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Abstract  

The paper historically examined the process of development, growth 
and productivity of man from early man to the present day man and 
concluded that chemistry, products and processes of chemistry and 
other sciences were prominent. Man’s clothing, drinking water, drugs, 
agricultural tools and products, rubber, pots, petroleum among others 
found their explanations in chemistry activities. In line with the above, 
the paper reviewed the possibility of attainment of growth and 
productivity by individuals and Nigeria as a nation through skills 
acquired by education in chemistry. The typical local clay soil for use 
in different skills was highlighted historically. Likely challenges which 
ranged from human resources to material resources were highlighted. 
Ways of tackling the challenges were suggested for actualization of 
growth and productivity of both the individual and the nation. 

 
Introduction 

Education in Chemistry emphasizing skills acquisition is very essential 
for all Nigerian citizens in promoting skills acquisition for national growth and 
productivity. This is because it is impossible for one to carry out a day’s 
activities without coming in contact with the work of chemists. The products and 
processes of chemistry have dominated all aspects of social, cultural and 
economic life of the society (Okafor and Umoinyan 2008). 
 The shirt or stockings you wear may be made of nylon which comes 
from the chemists test tube. The water you drink has been treated with chemicals 
to kill germs. The kitchen dishes, plates, pots, vases, motor tyres among others 
too numerous to list are chemical products. These could have been made with 
clay, metals, rubber, plastic among others. The vegetables and fruits you eat have 
been sprayed with chemical insecticides and grown with the aid of chemical 
fertilizers. The book or newspaper you read was once a chemical mash ground 
from pulp wood. Also, the drugs taken by a sick person are products of the 
chemical laboratory. 
 Without the products from chemical activities which can be properly 
termed chemical skills, lives of men might have been different from what it is 
today. Most of man’s industrial machinery would grind to a stop and paralyse the 
world’s economy. The chemists who work with foods, petroleum, medicine, 
agriculture, and in other fields carry out  activities that in some ways affect man’s 
life. Yet many people are not even aware of the role played by chemistry in day 
to day existence. They do not even know that the materials and drugs they use are 
products of skills in chemistry. 
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 It is important to note that activities in Chemistry are often interwoven 
with other science disciplines like Physics, Biology and Mathematics as well as 
technological activities. That was why Njoku (2008), stated that science and 
Technology (S&T) education and training are very essential for all citizens. In 
addition, he indicated that some children need specialized professional skills to 
help them in their own effort or lack of effort to learn science in a productive 
manner. Nigeria as a nation needs to restructure the various curricula in science 
education focusing specifically on chemical activities that inspire skill 
acquisition in learners. Special education programmes should be developed on 
skill acquisition in sciences especially activities in chemistry for productivity and 
national development. 
 These activities involving skill acquisition should take off from known 
locally available materials to foreign materials. A typical example of useful 
locally available material is clay, a type of soil. More details of its application in 
chemistry activities will be given in later subheadings. It is necessary at this point 
to briefly highlight the place of clay soil as local useful raw material.  
 
Clay (Soil) as Useful Raw Material 

Clay is formed by the breaking down of certain silicate rocks to fine 
particles of hydrated aluminum trioxosilicate (iv) and silicon (iv) oxide. It is 
usually coloured by impurities like iron (III) oxide. The purest form of clay is 
China clay or kaolin, which is white and soft (Nwachukwu, 1996). 
 Clay is made up layers of molecules loosely bound to each other, making 
it slippery and plastic. It is an important raw material for making ceramics. 
During the manufacturing process, the clay mixture is heated strongly or fired to 
the appropriate temperature to drive off all water of hydration. The product is a 
hard and infusible solid which does not hydrate again on cooling. Clay is also 
used in the making of tiles, bricks, and cement, and as fillers for paper, rubber, 
soap and paint. 
 When clay is heated with limestone, cement is formed. This is the 
process of manufacture of cement. The product is ground. Again, if wet cement is 
mixed with clean sand and clean broken stone or gravels concrete is obtained. 
 It is evident from the discussion so far that clay which occurs naturally 
can provide employment for many people both at local community technology 
and in the modern sophisticated technologies. Presently, every individual is 
carried away by the modern imported technologies at the expense of the local 
community technologies/crafts. The emphasis ought to be directed to ways of 
face lifting the community crafts to compete with the imported ones. 
 This could be achieved by proper orientation of children to acquisition of 
entrepreneurial skills, hands-on practical skills. This should start from home 
before transition to schools. Children should be educated on the usefulness of 
locally available materials. Again, they should be educated on the usefulness of 
some naturally occurring materials such as soil (clay) in addition to the 
relationship between materials like cement, clay, pots, plates among others. This 
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will not only serve as sensitization process but will also be a means of arousing 
curiosity/interest in skills for the children. 
 
Solving The Nation’s Problems Through Chemistry 

When the early man molded his clay it felt wet and soft. However, when 
it came out of fire it was brittle and dry. The colour also changed. To a lay person 
this approximates to changing of mud into a coloured stone. It is a mystery that 
requires explanation. That was why the philosophers and early scientists of five 
hundred years before Christ until late into one thousand six hundred years after  
Christ, were using expressions such as the mysterious “breath of life” to account 
for simple chemical change (Gallant, 1958). 

Over the years discoveries in chemistry and the other sciences are 
enormous. At the same time, man’s technology and drive to raise his standards of 
living have created a host of problems. The creator of these problems is the 
nation’s mushrooming population. With improved health services, the nation has 
learned to tame many diseases which once were fatal. The populace has also 
learned how to get the most nutritional value from foods. Everyday many babies 
are born. These babies mature into adults and invariably join the race of 
jobseekers for the nation. The big task confronting the nation is fishing out ways 
of enforcing skill acquisition for self-reliance and self-employment of 
individuals. 

One such method is exploring chemistry, chemical activities and the 
chemists. This is because many day to day activities/occurrences find explanation 
in chemistry. Chemistry tries to seek for the explanation for changes and reasons 
for changes in substances. It is associated with building up, or, disintegrating of 
materials. In effect, chemistry can be described as forming a bedrock of a wide 
range of technologies. Any nation that has a sound technology is not only a 
developed nation but is also a productive nation. 
 Chemistry attempts to dig up, uncover, study and explain all natural 
phenomena. This means that creating an awareness of such phenomena as 
chemical activities associated with some existing materials will arouse curiosity 
in children. It will also serve as motivation for the children to indulge in minds-
on and hands-on activities. This will in turn enhance skill acquisition culminating 
in an individual’s self – reliance as well as growth and productivity of the nation. 
The next subheading highlights some skills involving clay soil obtained locally. 
 
Typical Locally Available Chemistry Skills for Productivity 
Pottery Skills 
 Wet clay could easily be shaped and smoothed to form bowls. When 
these soggy bowls are left in the sun, the clay hardens. Also, leaving the bowls 
near the fire overnight makes the products still harder. Again, plastering a reed or 
stick basket with clay and then drying as above produces an ideal water carrier. 
These phenomena could be described as a baking accident by a person. But to a 
chemist, it is necessary that the cause be related to the effect. A series of 
chemical changes occur in the pottery process. The potter craftsman has to 
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experiment over and over again before he can control the chemical change that 
produces a serviceable piece of pottery. 
 The above is skill acquisition for an individual’s sustenance. The 
chemist’s name for potter’s clay is hydrated silicate of aluminum. Some 
communities in Anambra State of Nigeria are historically associated with such 
local technologies of pot making. Places like Nzam, Abba, Okija among others 
are known for making of traditional clay pots. Infact when the author was doing 
her primary school at St. Mary’s Catholic school Nzam in 1950s, she had a little 
exposure to learning the skill of clay pot making as handwork. If these local 
technologies are encouraged as well as advanced and modernized, the high 
incidence of unemployed job seekers would diminish.  
 The present day pottery and ceramics technologies owe their existence to 
early local community potteries. The prehistoric potters laid important 
groundwork of experiments for later chemists. The craftsman improved his 
product by baking designs of colour into his vases and pots (Sweeting and 
Edmund 1989). He accomplished this by raising or lowering the temperature of 
his fire, by smearing the vase with a thin layer of clay rich in iron oxides, and by 
other means. With time he learned to make vases that would come out brick red, 
pink, a greenish colour or combination of these colours. This involves many 
skills combining art with craft. The prehistoric chemists must have learned to 
extract and use vegetable and animal dyes to give their pottery bright colours of 
intricate design after the baking process was completed (Gallant 1958). 
 
Challenges Facing Chemistry Education for Skills Acquisition 

Nigerian chemistry classrooms have been typified by traditional patterns 
of teaching and learning which have remained unchanged. In most schools the 
chemistry content is not adequately covered by some teachers due to curriculum 
over load, large class size, non-availability of equipment/chemicals, time factors, 
teacher disposition, and other interruptions. It is clear that the universe is 
dominated by change as a way of development. In addition, science and 
technology education greatly influence the rate, quality, and quantity of change 
of the universe. Therefore, a community that cannot use and understand the 
available scientific outcomes will be left behind in the development and in the 
competition for survival both as individuals and as nations. 
 That was why Anyanwu (1992) felt that for development to take place, it 
must involve the people themselves and must involve structural changes in the 
pattern of life of people, raise the moral consciousness, and enable them gain 
skills to work for their well beings. Umezulike (2006) agreed with the 
philosophers who maintain that education prepares one for life and not for any 
particular job. The characteristics of African traditional family have their bedrock 
in non-formal education where experience and practicality are the best teachers 
(Nwachukwu, 2008). These characteristics include endurance, ingenuity, 
innovativeness, perseverance, resourcefulness, hospitality, respect for elders, 
group cooperation, fear of supreme deity among others. Infact, every type of 
education, chemistry education inclusive, ought to be for life and for living. 
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Nigeria is a typical example of how people in a resource rich country could 
wallow in abject poverty. In reality, good societies do not just evolve, they are 
moulded by charismatic people and institutions.  
 Researchers argued that Nigeria has all it takes to be a modern and 
prosperous nation yet, it has remained a nation mired in crisis of development 
paradoxically lacking most of what it needs to be a great nation. Many people 
believe that Nigeria is greatly advanced to play a more dominant economic and 
political role in the world. Nevertheless, the actions and inactions of successive 
government, the governed, and religious institutions approximate to a 
hypothetical failure of collective action. This implies that all stakeholders in 
Nigeria contribute to the quagmire of the tragedy of development in the country. 
In effect, reversing the innate and outward roles of these stakeholders form the 
base of the challenges facing chemistry education and other moves for skill 
acquisition for sustainable development, growth and productivity.  
The preamble so far indicates that the challenges include human and material 
resources? 
 
(i) Human Resources 

These are the parents and adults at home; the society in general; the 
policy makers at the government level; the curriculum planners, 
developers/monitoring and evaluating team, the curriculum implementers who 
are the teachers, the curriculum users who are the learners among others. The 
above list contains an important sector of the issue to be addressed for the 
actualization of the success of skills acquisition in chemistry education for 
sustainable growth, productivity and development of the nation. Any 
shortcoming emanating from any of the above groups directly or indirectly 
interferes with success of the programme. The strength of any sector is 
determined by the leadership ability and style of the administrative head. Nigeria 
has been suffering a lot of disadvantage in the leadership styles. Politicians who 
may not be experts or interested in the requirements for sustainable development 
of the country decide what to be done in the country. 
 The majority of parents/adults at home and the society in general are 
ignorant of what the children or the nation need for development. They therefore 
do not make meaningful contributions. In addition, the curriculum 
planners/developers may be politically appointed due to having a god father. In 
this case, the expertise skill may be lacking. 
 The monitoring and evaluating team, where available, do not yet 
effectively perform their functions. Trained teachers/educators are lacking in 
quality and quantity. The same is applicable to laboratory technicians, assistants, 
attendants and technologists. Provisions of these human resources in adequate 
quality and quantity are challenges facing success in skills acquisition for 
education in chemistry for individual and national growth/productivity. 
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(ii) Material Resources 
Curriculum materials in the form of prints and non-book types are 

generally lacking. Physical environmental conditions such as space for science 
laboratories, equipments, workshops, typewriters, computer and other facilities 
are not adequate. The Nigerian National Policy on Education (FRN 2004) 
recommends 30 students per class, and teacher: pupil ratio to 1:30, but 
flooded/overcrowded classrooms exist at all levels of education. 
 In addition, financial constraints of the nation affect the budgetary 
allocation especially with the deterioration of the value of naira. This is because 
the government is the force behind curriculum implementation. It provides the 
resources, pays the personnel, provides the facilities and sets management 
guidelines. 
 The condition of the above materials with respect to chemistry education 
for skills acquisition constitutes challenges to the programme. What then are the 
remedies?  
 
Way Forward 

The first step is planning and developing a special skills acquisition 
curriculum in chemistry education. The curriculum should be geared towards 
national growth and productivity. The use of indigenous materials should be 
projected to make the learners feel at home. This is because Kosemanni (1993) in 
Ogbamgba (2008) stated that:  

 
“The young African of today has to make a living and in this he has 
two worlds as it were, to depend upon. He belongs to neither  of these 
fully and completely, that is, after he has undergone the process of 
European training. For he becomes through this alienated from pure 
tribal traditions, but never completely adopted into the white 
community. 
 
The focus of implementation of the curriculum  should be the learner 

rather than the teacher. Curriculum evaluation should be emphasized since it 
exposes the success or failure of any curriculum activity. 
      Another step is training of teachers/educators/instructors/facilitators for 
manning this special curriculum.  The training should involve development of 
appropriate skills in the teacher by exposure to real life situations during the 
training. Teachers must be conversant with hands-on and minds-on experiences 
on basic skills in chemistry education for skill acquisition for growth and 
productivity. 
 In addition, raising of fund, provision of adequate infrastructure, 
equipments and relevant instructional materials/facilities should be going on 
simultaneously. Most importantly, a programme of sensitization or public 
enlightenment and social mobilization should be mounted for all. The parents, all 
reasonable adults, the youths and the children should be informed about the 
programme and the likely benefits to be derived. Every sensible human being is 
interested in growth and productivity for living well. It is obvious that if the 
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planners of this programme carry the environment with them, utmost success will 
be ensured. 
 
Conclusion 

Researchers have been investigating ways of ameliorating the sufferings 
of the citizens of Nigeria through education. Of recent, emphasis has been 
directed to skills acquisitions in learning for good of the individual and the 
nation. This paper therefore examined the possibility of maximizing the skills 
attainable from education in chemistry for purposes of growth and productivity 
of individual and the nation. 
 The challenges which could emanate from human and material resources 
were highlighted. Ways of tackling the challenges which highlighted developing 
a special curriculum as well as grassroot sensitization of all stakeholders were 
suggested. 
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