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MI

PREAMBLE

The main focus of this study is the important problem of shortage
of science and mathematics teachers. In addressing that problem,
it was necessary to also examine the popularity and hence the
enrolment of students in science and mathematics as school
subjects. Adopting that stance pre-supposes that there is a
causal link between student enrolment and shortage of science and

mathematics teachers. Across Africa, science and mathematics
have received special mention in policy documents on education.
If indeed there is shortage of these teachers, then the prevalent
education policy along with intervention programmes need to be
re-examined, which is what has been done in the study with
particular reference to Nigeria. Based on that premise, some
far-reaching recommendations have been made to overcome the

shortage. The need to increase and control the investment on
human and material resources for science and mathematics have
been underscored in this study.

-
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STUDY ADDRESSING THE SHORTAGE OF SCIENCE AND
MATHEMATICS TEACHERS: A NIGERIAN CASE STUDY

Background

This paper deals with a Nigerian Case Study and so it is

pertinent to introduce it with the educational system. The

development'of education in Nigeria is guided by a National

Policy on Education (NPE). First published in 1977, the NPE was

revised in 1981 to herald and underscore the present educational

system which is commonly referred to as the 6-3-3-4 system. The

system is organised into six years of primary education, three

years of Junior secondary (JS) education; three years of senior

Secondary (SS) education and four years of tertiary education.

Figure 1 shows the 6-3-3-4 Education system in schematic form

including chronological age and grade level (Onwu, 1992).

The Place of Science and Mathematics in the School System

Both before and after independence, science and mathematics had

been regarded as priority subjects in the Nigerian school system.

Before independence (October 1960), the science taught in

Nigerian primary schools was Nature Study - rudiments of science

in the environment with emphasis on plants and animals. Nature

study as a basic science had its short-coming and so immediately

after Independence at the National Curriculum Conference (1969)

Basic Science was substituted for Nature Study. (Bajah 1989).

Basic science at the primary school level in Nigeria is

classified as a core subject. The Federal Ministry of Education

organised science educators who are curricul n developers to
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prod'ice what is now referred to as the Core Curriculum for

Primary Science CCPS, published in 1980. In that document, the

objectives of primary science were listed as helping the child

to:

(i) observe and explore the environment;
(ii) develop basic science process skills

(iii) develop functional knowledge of science
concepts and principles;

(iv) explain simple natural phenomena;

(v) develop scientific attitude including
curiosity, critical reflection and objectivity;

(vi) apply the skills and knowledge gained
through science to solving everyday problems
in the environment;

(vii) develop self-confidence and self-reliance
through problem solving;

(viii) develop a functional awareness of and
sensitivity to the orderliness and
beauty in nature.

Table 1 provides some statistical information about primary

school education in Nigeria. At the junior secondary level, a

national initiative gave rise to the publication of a Core

Curriculum for Integrated Science (CCIS), published in 1980 by

the Federal Ministry of Education. Eight objectives were

identified in CCIS.

observing carefully and thoroughly;

reporting completely and accurately what is observed;

organising information acquired;

generalising on the basis of acquired information;

predicting as a result of generalization



designing experiments including controls where

necessary to check predictions;

In a study (Akpan 1983), the objectives of integrated science

were condensed into three:

1. gain the concept of the fundamental unity of science;

2. gain the commonality of approach to problems of a
scientific nature;

3. gain an understanding of the role and function
of science in everyday life and the world in which
we live.

Integrated science was approved as the science to be taught in

lower secondary schools. Table 2 provides some statistical

information about secondary school education in Nigeria.

Mathematics like science has also received maximum attention in

the curriculum development efforts. Mathematics is one of the

core subjects at the primary school level (i.e. all pupils

compulsorily offer mathematics) and at the secondary school

level. In a majority of the primary schools in Nigelia,

mathematics as taught by generalist teachers who teach all

subjects while at the secondary level, specialist teachers teach

mathematics.

Under the auspices of the Federal Ministry of Education, the

mathematics core curriculum for both primary and secondary school

education have been published and used.
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Shortage of Science and Mathematics Teachers

For a country with well-conceived national curriculum guidelines

put in place and with a primary school population of about 13

million pupils, with rich mineral and agricultural resources,

shortage of manpower of any kind among the 88.5 million

inhabitants raises a good deal of concern. Perhaps one can

approach the problem and ask a direct question "Is there a

shortage (at the basic level) of science and mathematics teachers

in Nigeria?" If the answer to the question is in the

affirmative, then one can further ask about any national efforts

that are in operation to address the issue of shortage of science

and mathematics teachers. Ana finally, how successful have these

efforts been?

The problem of shortage of science and mathematics teachers may

have its roots in a number of issues especially in student

enrolment, student performance, and graduate out-put in the

disciplines of science and mathematics. In a recent Report by

the National Universities Commission, NUC, (Abdulkadir, 1992),

some allusions were made to the problems facing the science

discipline.

"Nigerian universities (301 are together
producing an average of 3,245 science
graduates annually. Currently, the average
intake into the programmes in the science
discipline is 3,602. The required manpower
needs in science has not been achieved
despite this tremendous leap. Hence, a lot
still needs to be done to meet the manpower
requirement for scientists in the labour
market".

It was not, immediately possible to deduce necessary infoxmation

about shortage of science and mathematics teachers from a

1
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statement such as the above, although it is a well known fact

that if enrolment and graduate output are acute in the science

education discipline, it would be worse in the science education

discipline. It was going to be a Herculean task, given the

conditions under which this Report is being produced, to attempt

to obtain direct empirical information on shortage of science and

mathematics teachers at the national level. We therefore decided

to take a sample state and criically study the shortfall of

science and mathematics teachers. Hopefully, we can thereafter

project to the national level. Figure 2 provides statistical

information on the shortfall of teacher requirement in a state,

with a total of 679,706 pupils in the primary and Junior

Secondary classes, (basic level). Mathematics has the highest

shortfall of 163 teachers.

The admission of students into the university to read science

and/or education is a major factor in the output of science and

mathematics teachers. While Tables I and 2 provide some

empirical information of education in Nigeria, Figures 3 and 4

provide in a very general way, the profile of admissions into two

universities in the disciplines of Natural Science, Social

Science and Education. In both figures, admission into social

science is highest. The effect of such a trend on university

output is obvious - less graduates of science and science

education available.

Then there follows another relevant question - why is admission

into the natural science and education lower than into social

sciences? To address that question, we took a close look at
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performance of students at the end of their secondary education

in six science/mathematics subjects - Agricultural science,

Biology, Chemistry, Physics, Mathematics and Technical Drawing,

(Tables/figures 3-8), over the period 1981 to 1991. A close look

at the performance trend shows that on the average, only about

20% of those who enrol for the examination in the science

subjects attain the grade of 1-6. The grades which are

acceptable for university admission are grades 1-6. Although

grades 7 and 8 are pass grades, universities do not consider them

high enough for purposes of admission. So one implication of

that kind of policy decision is that we do have a large pool of

would-be science bound students to draw from in any remedial

programme.

The arguments put forward so far attempt to show that within the

school system in Nigeria, there is comparatively low out-put of

science/mathematics students. The result is that admission to

the university profile shows more intake into the non-

science/mathematics discipline. Thus the out-put of

science/mathematics graduates is bound to be relatively lower

than in social sciences. We then have a vicious cycle whose

narration will be incomplete if we do not address the reasons for

the low enrolment, low performance and low out-put of science and

mathematics graduates, for those too are part of the problem. We

shall return to the vicious cycle later on.

We studied transactions in some schools to find out how students

respond to science and mathematics relative to the other school

subjects. Figure 5 shows students' preferences for some selected

1.3
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school subjects. It is interesting to note that the students

surveyed have high preference for mathematics and science than

for social science and fine art. Among those who claim to have

low preference for science and so would not offer these subjects

if they are given a choice gave three compelling reasons (Figure

6).

examination policy (55,6%)

no qualified teacher (38.9%)

university requirement (5.5%)

Of the above three, the one most relevant to the subject under

study is "no qualified teacher". Even students are able to make

judgment about the qualification of their teachers.

The argument so far point in the direction of shortage of science

and mathematics teachers in Nigeria. Both quantitatively and

qualitatively, there is need for something to be done to raise

and improve the quality of science and mathematics teachers. The

remaining part of this study will present information on actions

taken to overcome the shortage of science and mathematics

teachers.

Actions taken to increase the out-put of science and mathematics
teachers

In tackling this aspect of the study, it is pertinent to look at

the chronological actions in three stages:

(i) Immediately before and after political

Independence

(ii) The financial boom years of University primary

Education (UPE)
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(iii) After the introduction of the 6-3-3-4 Educational

system.

Immediately before and after Political Independence

Immediately before and after the 1960 political independence, a

number of the expatriate including teachers of science and

mathematics left the country. The shortage of mathematics and

science teachers reached a disturbing level to the extent that

government declared a national crisis with respect to

availability of the teachers. Several discussions, conferences

and study groups were held to offer some suggestions to alleviate

the crisis of the shortage.

It was clear that shortage of indigenous science and mathematics

teachers had its roots in insufficient enrolment and

sustainability in the two subjects. With poor enrolment in the

subjects at the primary and secondary levels, the number of

students who entered tertiary institutions to offer the subjects

was adversely affected. And with very low enrolment in tertiary

institutions for science and mathematics, there was the

concomitant shortage of those with such background who ventured

into the teaching profession. Thus a vicious cycle evolved with

poor enrolment at one level affecting the output at subsequent

levels. This observation in Nigeria was not peculiar to the

country as many other countries, suffered the same fate.

Arising from the observations, government promulgated a number of

national education policies to combat and redress the shortage of

science and mathematics teachers. Such policies included:

8 1



a crash programme for Junior Science Masters at

regional level;

the establishment of a national Emergency Science

School at the then Federal Capital (Lagos).

Regional Crash programme for Junior Science Masters

An experiment in creating a mass of trained Junior Science

Masters was started in the then Western Region of Nigeria. The

Chief Inspector of Schools for Science organised a six-months

crash science and mathematics programme for the training of

teachers who teach the subjects at the lower secondary level.

The Ministry of Education sent out circulars to all the secondary

schools in the region to nominate two teachers each who are on

their staff, teaching science or mathematics and also have not

been formally trained as teachers. The schools were to arrange

to transport the teachers to the regional capital and from there

on, for six months, the Science Division of the Ministry of

Education took over. One incentive was given to these teachers -

their normal salary was being paid back in their schools; but

they were also given financial support as allowances by the

Ministry of Education sufficient for their feeding and modest

accommodation. The condition for nomination to the programme was

a Cambridge School Certificate with at least a credit, not a pass

in one science and mathematics subjects. Since at the junior

secondary level, the science taught was 'General Science', a

credit in any science subject (biology, chemistry, physics,

General Science or Physics-with-Chemistry) was considered

adequate. There was to be an intake of 30 half yearly for the

four years the programme was to run. The programme for the

9



Junior Science Masters Course consisted mainly of:

revision of Cambridge School Certificate science and

mathematics content as laid down in the overseas

syllabus; [2 hours];

practical work and improvisation techniques [2 hours];

use of English language for communication [2 hours].

The daily programme ran from 8 a.m - 12.00 p.m.' 2.00 - 4.00 p.m.

The trainees were supplied with the UNESCO Source Book for

Science, and a number of other textbooks. The trainees were kept

busy with daily homework/assignments which were religiously done,

marked and discussed in class. The trainees were taken through

the General Science Syllabus content where they were treated like

students. Then in practical work the trainees were taught how to

make simple basic science apparatus which the teachers were

encouraged to take back to their schools. The Ministry of

Education provided all the necessary materials for fabricating

the science apparatus. One significant aspect of the programme

was the fact that teaching methodology/psychology, etc. were not

taught as such, but science and mathematics were taught in a

model way. In retrospect, after the six months, the trainees

were so enthused that they immediately formed a solid foundation

of good junior science and mathematics teachers who:

(i) were competent in thee subject content in science

and mathematics at the junior secondary school

10 .



level as prescribed in the syllabus;

(ii) punctuated their teaching with practical hands-on

activities;

(iii) had very strong academic background in English,

Science and Mathematics, subjects which they could

offer at the University entrance examination.

As was later on found, the third factor formed a major incentive

for people wanting to take the course offered to junior science

masters. While the course produced a solid group of good science

and ma.:hematics teachers, it also offered some hope that they

were not pursuing a dead end as far as their career was

concerned.

for Junior

The evaluation which was carried out on the programme

Science Masters in Western Region of Nigeria (1958-

62), claimed success for the programme in the region. All the

then secondary schools in the Region had on its staff, at least

one science and/or mathematics teacher who had undergone the

course. Those who took the entrance examination to the

University College Ibadan from that group of trained teachers

went on to take a science or mathematics degree and many returned

to the classroom this time as Senior Science Masters, with

teaching qualification.

The lesson learnt from this Regional Programme was that both the

quantity and quality of Junior Science/Mathematics teachers can

be improved by a Ministry of Education. The Ministry provided

the staff who taught in the course from their pool of highly

11



qualified personnel. Trainees interest in science/mathematics

can be sustained even after additional academic qualification.

What was important was that the intervention by the Regional

Ministry of Education filled a gap which hitherto would have been

very difficult to fill without intervention from outside the

country i.e. importation of expatriate teachers. Improving the

quality of science/mathematics teaching in the region at the

basic level by institutionalising a training programme with

proper academic/professional certification did help to reduce the

shortage of science and mathematics teachers in the Region. The

drive and initiative of a Chief Inspector of science in the

region has been quoted as an example of positive action to tackle

a prevalent problem. That singular example was quoted as one of

the incentive which led to the creation of an Emergency Science

School at the national level.

Establishment of a national Emergency Science School

The importance of science and mathematics had been highlighted in

public statements. The shortage of graduates was predicted

before and immediately after political independence. Initiatives

and experiments have been tried at regional and local levels. Now

there was a need to tackle the problem of shortage of science and

mathematics teachers at the national level. The expansion of

universities also placed an added demand and applicants with

sufficient background qualification to fill university places in

science and mathematics were in short supply. The result was

that about two thirds of those admitted to universities were

non-science students.



Admission into the various universities went through one of two

routes - either by attaining at least two A-level passes at the

Higher Scho-.1,. Certificate Sixth Form) College or by attaining

two A-level passes at the General Certificate Examination (GCE).

It was a straight jacketed route - either you fit in or you are

out. But the Sixth Form Schools were not providing enough

qualified candidates for the universities for two reasons:

(1) The sixth-form schools were not sufficient in number

for the school population;

(2) Results especially in Science and mathematics were poor

(less than half of all the students attain university

matriculation grade).

And the performance of the students in the sixth-form schools

were poor because of inadequate laboratory facilities and poor

human resource (teachers and laboratory technicians). For a

long time, sixth from schools became liabilities especially for

science and mathematics. There was therefore talk of re-

modelling them or scrapping them altogether. But meanwhile,

there was a large number of unqualified sixth-form graduates all

over the country. It was to overcome all these problems that a

special Emergency Science School was established. Most of the

intake were those who having failed out of Sixth Form schools

still wanted to pursue a science-related or mathematics course.

They were in desperate hurry. Thus the only national Emergency

Science School was founded in the then Federal Capital (Lagos) in

the early sixties.



The Emergency Science School had certain peculiarities which made

it unique in the country:

(a) The staffing of the Emergency Science School was centrally

coordinated and good sixth-form science and mathematics

teachers drawn from schools around the country were picked

and appointed to the school. They were given a condition of

service much better than their counter-part in the then

existing Sixth-Form schools. Additional staff were

recruited on part-time basis.

(b) The Emergency Science School was given the responsibility to

teach six subjects:

1. Biology 4. Chemistry

2. Zoology 5. Pure Mathematics

3. Botany 6. Applied Mathematics

The main purpose was to prepare their students for the GCE

A-level examination in one or more of the above subjects.

The flexibility of allowing students to enrol for one or

more subjects made it possible for applicants to satisfy

their needs. For instance those who had attended Sixth form

schools and passed only one science/mathematics subject at

A-level could register for one more or two subjects to

qualify for university admission. It was clear from that

policy that all those who attended the Emergency Science

School were University bound. Thus attrition and drop-outs

from the main stream of science/mathematics was rare.



(c) The laboratories in the emergency Science School were well-

equipped for A-level work with the compliments of trained

laboratory Assistants, some of who also registered for the

A-level examination in science/mathematics.

(d) The programme of teaching was to run from 8 a.m. till 10

p.m. something which did not exist in the conventional

sixth-form schools. The Emergency Science School was thus

like a 'factory' where along the conveyor belt, the much

needed science/mathematics student is produced to desired

shape. With a programme such as this, the Emergency Science

School admitted a large number of students - over five

hundred at any one given time.

(e) The emergency Science School made provision for part-time

students who went to work during the day and attended

classes during the night and week-ends. That also made for

part-time teachers.

(f) The overall Director of the Emergency Science School was a

former distinguished science teacher who had risen to the

rank of a Director-General (Permanent Secretary) in the

Ministry of Education. With a Director of such a status,

the Emergency.Science School was given a high profile and

such a Director had easy access to his colleagues in the

Ministry of Education. By appointing such a highly placed

Director, it was clear that the Government meant real

business and so gave science/mathematics a high status, an

important ingredient in a programme such as this.
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Outcome:
The success of the Emergency Science School was resounding in
the country. The number of students who qualified to enter
the universities for science/mathematics courses increased.
The Emergency Science School produced more science/mathematics
A-level candidates than all the then existing sixth-form
schools produced. One out of every three students who were
enrolled in the universities in Nigeria for science/mathema-
tics courses had a stint in the Emergency Science Schools.
Because of the good science/mathematics background which the
Emergency Science School gave their students, the drop-out
rate after entering university was negligible. The Emergency
Science School in Lagos did what no other programme had done
to combat the shortage of science/mathematics students in
Nigeria. The Emergency Science School is indeed a success
story.

In Retrospect

The experiment at the Emergency Science School in retrospect,

must have been responsible for the evolution of special

science/mathematics schools in the other regions of the country,

an experiment which is still going on even in 1993. Also, the

abolition of the conventional sixth form schools in the country

in the late eighties must have been done with confidence in the

success of concentrating efforts in the production of would-be

entrants into Nigerian universities. And the transformation

which has taken place in the Emergency Science School, first to

Federal Science School (FSS), then to the present Federal School

of Arts and Science (FSAS) leaves one with the impression that

Government still wanted to keep the spirit of the Emergency

Science School.

The Financial Boom Years of the Universal Primary Education (UPE)

In 1976, the then Head of State announced the intention of

Government to introduce the Universal primary Education, a

16



programme which guaranteed any child of School age, a place in

the nations school. Although the programme was styled

'universal', Government was cautious then not to make it

"compulsory universal primary education", for the implication of

that would be far-reaching. Even then, that approach in the

educational system brought before the gates of the existing

primary schools an overwhelming number of children asking for

primary education. Not only was there a shortage of infra-

structural facilities, but also an acute shortage of primary

school teachers to service the huge number of children of primary

school age.

In tackling the problem of shortage of teachers, Government went

all out to recruit staff from within and outside Nigeria. It was

said then, meaningfully but which proved unfortunate, that the

country was rich, so rich that money was then not the problem but

how to spend it. As far as UPE was concerned, money should not

be the limiting factor. So recruitment of staff into primary

schools could be done from anywhere. Later, that policy had very

adverse implication for the management of primary education in

the country.

Furthermore, science and mathematics became core subjects in

primary schools and it was found, sadly though, that many of the

primary school teachers did not have either the academic

background nor the confidence to teach science, especially the

sort of scienice demanded by the National Policy on Education.

There was abundant evidence to show that although there was a

phenomenal increase in teacher recruitment, there was a

17



significant shortage in staggering numbers of those who could

confidently teach science and mathematics (but science in

particular). To overcome such and other relevant problem,

several strategies were used two of which are discussed in this

study.

Setting up of UPE Teacher Training Institutions

The Federal Government after 1976 set up in the various states,

institutions for up-grading and up-dating teachers who would be

recruited into the UPE schools as they were then styled. These

institutions received direct government subsidy and those

admitted into them were given certain incentives like no tuition

fees, generous financial allowance ai.'d supply of necessary books,

and materials.

With particular reference to science, there was an almost open-

door policy of admitting students from the secondary schools.

Those who have literally failed to obtain the basic five credits

to qualify to apply for university entrance examination and those

who did take science but failed to obtain enough credits to meet

the minimum entrance requirements of the universities qualified

to be admitted to the UPE teacher training institutions. Some of

the would-be science trained primary school teachers from the

programme were those who failed science at the School Certificate

level (0-level).

The programme of instruction followed the conventional programme

of Grade Two (Grade II) teacher training, the institutions were

located in old grade II teacher training Colleges and were run

18 '40



like conventional schools. The prz.Ngramme lasted for between 1

year to 4 years depending on the academic background of the

students prior to entry.

Outcome

There were initially great expectations from this
experiment and an appreciable number of teachers
were trained. But as far as science and mathema-
tics were concerned, the impact in arresting the
shortage of such teachers was not significant.
The UPE schools are no more in existence in the
country.

Sandwich Associateship Programmes in University Institutes
of Education

With the UPE boom programme, the country produced a large

number of Grade II teachers, this time most of them

indigenous. Most of these teachers with long years of

service (10 years on the average) reached stagnation and

frustrated with their inability to cope with the demands of

the new primary school curriculum especially in science and

mathematics. Institutes of Education in a number of the

universities then mounted special up-grading programme for

that group of teachers. Special effort was made to offer

science and mathematics as core subjects for the teachers in

an attempt to combat the shortage of teachers of the

subjects. The programmes was conducted for one calendar

year making use of the weekend, short and long vacations in

the universities. While the programmes succeeded in

upgrading the Grade two teachers to Grade One teachers with

implications for five grade levels up in their salary

structure, it contributed only in a minimal way in
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addressing the problem of shortage of science and

mathematics teachers. The up-graded teachers returned to

their schools seeking higher positions (senior teachers and

head teachers).

Outcome

This programme succeeded in up-grading teachers to

Grade One Since the pool of trainees came from
those who were already Grade Two teachers the over
ten years during the life of the programme succee-
ded in up-grading the available Grade Two teachers.
Now there is a dearth of such teachers needing up-
grading. But the problem of shortage of science
and mathematics teachers in primary schools still

remained.

After the introduction of the 6-3-3-4 educational system

When the National Policy on Education (NPE) was revised in

1981, it drew special attention to the 6-3-3-4 Educational

System and to the need to follow the guidelines in the

national curriculum which were described as the core

Curriculum. The significance of science and mathematics was

again underscored. Also, the phenomenal expansion of

university education with now a total of thirty-one (31)

universities in 1992 called for greater intake from the pool

of secondary school leavers. Three programmes which

contributed positively to an attempt to combat the shortage

of science and mkthematics students/teachers are described

here.

The creation of special Science Schools in the States

As discussed earlier in this study, the experiment with the

Federal Emergency Science School and its impact did not go
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unnoticed. With the strong demand from the universities to

state Ministries of Education to fill both their allotted

quota in the admissions and especially to fill the science

quota, there was need to do something radical. The Federal

Government had by this time drawn the attention of the

National Universities Commission (NUC) to advise the

universities to adhere strictly to the 60:40 admission

policy. The 60:40 admission policy specifies that 60% of

University admission are to be reserved for science related

subjects while the remaining 40% was to be reserved for

non-science. As the universities enforced this policy, it

became clear that science students were not forthcoming to

fill their quota and the situation varied from state to

state.

Some states, somehow classified as 'educationally deprived'

found it even harder not only to certify enough students to

take up University places allotted to them but also to meet

the 60:40 ratio of science to Arts. The need therefore to

create and fund special state science schools arose to

overcome the shortage of science students. The special

science schools had the semblance of the original Emergency

Science School - attracting well qualified science and

mathematics teachers with additional incentives, extra-

ordinary material resourcing of the science schools; and

special rigorous selection of students into the schools.

While the schools adopted the conventional modality, it

placed particular emphasis on science and mathematics to the

extent that all the students were science or mathematics
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bound. Unless the student had decided to pursue a carer in

science or mathematics on completion, there would be no

admission into the special science schools.

The success of the science schools in the state which

initially adopted this modality was resounding. Over a

short period of three-five years, the state was shot into

prominence by the performance of their students in the

national 0-level examination. Students from the special

science schools came tops in the sciences and performed

reasonably well in the overall examination. Not only that,

the state was able within that period to meet their quota in

the 60% science admission requirement to universities. The

special science schools immediately got the attention of

other states and the idea spread. By the end of the

eighties, special science schools were being opened in

schools across states in the country. Again, the experiment

was a success and states that adopted the experiment will

hopefully be able to meet their demands in science in terms

of availability of students.

When this experiment is extrapolated across board, it can be

claimed that it did respond positively to the issie of

shortage of students. From there it is natural to expect

that with the phenomenal increase of science and mathematics

students, there will be corresponding increase in the number

of those who go on to train as science and mathematics

teachers.
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The lesson to be learnt from the experiment
with special science schools is obvious. When
the scarce resources available to the Ministry
of Education are concentrated to meet prescri-
bed demands, the effect can be phenomenal.

This study has also revealed that in our conventional

schools, support for science has been minimal. Figures 7

and 8 provide useful data on both school expenditure items

in schools and the mode of budgeting for science in schools.

While teachers salary consume 77.05% of expenditure items in

schools, laboratory equipment consumes only 1.97%. And when

we study Figure 8, one observes that in the nine states

sampled, schools that show 'none' in budget for science

predominate. Even with the small budget for scierice

claimed, it is the Principal, not the; Head of Science who

,operates the budget - figure 9. The implication is obvious

- with the principal operating the small science budget, the

Head of science must be prepared to lose some or be told

that due to other urgent school demand, there is only still

very little available to science. In a science school, the

Principal is a science graduate and so it becomes easier to

see the need to put enough into science. The issues is

different if the principal, as in many conventdonal schools

is a non-science graduate.

The introduction of Remedial Science Programme in some
Universities

The Federal Government through the national Universities

Commission (NUC) gives special incentives to the Federal

Universities for meeting the 60:40 admission quota. Some
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universities with low applications for admisc.ion into their

science programmes therefore embarked on a special remedial

programme for those who plan to seek admission into their

science programme. Those admitted into the science remedial

programme come largely from the designated University

catchment area for purposes of university admission. Over a

period of one academic year, those selected for the

programme are given intensive 'coaching! in the sciences.

The students work in the university environment in

reasonably well-equiped laboratories and taught by lecturers

well qualified to teach science. Because the students

admitted into the remedial science programme had already had

a science background (attained grades of pass, not credit in

their 0-level), they do follow the lectures which are given

at a fast pace. At the end of the academic year, the

university sets its own examination and using its laid down

criteria, the students are formally admitted into the

university to read for a degree in science. By adopting

this strategy, the university had sort of compensated for

the deficiency of the students and at the same time been

able to meet its admission quota for science.

Outcome

Remedial science programmes in those univer-
sites that offer them became very popular
with the academically less-able students who
otherwise would have not had the opportunity
to follow a university programme in science.
Universities were also able to meet their
admission quota of 60:40 Science/Arts as laid
down by Government.
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Winning More Students for Science in Lagos State University
(LASU)

This programme is unique in many respects. It is a

departure from the second one described under "Remedial

programme" and it is basically an experiment which has

proved successful in one of the relatively newer university

in Nigeria (LASU). The programme itself uses research

approaches in solving an existing and important problem of

shortage of science students seeking admission into

universities. And furthermore, this is perhaps the only

direct experiment in which an attempt is made to address the

problem of not just shortage science students, but science

teachers. This is a success story of how, through a

university programme.with very strong support from the

Vice-Chancellor of the University, many more science

teachers have been produced.

In a published account of the programme, the Vice-Chancellor

with a team of other contributors (Olumide et al, 1987)

provided the following information:

description of the strategies employed in the

experiment to 'woo' more students into first year

science;

the remedial training given to students on the

pre-degree science programme;

influence of the programme on the first-year

admission into science-based courses;
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performance of the students in their first year

science course.

In this experiment two programmes A and B are offered.

Programme A was designed for those candidates who, probably

through no fault of theirs, did not have the necessary

credit level passes in science subjects to make them

eligible for admission to science-based courses. These

candidates were admitted to the Pre-Degree Science Programme

with three instead of five 0-level credits and with passes

in two science subjects instead of credits.

Programme B on the other hand was for those who have the

minimum requirements for University admission into courses

in the Humanities but who preferred to switch to science-

based courses. All a candidate needed therefore, were five

0-level credit in arts subjects and the will to study

science.

A major attraction for students to the Pre-Degree Science

programme in Lagos State University is that tuition is free.

After the admission and registration processes, the

programme plan for remediation is activated. The programme

involves a system of diagnosis followed by a series of

treatment. At the point of entry into the programme, each

student is diagnosed for learning difficulty in Physics,

chemistry, Biology, Mathematics and English. After this,

the students go through a carefully prepared instructional
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programme to remedy their weaknesses in these subjects.

Students' interest are rekindled and sustained through a

number of motivational strategies. Post-treatment

evaluation is then carried out to assess the level of

success of the treatment as well as for placement into

different science-based undergraduate programmes.

Information obtained from the first stage of diagnosis forms

the basis for treatment or remediation. Programmes A and B

students are instructed in separate classes and in small

groups. Teachers are drawn from all the faculties in the

University and the well-stocked laboratories of the Faculty

of Science are used for practical classes. With a total of

48 highly motivated teachers, audio-visual support from the

Educational Technology Centre and ample opportunities for

laboratory activities, the stage becomes more than set for a

learning situation to prevail.

Each student group has, every week, 3 hours of

lecture/discussion, 3 hours of practicals and I hour

tutorials for each of Physics, Chemistry and Biology. For

Mathematics, a group has 6 hours of contact for

lecture/discussion and an hour for tutorials. 3 hours are

allocated to English language.

The programmes adopt result-oriented techniques in the

process of instruction. The relevance of the concepts being

taught in class to the environment and the life of the

student is brought out quite clearly in the lectures. A
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multi-way interaction between the teacher, students and

materials ensures that learning difficulties are continually

diagnosed. Through a process of corrective feedback,

students are then able to attain mastery of the subject

matter.

At the end of the course, the students take comprehensive

end-of-course examinations. To be eligible for admission to

the 100-level, (first year university) a student must obtain

at least the 40% pass mark in all the five subjects.

Failure in one subject leads to a repeat of the course if an

overall mean of 40% is not obtained or an outright

withdrawal if the mean is lower than this threshold value.

In admitting students into the various science-based

programmes at the 100-level, cognisance is taken of the

choice of the students as well as the performance in the

end-of-course examinations. As much as possible, students

are encouraged to elect science education courses. This is

with a view to providing many more qualified science

teachers, for the school system so that the issue of

"winning more students for science" can be tackled at the

roots.
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Outcome

The LASU experiment which started in a small way has now
attained national recognition and replication of the
experiment is taking place even in the older universi-
ties.

Summarising their work, the Vice-Chancellor and his team
said: "Because several universities in Nigeria have
found our experiment successful and adopted the proce-
dure, we feel proud to recommend it to other univer-
sities in other parts of the world with a similar desire
of winning more students for first-year science".

In-Service programme for Science and Mathematics Teachers

The rest of this study discusses programmes which are

provided and managed by the various Ministries of Education

and by Professional Science and Mathematics Associations.

Each State of the Federation have a Ministry responsible for

education and there is also a Federal Ministry of Education.

There are two relevant professional Associations - Science

Teachers Association of Nigeria (STAN) and the Mathematical

Association of Nigeria (MAN). Both professional

associations, STAN and MAN are very active in organising

vacation for teachers.

At the primary Level

The initial goal of science education in Nigeria is for all

primary school teachers to have the competence of teaching

most of the subjects offered at that level (including

science and mathematics). Ultimately, specialist teachers

in some specialised areas (including science and

mathematics) will be trained and available in sufficient

numbers to all primary schools. Until the ultimate goal is
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achieved, in-service programmes organised for teachers aim

at addressing the shortage of competent primary school

teachers to teach science and mathematics. Such in-service

programme largely take place at Local Government and State

Level. A Report submitted by one of the States in this

study claim the following after a primary school in-service

programme:

Our primary school science teachers learnt:

(a) how to organise science laboratories;

(b) maintain botanical and zoological gardens;

(c) organize and carry out classroom activities;

(d) manage large science classrooms;

(e) use locally available materials in the teaching of
science.

Plateau State, 1992.

The STAN conducts workshops for primary school science

teachers annually through its Primary Science Panel. Over

the period, 1982-1992, STAN has conducted eleven in-service

workshops involving an average of 136 primary school

teachers in each workshop.

At the Federal level, there is a Science and Mathematics

primary school project which involves primary school

teachers from selected 'Pilot Schools' all over the country.

In-service programmes are conducted periodically for the

teachers.
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At the IISS Level

The science prescribed at the JSS level is 'integrated

Science' which has created a lot of problems for those

teaching it. As a result, the focus of the in-service

programmes includes:

up-dating the content learnt by the teachers;

involving the teachers in improvisation of
relevant equipment for teaching integrated
science;

training the teachers on how to teach large
classes;

use of the Integrated science books.

The STAN, considered the architect of Integrated Science in

Nigeria runs a series of in-service workshops at both the

State Branch and National levels. The workshops usually

attract on the average about 200 teachers in each of the 30

States.

The Federal Ministry of Education in collaboration with the

Science Teachers Association of Nigeria and the various

State Ministries of Education run annually Teachers Vacation

Courses (TVC). These courses not only help to up-date the

science teachers in-service content but they also help to

draw attention to recent Government policies and the

requirements of the national examinations.

In-service programmes when properly organised constitute a

significant input in tackling the problem of shortage of

competent science and mathematics teachers.
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Incentives for promoting Science and Mathematics among
Students and Teachers

It is one thing to set up programmes for enhancing more students

to science and mathematics but it is another thing to attract and

retain such graduates in the teaching profession against the

fierce competition with scientific industries. Again government

came up with several packages for science and mathematics

teachers:

(a) Post-secondary scholarships, to would-be
science/mathematics student.

(b) Preferential admission policy for science and
mathematics students - 60:40 ratio of science to
arts subjeccs.

(c) Special Science Teachers allowance paid to
science and mathematics teachers.

(d) Generous support to practising teachers for
membership of Science Teachers Association of
Nigeria (STAN).

(e) Special additional allowance and promotion
prospects for science and mathematics teachers in
rural areas of the country.

Conclusion

This country study has tackled a problem which is world-

wide. Very few countries if any, have successfully put in

place strategies in their educational system which over-

produces science and mathematics teachers. Attempts have

been made to train and retrain teachers to cope with the

science and mathematics requirements in the national core

curriculum. At the primary school level where science is

introduced to enable children to:
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learn from the environment;
and

learn for the environment

teachers are prepared continually to cope with every day

issues that are relevant in a changing scientific and

technological world. There will therefore be the need for

primary school teachers to receive current training.

Special attempt should be made to reach the large pool of

available primary school teachers so that adequate numbers

will show willingness and competence in coping with the

subjects and shortage if present, will be much reduced. The

Nigerian educational system has therefore emphasised the key

role of primary school teachers of science and mathematics.

At the junior secondary level, the move from a generalist

approach to specialised teaching for science and mathematics

has been accepted. While the teachers are encouraged to

specialise, the pupils are still presented with a very broad

view of science in an integrated way. For some of the

children, that may be the end of their broad study of

science. With the combined effort of the Science Teachers

Association of Nigeria (STAN) and the British Council

through a grant from the Overseas Development Agency (ODA),

a forward looking programme for teacher education has been

put in place in Colleges of Education in Nigeria. Through

short term in-service programmes, a crop of teachers is

being trained to cope with the challenges of Integrated

Science.
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The issue of shortage of science and mathematics teacners

should not be allowed to leave the agenda table of the

educational system. Both at local and international levels,

a co-ordinated effort must be supported to train and re-

traic, up-grade and up-date teachers who teach these

supposedly key subjects - science and mathematics to the

extent that the desired drift towards training as science

and mathematics teachers will become a reality.

Here at the Education Programme of the Commonwealth

Secretariat, attempts have been made to indirectly address

the shortage of science, mathematics and technology

teachers. Our route has been one of improving the quality

of Science, Technology and Mathematics Education (STME) at

the basic level. We have in one of our project focussed on

the role of higher education institutions. A brief

description of our project input in Nigeria is given:

The Regional workshop in Science, Technology and
Mathematics Education (STME)

Introduction

In May 1992, the Education Programme of the Commonwealth

Secretariat brought together a team of resource people to

deliberate on and then plan strategies which can he applied

in Commonwealth countries in the improvement of the quality

of Science and Mathematics Education at the basic level.

Naturally the ultimate target of such a programme is the

learner i.e. children in schools. The group was also

conscious of the fact that the classroom teacher as well as

those who train the classroom teachers have a major role to
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play in any programme which seeks to improve the quality of

science and mathematics education at the basic level,

the role of higher education institutions.

hence

Based on the above scenario, the schematic diagram below

shows the links in the entire process of improving the

quality of science, technology and mathematics at the basic

level:

LEARNER

SCIENCE
TEACHER

HIGHER ----+ SCIENCE TECHNOLOGY LEARNER
EDUCATION EDUCATORS TEACHER

TECHNOLOGY
MATHEMATICS

MATHEMATICS
TEACHER

Improving the quality of STM education the links.

Focus on the Science Educators

STM teachers are normally trained in Faculties of Education

in the conventional universities or in Colleges of

Education. The tutors in these institutions do normally

obtain an advanced degree/diploma (Masters, Doctorates,

Diploma) in higher education institutions after which they

are recruited as tutors into Colleges of Education where

they train teachers. With the modernity of the STM

curriculum in schools (at the basic level), classroom

teachers have to be adequately prepared to cope with their

everyday tasks. Those therefore who train STM teachers must
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themselves he adequately trained to enable them prepare

effective teachers for the schools. It is that group of STM

tutors, the Trainer-of-Trainers, that this workshop is aimed

at.

Seven key issues were listed for discussion in the Nigerian

workshop:

Issue 1: Who needs to be trained and why?

Issue 2: Where should the training take place?

Issue 3: How many people need to be trained?

Issue 4: How long should the training be?

Issue 5: What should be taught, and how?

Issue 6: Who should do the training?

Issue 7: Who pays for the training?

Outcome

The immediate outcome of the Regional Workshop in Nigeria is

the production of draft munographs which could eventually be

critiqued and distributed to interested teacher training

institutions. The proposed monographs are listed.
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Monograph No. 1
Training Needs of STM Tutors - Policy and practice

Monograph No. 2
Material Resources for STME training

Monograph No. 3
Co-ordinating STK in Schools

Monograph No. 4
Innovations in Teaching Practice for STM

Monograph No. 5
Measurement Assessment and Evaluation in STM

Monograph No. 6
STME Research

Monograph No. 7
PROJECT 2000+: Scientific and Technological Literacy

With such an input, the Education Programme of the

Commonwealth Secretariat is helping to improve the quality

of science, technology and mathematics not only in Nigeria

but also in other parts of Africa. A follow up workshop in

Zimbabwe has been envisaged.

Project on enhancing, the participation of girls and women
into STME

The statistics available for primary education in many

African countries show that women out-number men in the

teaching force. The shortage of science and mathematics

teachers at the primary level can be minimised if more girls

and women are encouraged to offer these subjects while

training as teachers. The Education Programme of the

Commonwealth Secretariat over the years has also been

involved in enhancing the participation of girls and women

in science, technology and mathematics education, through

the "Science Clinic for Girls and Women" and the "Roadshow".
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Both programmes have a common framework of choosing as base,

science and mathematics education making girls and women

realise, that science, mathematics and technology are not

male subjects but indeed that they too can actively

participate in them. The Roadshow project along with the

Science Clinic for Girls provide successful strategies of

winning more girls and women for science and mathematics,

thus reducing the shortage of science and mathematics

teachers. The video-tape titled "Righting the Imbalance" is

available at the Education programme of the Commonwealth

Secretariat, London.
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