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ABSTRACT
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fraining centres where rudiments of science teaching started in Nigeria includes (Onzaf i
olewa,

1977)

cMS Grammar School Lagos 1859
cMS Girls School Lagos 1869
st Gregory’s College Lagos 1878
paptist Boys High School Lagos 1885
waddel Institute Calabar 1861
st Andrew’s College Oyo 1876
Wesleyan Training Institute Lagos 1905

At inception of STEM education in Nigeria classroom activities were more of outdoor
d non-living things. Teaching was mainly by talk-chalk

activities or observations of living an
tion of facts and figures. However, there was 110

| method and learning was by rote memoriza
"much differences in STEM education curricula package and lesson delivery in Nigeria and

the rest of the world (Katcha,2017).

With the advent of sputnik 1 of 1957 there was a revolution in STEM education resulting in
~ shiftin emphasis from traditional teaching approaches to more innovative teaching/learning
' approaches of STEM education in U.S.A. Consequently there were STEM education
e curricula reforms all over the world. In Africa reforms in STEM education curricula started

ding to Ogunleye (1999) in Nigeria

: like bush fire during dry season in Nigeria. Accor
; curricula reforms efforts started after National curricular conference of 1969. The Federal

" Ministry of Education (FME), Science Teachers' Association of Nigeria (STAN) and West
[ Afican Examination Council (WAEC) were in forefront and central to STEM education
| curricula reforms: The efforts in curricula reforms resulted in the developments of Nigeria
i Integrated Science projects (NISP) Nigeria secondary school science projects (NSSSP)
_ National Science curricula for Biology, Chemistry, Physics, Mathematics etc. Today
la reviews, planning and development for Basic School and Senior Secondary
M is vested in the hands of National Educational Resources and Development
RDC) of Nigeria. At the tertiary institutions ecach educational institution

own STEM curricula subjects to minimum standard set aside for by the
iversities Commission (NUC) regulates

lic or private, National Commission for

) curricu
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Council (NE

develops its Rl
) appropriate commission. Examples National Un

I teaching and research at all Nigeria Universities pub
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Current Situation of STEM Education | '
Generally the performance of learners of STEM education from Basic school through

senior secondary school to tertiary institutions is below the expectations of stakeholders.
The performance of students at core science subjects offered at external examinations for
Senior Secondary Certificate Examination (SSCE) is not encouraging over the years. In
most cases students have not been able to make 5 credits pass in Science subjects including
English Language and mathematics required for admission to study STEM courses af
tertiary institutions especially in a University in Nigeria. In essence access to study STEM
at University level is limited with implication that only fewer Nigerian students are able tc
make occupational choices in STEM career options.

Within a period of 10 years (between 1998 - 2008) Nigerian scientists published 10,00
papers, Egyptian scientists 30,000 papers while South African scientists 47,000 papers th
same number published by the Netherland scientists in one year. The issue here is not th
number of publications that is disturbing as it might not be true as the information is o
gleaning from the internet. The disturbing fact is that Nigeria has fewer research outp

hitting the market compared to other African countries with less population like Keny:
Tanzania (Adikwu 2016).

Challenges Facing STEM Education
The cha?lenges facing STEM education in Nigeria includes but not limited to the following
Corruption is at the root of so many problems facing STEM education in Nigeria. Th
meager subventions from Government are stole

iy n in phases from sources till it reaches !
school authorities who do the same and, are at th

ereceiving end.

Funding is poor and
inadequate byq
School leve]

mismanagement is a norm r
getary allocation to education sector
funding comes as counterp

ather than exception. There is 7
atalllevels of government. At the B&*
art funds from Federal Government. 5%
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Govemment and 1nt§m?t10nal d'onor organization. At the tertiary institutions funds come as
Jvernment appropriation and irregular support from Tertiary Edu

cation Trust Fund (Tet-
fuﬂd) ofﬁCC. -

[security 18 everywhc-%r.e. with irpplication that lives and properties are no longer safe in
schools, the school fa(.:lhtles and instructional equipment and materials are often vandalized
by criminals or occupied by Internally Displaced Persons (IDPs) foralong time.

our STEM education curriculum is theory loaded and little or no relationship with our
environment. School STEM curriculum should reflect our environment and indigenous
knowledge. To achieve this there is need to have National Science Curriculum Conference
such that 'gown' and 'town' could meet and draw a road map of a relevant STEM curriculum
that will enable our graduate to participate with competitive advantage in a globalized
economy.

The enrolment of pupils at Basic School is explosive for STEM education because at this
level Basic Science and Technology is a compulsory subject. Thus, the enrollment figures
are not commensurate to the available STEM education human and material resources. The
enrollment figures thins out right from senior secondary to tertiary institutions as many
would opt for Arts and Humanities instead of STEM education programs. Professional
STEM teachers are grossly inadequate and many of them hardly enjoys re-training
opportunities that will add value to and make them relevant in the profession. University
graduates who are 1% rate and who require only professional certificate program to make
them good STEM teachers normally opt for jobs in other professions beside teaching.

Language of instruction in Nigeria is English. Teaching STEM at ‘Basic school using
English Language is a limiting factor. At this level of education mother tunge should be the
norm because they are learning to write, read and speak in English with very limited number
of English words. In addition, mother tongue enhances the use of ethno science teaching
Strategy, teaching from known to unknown, simple to complex and citing examples using
Indigenoug knowledge (IK) can facilitate interest and knowledge creation (Katcha et at
(2018),

School facilities are grossly inadequate and mostly in bad shape across th.e country.
Buildings are often poorly constructed and therefore lessons are conducted in bu11(!111g§ that
AT in bag shape or under the trees. There are schools WithOL%t classroom t‘urm-ture.
labOratorieg and libraries. According to Katcha and Yabagi (2015) in the 70s conventmn-al
Class size used to be 1.25' to 1:35. Today the ideal class size ranges between 1:30 to 1:50
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' .o defer from public to private
anything above will be regarded as large class size. Class s1ze

institutions. In some private institutions you can have as lowest as 1£101 Cllgzstzliel‘gfglfrdz
public Basic Schools and Senior Secondary Schools you can haveL up eocléss e is‘ e ordé;
sizes. Thus, large class size does permit best classropm practices. dari e is actually  laras
of the day instead of being an exception. A class s1ze of 1:1.00 and abo giperrrslsn g.h
class size phenomenon. In such situation teaching and learning becomels eIr)s commuqitv
breeds indiscipline with its attendant negative results on the teacher, ?i?ﬂ : ,e 1abora;0 )
and school authority. The STEM teacher becomes frustrated and stressful sinc o hr_y
practicals and classroom activities can no longer results in STEM lessons or an activity that

produces meaningful and active learning (Katcha 201 9).

Instructional materials and equipment are often in short supply and of low qgahty.
Laboratory equipment and materials are inadequate, expired or not ava.llable. Library
holdings are very few and outdated. Subscriptions into virtual libraries are inadequate and

golden when and where you have them.

STEM teaching is not learner-centred and activity based. At Basic and senior secondary
schools pupils 'minds' and 'hands' are not on science activities and therefore cannot subject
science tc sensory experience. The learning of STEM is by rote memorization of facts and

figures as innovative teaching approaches are not invoked but expository methods such as
talk- chalk method.

By the 1991 census women constituted about 50% of Nigeria population yet they are grossly
underrepresented and underperformed in STEM education This is blamed on stereotyping,
socio-cultural practices and socialization patterns. The girl child is often discriminated in the
STEM text materials and classroom practices. In addition to wrong perception of STEM
education held by women, they have low occupational options in STEM education.

Welfare and reward system for STEM teachers and stu
Motivational strategies must be defined and
Corruption is the greatest barrier standing tall be

dents are not adequate and not defined.
available for STEM teachers to pursue.
tween teacher productive and rewards.

Solutions

corruption in our schools system. The ant; . icati 1g
€ anti-corruption war in scho :

. . ols rith

free implementation g trate ystem should start witl

1es . " .. .
teachers, non . g : of STEM education policies. In addition retired

to . aders, human nght
particularly fight corruption in school system and
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ministries/departments of education. Confidently, if corruption is reduced to its barest
minimum everything in the school system will take shape (Shaibu 2002; 2014).

Opportunities

There is abundance of opportunities for STEM education students. If youths and indeed
every one receives relevant STEM education the econdmy of the nation will be turn around
for good of all. Thus STEM education stands to benefit in a number of ways including but
not limited to the following:-

I. Scientific and technological literacy

2. ICT skills and expertise

3. Self-reliance opportunities

4. Good governance

5. Community responsiveness and development

6. Industrial revolution (the country will be able to participate in fifth (5) industrial
revolution).

Recommendation

1. STEM education should reflect resources and products of our endowed environment
and rich indigenous knowledge (ethno science).

2. Teaching and learning of STEM should be technologically based.

3. Massive STEM skills and capacity building for STEM teachers should commence
immediately.

4. Community participation in STEM education should not only be encouraged but
enforce.

5 (Collaboration and partnership with relevant international organizations such as

KOICA, NEPAD educational agencies such as SUBEB, Mathematical Centre,
Research Institutes, educational institutions with Secondary Schools example
Faculty of Education with a Secondary School etc. will go a long way to add value to
STEM education policies formation and implementation.
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