottom of the 

container. Water will solubilize the 

polar compounds of the seeds while oil 

will float on the water. The oil is 

collected by decantation and sieving 

separation techniques (the fiber is 

pressed in the cloth bag to remove the 

fiber or chaff. The resultant solution 

(milk) is boiled 4-6hours to evaporate 

the water, leaving the oil. Alternatively, 

the seed are first dried, and then 

crushed before soaking in water. 

Solvent extraction: For large 

quantities, solvent extraction is used to 
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extract the last drop of oil from the 

seed. 

 

5. Health Industry:  

Science raw 

materials 

Production of balm(Robb) Paraffin oil, pure 

petroleum jelly, 

crystals of 

menthol, paraffin 

wax, camphor, 

peppermint oil. 

Heat the pot, add paraffin oil and 

petroleum jelly then add wax and 

camphor. Allow the mixture to cool, add 

crystal of menthol and peppermint oil, 

put in a container to solidify. 

 

  

6. Sulphur: 

Allotropes, uses, 

oxides of 

sulphur, 

preparation, 

properties and 

uses 

Production of sulphur hair cream 

and oilmen for treatment of 

eczema 

Solid sulphur, 

paraffin wax, 

paraffin oil, 

petroleum jelly, 

glycerin, 

industrial 

camphor 

peppermint oil 

Heat pot; add paraffin oil and pure 

petroleum jelly. Add paraffin wax, 

crushed sulphur and camphor, Allow to 

cool, add crystals of menthol and 

peppermint t oil, put in a container. 

 

Another sustainable Youths Empowerment Practice and Technology that could be 

integrated into BST curriculum for acquisition of self-reliance skills is Plaster of 

Paris (POP). Ezugwu,Uneke and Akpan( 2015) described POP as white 

cementicious powder which set to a hard solid when mixed with water. Plaster of 

Paris (POP) ceiling bonds are commonly used in Nigeria today due to their good 

thermal insulation and aesthetic value. POP sheet are also used for making false 

ceiling for the purpose of decoration or for technical reasons. See the table below 

for the self-reliance skills that could be acquire through POP making: 

 

(Adapted from Ezugwu,Uneke and Akpan 2015) 

S/No    Topic Self-reliance skills Materials Application 

 1. Construction 

and 
decoration: 

Materials 
and 

processing  

Production of Plaster of 

Paris(POP):False ceiling 

White cement, sisal 

fiber(sponge),water, 
glass, steel, wood, 

polymers 

POP is Calcium Sulphate with 

half molecule of water for 
crystallization(CaSO4.H2H2O) 

and is obtained by calcinations 
of gypsum(CaSo4.2H2O) 

The first step to go about POP 
ceiling is to reinforce the 

ceiling boards with 1% fibers 
by weight of cement. The POP 

ceiling bonds will be cast first 
in moulds. The mould will 
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consist of a glass platform with 
rigid metal rods round its 

edges to define its boundary. 
The surface of the mould will 

adequately oiled before casting 
to ensure easy demoulding of 

the POP ceiling bond after 
setting. 

The require quantity of POP 

cement and water will 
thoroughly mixed in a rubber 

bowl ensuring that no lumps 
will formed and then poured 

into mould of size 400m × 
250mm ×12mm in two different 

layers, depending on the size 
that is require. 

The quantity of POP cement 
and water required will be 

divided into two halves and 

mixed in two operations. The 
first halves will be mixed and 

pour into the mold and the fiber 
evenly spread over the liquid 

mix. The second mix will then 
made and pour on the fiber to 

make-up the required level. A 
total of POP ceiling panels will 

be produced using sisal fiber 
as enforcement. 

After setting, the cast POP 
panels will be demoulded and 

cast stacked vertically in an 

open air for flexural strength 
and water absorption at 3days 

and 7days curing ages. 
 

 

Possible learner’s challenges that would affect the learning of self-reliance skills 

in Basic Science and Technology 

Basic Science and Technology was not misconceived as a low-level, non-

challenging education meant for drop-outs from school system and handicaps in 

society (Upel, 2010) as Olaitan(1996) noted in the case of vocational and technical 

education, that vocational and technical education was misconceived as low level, 

non-challenging education meant for drop-outs from the school system and the 
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handicaps in the society. So the possible challenges that would affect the learning 

of self-reliance skills in Basic Science and Technology are multi-dimensional 

ranging from availability of appropriate textbooks, and classroom resources, 

political and religious oppositions to cutting-edge Basic science and technology  

instruction, inadequate funding of science education, inadequate and quality 

teachers, students evaluation, learners based problem, lack of appropriate 

motivation among others. 

 

Implications of integrating self-reliance skills into Basic Science and Technology 

Curriculum 

If self-reliance skills are to play its full roles in empowerment of the youths in 

Nigeria, what are the implications for integrating it in the Basic science and 

Technology curriculum? It is the intention of this paper to reposition Basic Science 

and Technology in Nigeria for sustainable development on youth empowerment 

(human resource development) without which there will be no meaningful 

development. This can be done by: 

1. Discouraging given priority to grades and certificates which has become 

the order of the day to individual students without emphasized on skills 

acquisition that can help one to be useful to him and the society. 

2. Discouraging individual/family’s identity and interest and emphasized 

national interest as contained in the Federal Republic of Nigeria (2004) that 

the national education goals which are derived from philosophy as : (1) The 

inculcation of national consciousness and national unity (2) The inculcation 

of the right type of values and attitudes for survival of the individual and 

the Nigeria society. If this is achieved, Basic Science and technology in 

Nigeria will be for national development and no longer for individual or 

family pride.  

3. Basic science and technology is a subject where basic knowledge and skills 

in science and technology are acquire, therefore students should be given 

opportunity to acquire self-reliance skills that are sustainable for youth 

employment and national development. 

4. A science self-reliance institution should be established for retraining of 

science teachers in science related self-reliance skills to keep them abreast 

with new discoveries of self-reliance skills in science and technology. This 

will help to train the human resource needed sustainable for national 

development. 
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5. Students should be strongly encourage to study self-reliance skills 

embedded in Basic science and technology from primary school where 

science can be taught using an immediate environment and this will sustain 

there interest in acquisition of science related self-reliance skills. 

6. Governments, organization and individuals should provide Basic science 

and technology learning materials so that students will participate in the 

teaching and learning Basic science and technology self-reliance skills. 

7. Basic science and technology is an activity-based subject, therefore 

students should learned self-reliance skills through activity-based rather 

than theoretical. 

 

Conclusion  

In enhancing youth empowerment for sustainable development in Nigeria, Basic 

science and technology curricula should provide balance in the nature of the 

acquisition of self-reliance skills. This means that the epistemology of science and 

technology ought to be treated as being problematic. This implies that the new 

curriculum and teaching methods should adopt problem solving and decision 

making approaches and the self-reliance approaches that should be informed by 

critical reflection of theory and practice.  
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