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SCIENCE EDUCATION IN NIGERIA:
DROWNING BUT WAVING

The Vice-Chancellor,

Deputy Vice-Chancellor,

Other Principal Officers of the University,

Provosts of Post Graduate School and Colleges,
Fellow Deans of Facullies,

Distinguished Professors,

Heads of Department,

Distinguished Colleagues and Friends from Sister Universities and
otherInstitutions,

Your Excellencies and Royal [lighnesses here present,
My Lords Spiritual and Temporal,

Gentlemen of the Press,

Great OOUITES!

Ladies and Gentlemen

Preamble

Mr. Vice-Chancellor Sir, my distinguished audience, it is with great
pleasure and a heart full of gratitude to the Almighty God that [ stand
before you to give an account of my stewardship in the business of
scicnce education, This Inaugural Lecture which is being delivered
on behalf of the Department of Curriculum Studies and Instructional
Technology (CSIT), is the Glst in the gencral series of Inaugural
Lectures delivered in the University, the 12th from the Faculty of
Education and the 4th from the Departient of CSIT. This lecture is
unique, and it is a landmark in the history of the University for the
following reasons: Firsty the presenter is an Alumnus. of this grea
citadel of knowledge; Second, the presenter is presenting as the first
Female Alumnus Dean of this great University. Third, the presenter
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is .,.__.5 cEw female among the current Deans and Provosts of this
University. .

When we were asked to choose a date for presentation, [ specifically
chose Dnnn_:_:n_. to commemorate my 50th birthday. So, thisis a
double juy fur me. |1 bless the name of the Lord for m?im me the
apportumty o attain the golden age of 50 and getting to the peak of
my caveer. I ~tarted my academic career in the then Ogun State
University (now Olabisi Onabanjo University) as a Graduate
Assistant on 19th December 1990, and rose through the ranks to the

exalted position of Professor of Science Educati
cation on tl
October, 2007, n the Ist of

My being a Professor of Science Education is a divine design, When
| zw_,_mE admission into the then Ogun State College of m%._n.m:c: in
1979, T was to m.E&, English/Yoruba. However, the then Deputy
HHE_{E_. Dr. Eniola Sogbesan of blessed memory looked at my
Secondary School Certificate result (as it was the custom then to go
before him before the final clearance for full registration) and just
changed my course from English/Yoruba to Biology Geography.

I1e swid the Government had given them a mandate to admit more
students into the Sciences and since I had passed those subjects
n.__._E:w well, | should just go ahead with mhm“amﬁ...mmom,.m_m._.{ or
forfeit the skinission. 1 cried, and asked “but why™? s it a crime to
pass nll sebgects offered? Alecturer thatsaw me nmE_:m intervened on
my behalfy bt that worsened the case as Dr. mum.\_unmns maintained
that il | was ned ready for the course, I would forfeit the admission

After two () weeks ol passionate but fruitless appeal, I resolved &
forge ahend. Tothe glory of God, today, I thank Dr. Enicla Sogbesan
for that firm stonce.

| 617" INAUGURAL LECTL

M. Vice-Chancellor Sir, my distinguished audience, in 1987, I was
encouraged by my late husband - Prince Solomon Ademola
Bilesanmi, to scek a full-time admission into the then Ogun State
University, which I did after much persuasion because [ preferred the
part-time mode for [ knew full time was not going to be easy, with me
off job and our girls in school, but he insisted and subsequently,
supported and took care ofus wholeheartedly.

The encouragement and commitment he showed spurred me into
action and from the first semester cxamination, it was a success story.
Then, we planned that | would be a University lecturer, have a Ph.DD,
and eventually become a Professor. I kept faith with the plan and
graduated in 1990 as the best student in the Department of
Curriculum Studies and Instructional Technology and the best in the
Faculty of Education. Since it was customary for Ogun State
University to retain the best graduating student of each Faculty, [ was
givenan automaticemploymentasa Graduate Assistant that year.

Unfortunately, on 21st September 1990, barely three months after the
completion of my programme, my husband died, It was a very
harrowing experience. On the hospital bed, as if he knew he was
going to die, he made me promise him that 1 would not derail from the
path we charted together. 11is sudden departure was most devastating
but T was determined to fulfil my pledge, so with perseverance,
strong-will and hope to the glory of God, I plunged on. At trying
times, when it secemed I could no longer muster enou gh strength to
continue, | would remember my vow and somehow, I mean
somehow, Mr. Vice-Chancellor, there would be a way out. He
motivated me evenindeath,

M. Vice-Chancellor Sir, distinguished audience, may | humbly crave
your indulgence to kindly rise for one minute in honour of my late
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husband - Prince Solomon Ademola Bilesanmi. (May his gentle soul
continue torestin perfect peace, Amen),

Now to the business of the day.
1.0 Introduction

Mr, Vice-Chancellor Sir, my distinguished audience, [ am here
today as a Professor of Science Education to give a synopsis of
what I have been professing. Sir, there is scarcely anyonc here
who can debate the assertion that a country's level of scientific
and technological advancement is an index of her level of
development. It therefore follows that if any nation must be in
the league of developed countries, she must take the issue of
science education seriously, and with aburning passion.

Perhaps, in appreciation of its facilitative potentials, the
National Policy on Education has as one of its objectives for
secondary school education the desire “to equip students to live
effectively in our modern age of science and technology”
(FGN, 2004). This, to my mind, suggests that the Federal
Government realizes the fact that science is not only a school
subject, but also a way of life.

ﬂmz_.m 1

Then, the big question is “Can science in Nigeria as it is today outlines:

meet the challenges of development in the 215t Century?” The
answer is glaringly evident in the state of science education it
Nigeria. Without mincing words, the science teaching and’
learning processes in Nigeria are bedeviled with a lot of
challenges. Itis therefore pertinent to ask,what is the situation
of Science Education in Nigeria? Hence, this Inaugural Lecture
is titled:

Science Education in Nigeria: Drowning but Waving,

Science Education.
. The Teacherand Teaching Effectiveness.
. Achievement in Science Education. .
- Gender, Achicvement and Science Education.

- Indicatorsof “Drowning”.

Conclusion.
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To do justice to the topic, 1 shall run through the following

- Conceptual Clarification of Teaching, Learning and

- Response to the “Waving™/ Suggested Rescue Actions.



1.1

Conceptual Clarification of Teaching

Mwwwwam nﬁ._ be ﬁ_nm"im as a purposeful activity carried out by
e eone with a mﬁ_mﬁ_i:mnm knowledge in a skillful way to
Mm J_.Em the cognitive, affective and psycho-motor
mnwmgcﬁ%%%mﬂ%cwwﬁwcz or a group of persons (Ogunyemi
). s(2 teaching is an interaction b h

5 ctween the

teacher and the taught and the result of the interaction is

expected to bring about the desir _ :
it bsipigre: able changes in the behaviour

ﬁ_.wn_ﬂw_um S_Qm._._ﬁ and Starr (2006) and Bilesanmi-Awoderu

(2 P,v teaching is an attempt to assist students in acquiring o

nwm:m__nm. some skills, knowledge, ideas E::Enmmow

appreciation, Moore (] wqmu concluded that Hmm_:zm is not just

mm matter E,. teachers talking and students listening, He n._u:,_,nﬁ_

that effective teaching involves interactive communication

patterns :___E are skillfully directed. Therefore, before m:n Jone

can be adjudged to be teaching, he or she must have ac M:. d

the necessary knowledge to be shared and ﬂumwnmm%m _w

M&Enézw md__mwn_. its effective delivery, :
gunyemi (2000), while quoting Ehmar

the mom_mo?m.mn:ﬁHﬁhzmamﬁ_:wr i

enabling the learner develop his or her potentials;

contributing to thinking in the subject; -

m:&_aasm students' interest; ,

suiting the circumstances of teaching language; and

suiting the individual teacher's activity and EH.R&

The aims of teacl i :
clude: ching science, following Das (2006) would

1]
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1.1.1 Acquisition of Knowledge and Information: The
students studying science should acquire knowledge of
scientific facts, principles and cvents of nature, living
and non-living, rules of health, and sanitation and other
kinds of knowledge of science that will help the learner
to live an intelligent and eflicient life in a modern

society.

1.1.2 Developmentof Interestand Appreciation: Teachers
arc expected to conduct their teachings insuch a way as
to stimulate the interest of learners so that what they
eventually learn will be meaningful and permanent.
Such teachings should make students develop interest
to pursue scientific activities within and outside the
school, read scientific news and literature, organize
science clubs and science exhibitions, science
competitions and try to apply scientific knowledge in
everyday acts. In addition, studying science should
make students appreciate the contributions of science
for the well being and comfort of mankind and how the
ideas and achicvement of science have helped the

progress of human activities.

.13 Development of Favourable Habits: Science 1s a
pursuit of truth and its pursuit demands intellectual
honesty, diligence, perseverance, tenacity, patience,
concentration of mind, unbiased judgment, and
objective observation. These qualities also help the
learners to become self-confident. The study ofscience
should develop such healthy habits. Students should
imbibe habits of taking care of personal health and

preventing common diseases.



.14 Training in Scientific Method: Through the study of
science, the students should be trained in scientific
method of procedure for solving problems. This is
infact the problem-solving method (hat involves
applications of critical thinking and systematic
procedure,

1.1.5  Development of Secientific Attitude: Scientific
attitude refers to critical observations, inquisitiveness,
broad-mindedness and open-mindedness, objectivity in
approach, non-belicf in superstition and hearsay, belief
in proof, trust in correct evidence, respect for others'
opinion, faith in scientific methods, unprejudiced
judgment, belief in cause and effect relationship. Such
attitudes are needed not only in study of science but also
in solving problems at home and in the society. For
instance, through development of scientific attitude,
youaccept that Albinos are not products of matin ginthe
aftemoon but that of gene mutation, having children
that are of sickle cell is not a function of some unseen
powers but as a result of the parents having AS or SS
genotypes.  These qualities when developed in the
minds of the students and instilled in the behavioural
pattern of the leamers, solve many prablems of
individual and social living. Hence, science attitude is
considered an important constituent of the aims of
teaching science.

1.1.6  Development of Skills and Objectives: Teaching of
science should aim at developing in the learners various
skills involved in studies of science, such as skills in

~drawing diagrams and sketches of specimen and

161" INAUGURAL LECTURE | 8
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apparatus, constructual mem_.mxwﬁ.:.:mE.i mw:_mﬁﬁﬂ
arranging and organizing experiments mscience mm_: :
as for handling instruments and apparatus, mw” 0

observations, and the skill for ,E?Em _ﬁo_u.&:w,w_
Studying science should develop in the learners the
ability to identify a problem and mEsEﬁmﬁ_m Eﬁo_ﬁmm_mm.
experiment, collect and :._;m%h_ﬂn data, &mn,:mm Rﬂ: MM
ability to improvise equipment and apparatus Wwh

necessary.

1.1.7 Science Studies as a Basis for Future Career: In the

scientific and technological world n__m today, :ER are

' innumerable avenues E_H.E.H,__u science ramm. :”,
application. Science, in addition to _umEm. a _,.,MH” .wm
general education, prepares students for futu
vocations and carcers in science.

Conceptual Clarification of Learning

Teaching is not meaningful without learing. moﬂ__ ﬁmmnuﬁ%hw
be completely done, students ﬁ_mEmH must. m”. ncnn_uE
However, learning is a _...E.mn:.i EEm., According J e A o
(2010), learning is a change in behaviour as a _.Mmm ! w:m_
experience. One could say that the general aim o m_ :ﬁﬁcnmn_ﬁ
activities is that people will Hnm___: from EmE.. m,ﬂr H.E -
make education synonymous with HmEE:m_“ it simply mmww it
learning is the intended outcome of educational processe

practices (Biesta, 2009).

in di f However, Bloom,
ing can be in different forms/types. .
WMMMWEME Krathwoh! (1964) identified three domains of

educational activities as:



1.3

I.Cognitive;
2. Affective; and
3.Psychomotor domains.

1.2.1 Cognitive Domain: This has to do mainly with cognition.
It emphasizes knowledge, mental abilities, recall of
information and development of intellectual skills. Here,
students are expected to acquire scientific knowledge and
learn scientific concepts, facts, principles, theories, laws,
and generalizations.

1.2.2 Affective Domain:  This is mainly concerned with
feelings, attitudes, emotions, ete.  Students are expected
10 imbibe scientific attitudes, ethics of science like
objectivity, curiosity, open-mindedness, honesty,
skepticism, etc.

1.2.3 Psychomotor Domain: This is mainly concerned with the
coordination of the brain with the hands. It emphasizes
the use of motor areas. Here, students are expected to
draw, build, mould, manipulate equipment, perform
experiments, etc,

Conceptual Clarification of Science Education

Science education is an integrated field of study which
considers both the subject matter of science disciplines such as
Biology, Chemistry, Physics, Agriculture, etc, as well as the
processes involved in the learning and teaching of science. In
other words, science education implies exposing learners,
usually prospective tecachers of science, to scientific and
technological knowledge, to the nature of science and scientific

L] 61" INAUGURAL LECTURE |/] 10
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processes, to scientific attitude as well as equipping Em_:_ with
professional skills. Thus, a thin line exists between science
education and education in science where the latter refers
primarily to understanding and application _nm scientific
concepts and principles while the former involves the
development and acquisition of E.n_Emmnm___mamwaﬂ,.nm required
to help others acquire scientific and technological knowledge
for ready application to everyday living (Okeke, 2007).

Let me quickly remind us that the importance of science and
technology to life cannot be overemphasized. As a matter of
fact, science and technology make life whatitistoday.

1.3.1 Values of Sciencein Everyday Life:

The knowledge uf science has brought about significant
changes in all spheres of life be it health, industry,
agriculture, communication, :.m.H,,mt_E.E:o._f
engineering, power, etc. Science education Hm_mmmm_z__a
as it is of immense value in the student's individual life
and his or her life in the society. Its values as opined by
Joshi (2007) are:

1.3.1.1 Intellectual Value: Science is a method of
acquiring knowledge. Such scientitic
knowledge he!ps to sharpen our intellect and
promote intellectual honesty. It makes us
systematic in our reasoning E._ﬂ helps to
report an event or a thing without any
prejudices. Science education helps one to
develop positive attitudes like open-
mindedness, rational reasoning, confidence
and desire for the acquisition of correct
knowledge and, such positive attitude helps
an individual to solve social problems.

11



1.3.1.2  Acsthetles Value: Science is basically the

1.3:1.3

process of unfolding the store of mysteries
and beauties that nature possesses. Thus
science education is essential for developin :
an mm.mz._m:n sense in an individual m_,:m
scientists feel anintrinsic claim and rmm.uﬁ__zamm
Ea enjoying the aesthetic aspects of his or her
discoveries and inventions.

fcnmzama Value: There arc a large number
a?o&:&ﬁ for which the study of science is a
primary requirement.  Examples are
Medicines, Engineering, Computer Studies
Paramedics, Agriculture, Biotechnology. ﬂn_
In :ﬁ contemporary time, there is :mw_:{ mr
vocation that does not need the EE,}_Hmamn. of
science, It thus becomes quite clear that H,_
enter into any such vocational course, an
individual must have knowledge of mﬂm:nw_

Practical Value: Scientific principles and
laws find a large application in evervday :wm
For proper utility of such %EHE&E _umma
w:o...imﬂmm of science is zanmmmm_.._‘... The
mtm:nm:o,ﬁ of science is found in electricity
no_Eu:EHnm:_c:. electronics, :m..:mﬁﬂw.n.
intormation technology, ete. One strikin :
mmmzﬁ_._u of the practical utility of science Hm
wcﬁ_zﬁ_ in telephone and Internet through
which one can reach people anywhere in the
EﬂE in a matter of minutes. The practical
value of science is felt in medicines and

| 61" INAUGURAL LECTURE | ] 12
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health. The sources of entertainment like the
television, radio, cinema, Internet, aré all
contributions of science which have
rremendous utility in modern day life.
Qeience has provided newer dimensions to the
hobby of an individual, for example, a person
whose hobby is gardening will enjoy and
benefit from the knowledge of plant breeding,
soil. science, fertilizer science, etc.

Moral Value: Truthfulness and reasoning are
good qualities desirable in all human beings.
These qualities make one's life worth living
although there is currently erosion of moral
values due to materialistic greed. However,
Science still places emphasis on training in
truthfulness.

Psychological Value: Teaching of science is
essential for developing scientific attitudes
and scientific temperament. Learning of
science is based on the fundamental principles
and mazims of learning. Science being an
activity-oriented subject helps to satisfy basic
human desire of knowing about wonders of
nature and satisfies human instinet like
creativeness, self-assertion, curiosity, ete.

Cultural Value: The knowledge of science
develops in us acapacity to critically examine
facts and arrive at logical conclusions. A
study of the pastand the discoveries give usan
insight into the life, sacrifice and adventures

13



of great scientists, and also the cultural
heritage of people,
-

13.1.8  Adjustment Value: Science helps us to
develop scientific attitude and scientific
method.  Such a method prepares an
individual to face problems of life and solve
such problems systematically and
successfully. A person possessing scientific
attitude is open-minded and has a desire for
accurate knowledge. Ile or she belioves that
the problems can be solved through proper
efforts involving scientific observations and
experimentation. Science attempts to provide
us with systematic and organized information
comprising scicntific facts, concepts,
gencralizations, laws and theories which may
prove helpfulto all ofus notonly in enhancing
the span of our knowledge but also in finding
solutions to our problems.

2.1 TheTeacher and Effective Teaching of Science

A teacher is simply somebody who imparts knowledge. Dada
(1999) defined a teacher as g person who imparts knowledge
for a living”, The success of any educational system or
programme depends, to a large extent, on the quality and
availability of qualified and committed teachers. This is true
because the teacher formulates, designs, assembles, controls,
supervises, selects, explores, facilitates, mani pulates, assesscs
the teaching-learning materials, and evaluates all other factors
mthe teaching-learning process (Adetayo, 2011).

] 61" INAUGURAL LECTURE | ) 14

the importance of feachers to nE.:q::,:ﬂ_
laba (2001) opined that no matter EE we

em may be, the implementation cum
ble for its successes in the
ver happens to the

Stressing
implementation, A
defined an educational syst :
the implementers will be H%ommw il
is. I ined that whate
final analysis. Ie further opit : : 16 e
imp! E:n_mﬁm will eventually reflect in the output of the systen

Furthermore, Bajah (1999), while submitting on the importance
of science teacher asserted that:

“No matter how well our thoughts about
science have been amcmmmﬁm.a , and
documented, no matter how realistic we
think our objectives are, the success of our
science programmes depends 1o a great
extent on the classroom teacher. ww. is
he/she in the final analvsis who transtates
our thoughts into actions—pg. 43 - 497,

The teacher therefore occupies a key role and he/she is nmu_zmmﬂ
to the business of teaching in the schools. }nﬂn__mn_ _m to n.“.n__m
v 1t zibl
(2007), a school teacher may be provided ELM_ al %ow___ -
facilities in terms of laboratory, apparatus mm_ M, .qum .um
cien or teachin
_ i Alabus and a sufficient time
iven an ideal syllab ient. o £¢
m:o:nn but unless he/she is enthusiastic about his/her work,
L E

_ ws how to teach science;
knows the subject and really knows

keen and well informed teacher E_E E.ﬁm Ew_n_m' Sl
believes in its value will succeed in spite oI ditiicu

handicaps.

15
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Of all the factors instrumental to effective teaching and
learning in the school system, Bilesanmi (1999) alluded to the
fact that the most important is the teacher factor. This is partly
because the teacher is capable of turning a seemingly hopeless
learning condition to a motivating or conducive one thereby
influencing positively the effectiveness of the teaching-
learning process. In line with this thinking is the axiom that
“no education system may rise above the quality of its
teachers™ (FGN, 2004:26). Hence, this statement aptly and
succinctly underscores the decisiveness of the teacher-factor in
any educational system (Akhilomen, 1992),

Let us look at the analogy drawn between teaching and
marketing or selling by Ehindero (2010). The teacher like the
seller has a product (packaged knowledge) to “sell” to an
active, critically minded “buyer”, the students. To scll the
knowledge or message; call it concepts, generalizations,
principles or laws embedded in the different disciplines of the
school curriculum, the teacher has to make the product
“attractive” to the buyer. He/she has to know through
reasening and planning the ‘taste’ of the buyers in order to
determine how to develop and package the product to sell. In
developing such products, the teacher will be guided by the
psychology of the learners, their levels of intellectual abilities,
their preparedness or predisposition to learn, their learning
styles, learning habits and the optimum atmosphere within
which the learners can negotiate the meanings of the packaged
knowledge with the teacher. The negotiation has to take place
within the context of trust, commitment, willingness,
understanding and professional ethics.

| 61" INAUGURAL LECTURE | ] 16

Bilesanmi (1999), in mmeFw:m_za nmﬁ& model of ﬁ_mmwmwﬁ_
characteristics and students' achievement in some ,.u_a?u,ﬂmad
concepts, sampled one hundred (100} mﬁno:nmmgﬂ mmmﬂa |
bhiology teachers and one thousand {1000) .m:..a.,EH.m,_., e <mﬂ
provided a most meaningful causal model _:f_u ._._HH.H.m w,ﬁ .
(11) independent teacher variables E_._a ﬂE_E:m mm .Hm@. e B
in secondary school ecology. It also indicated the _E_Mzozz -
well as the estimates of the E.EFEE of ."._,.o causa ﬁw,# MH
bringing out the direct msm. indirect effects of ﬁﬂﬁw ]
characteristics on students' achievement as well as E...u.vcn ]
of the total effect of the eleven (11} variabies that are direct anc

indirect.

17
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del should be noted by E:.Eww:%
ducators since these could provide m
ping a more effective theory an
ilding through effective

The Hypothesised Causal Model for X,-X,, Showing Path and Zoro Order Co-efficiants, more ‘parsimonious mo
7 5

\ developers and science €
strong basis for developing s
technique for efficient nation- u

Qcience Education.

B gera] Ty

Model

The New Model for X=Xt A More Parsimonious

” i m.-... bl 4 .I:ﬁhk...rh.-l._i | Ll W
. Figure 2
T, eVaiabin) e Gender % = ¥arkabig s Quetilicalipn :
My e ¥oribiey = Seimntile Bis _..u..i__:__. u Mode gl Shady 4
Iy =Voriobieg « Eaprrance 1w ¥arioblg = Cogaitive Siykr
P Xy oaWoibiey = Teachars undtestanding of Sereee 3 aVariabigs Sl Cerceat B
: intirg s AltitLde Be Trachieg Frolesion By w¥orbige Altlude o Beibogy Trothing 3 » 1:
Tu sVariabiay, = Teaching Syl By o ¥orabiryg s A sime v” _—ﬂ—.ﬂ_.....u.ﬁ H e
¥ 1ianrobiy sDeAdi ; u..__ aaieiey L1121 S L
T e R .o L poloni
L ' 5 g TL everictle g w S = 1oar Teathy
’ ; ) " 1 .E”u_,nq "HMH_.H. Srihing zhhﬂﬁ r__. < Wrbiefy - h_..._“m.,.,._“”___w_-u Teachirg
The study documented that the more parsimonious model is I _a,_nﬁ i ok A,y = Veriableyys Achi
. f ar h : = varatleg =
effective in determining students' achievement in ecology, As &
such, six (6) teacher variables; understanding of science, _
experience, self-concept, teaching style, attitude to biology

teaching and cognitive style were reported to have direct causal
effect on students' achicvement in ecology. The study,
therefore, concluded that the various linkages shown in the

19
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3.1 Achievementin Science Education

W_Hﬁ%c mﬁm _M%Hﬂm:mﬂ of %Emznn as aforementioned, the
nd : . ective efforts of rescarchers to | .

science teaching and learnin i tadeiits sil

e JEAGIITG | g, science students sti

w_mmwsw_ﬂn (Soyinbo, 1982; Onocha, 1985; murﬁmerﬂ_“_

; Balogun, 1992; Bilesanmi Eww. (8] shitii .

5 ogur d 1, . unniyi, 1996;

) Bilesanmi-Awoderu and Ogunkola, un?ﬂ mmmmm_”ﬂ_w“

Awaoderu, 2006a and Biles _
: * & i L ﬂ.“ = - A :
evidentin Table 1. sl NROR 2075 This 35

C] 517" INAUGURAL LECTURE:
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Table 1
Students' Achievement in the Ma
between 2002 and 2011

y/June TPure Science Subjects

|

Year | Subject

Total Mo, of

No. of Credit

n
i

Candidates Fass
2002 | Physics 354,188 120,768 47.51
Chemistty | 262,824 90,488 14 43
Biclogy 582,119 278,122 31,53
2001 | Physics 270,474 130,982 4843
Bl Chemistry 273,906 143,839 5§2.51
Biolopy 1,025,572 362,249 18.25
004 | Physics 165,162 135,359 5103
Clhemislry _ 269,774 105,133 34,97
| Biology 832,689 287 484 34.52
™ 2005 | Physics 145,640 144,132 A7 |
Chemistry 151,378 179.153 50 398
Biology _ 1,055,710 377,603 3577
2006 | Physics _ 379,823 321 450 5§30
Chemisiry 384,123 _ 173,304 A501 |
* Biclogy 1,149,400 £52,202 49,43
2007 | Physics 415,245 181,092 33.19
Chemisiry 323,335 194,729 3599 |
Biclogy 1,219,829 414,408 /AT
7008 | Physics | 403913 195,622 a_gl__
. Chemisiry __ 400,069 180,563 4413 |
[ Biclogy _ 1,244,142 420,823 W82 |
3000 | Physics 454,802 _ 146,341 3318 |
Chemisiry 460,933 161,534 15.05
Diology 1,518,220 499,432 32.90
3010 | Physics 487,063 139,264 3764
Chemisiry 511,733 28,388 25.09
Biology 1,095,223 531,564 2664
2011 | Physics 587,712 157,543 26.80
Chemistry 611,453 130,345 20 94
Biology 2.076.675 | 556,132 7678 |

Source: West African Examination

Statistics Unit 2011
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Table 1 shows that students underachieved for the period of ten
(10) years under consideration {2002 - 201 1} in the May/June
Senior Sccondary Certificate Examination (SSCE). For
mstance, in 2002, only 47.51% of the students could obtain
credit pass level (Grades | —6) in Physics followed by 34.43%
in Chemistry and 31.53% in Biology. In 2003, Chemistry
students managed to obtain an average percentage credit pass
of 52.51%, followed by Physics recording 48.43% with
Biology taking the rear with 38.25%,

A quick summary of their performance shows that for Physics,
in the ten (10) years under review, it was only in twe (2) years
1.e. 2004 and 2006 that over 50% of the candidates passed. The
same can be said for Chemistry whose candidates had above
30% also only in 2003 and 2005, Surprisingly, Biology which
students see as a very soft science subject did not record 50%
passintheten(10) years. The nearest was 49.43% in2006.

This implies that a few students would eventually be able to
pursue science-related courses in higher institutions, This
consequently has a great unplication on manpower
development, scientific advancement and technological
attainment of the country, This dismal performance calls for
serious concern and confirms that Science Education inNigeria
1s indeed drowning.

Several factors have been identified in the literature as
significant contributors to this deplorable situation, such
include the teachers, the students, the school environment, the
home environment, the nature of the subject, nature of
examination, teaching strategies, the government and the
society at large (Onocha 1985; Adeyegbe, 1993; Bilesanmi-

| 61" INAUGURAL LECTURE | 22

4.1

Awoderu, 1996

B mi-Awoderu,
. Onafowokan, 1998; m:ﬁmmﬂé _
o Oﬂwa.._.nﬁ.._ 2006¢; Bilesanmi-Aw oderu &

2004a&b; Bilesanmi-A _Awoderu, 2007b and Bilesanmi-

i - Bilesanmi
Oludipe, 2006; .m_
Awoderu & Bamiro 2008).

Gender. Achievementand Science Education
L]

related courses.

formance does

'per
al consensus that students' p o

. ern as far as sex is concerned.

not follow a particular patt
is evident in Table 2.
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Table 2,
Statistics of Entri
s tntries and Perf
: ormance Resul '
il sultsby Gradeon G i
. : A nGen ;
_ Year Subject | Hat for Exam Pass Grades 1 et Bngs
rades 1-6
Boys Girls ik
- . ayE %% ._ Gi _ i
2002 | Physics 130,904 | 123284 62,067 L:“u pu“_w -
e, _ 067 : s | o272
[ : lemisloy [ oL RGO [42.033 67,170 2602 iG,07S 25.660
2 ! RiF] 36,47 B
—— ilopy | 486,700 AG5d149 125807 | 2647 1] kil 25
- = | 26,47 L Palg a
Physics 163423 | 107,081 | 85661 | %239 | a0 | -
= : Lol A 1 80Rd
: ._r_::upd_._ 165,432 108,474 23,100 S 23 63,352 _ 58.40
wlopy | 500415 426,157 274,812 4585 =
20l | Physics | 182 ._ ) ; = =
i 2456 2806 | 92,868 |
Fones L 2, 5089 | 44512 | 5375
sy 175,523 94,251 B7.074 47,61 45,254
[Bislopy . . _ —
." — 1ekiogsy 572,134 260,555 132917 23.24 100,729
2005 _“_.,w.r._nh 196,543 140,007 96,342 49.02 a9 .ﬂ#r.__ =
= L ) g 742 46.77
enustry | 198,987 152,581 GG, 208 4K 15 74,222 48
: = A e Brit)
Dialogy 601,232 “ 454 478 | 208,321 L_U_ i 2
2006 | Physses e o | B8 | e
256,619 | 123,204 | B2.067 | 3108 | 33573
= - “ i i 57 27.2
Chemisiry | 264,232 109,89] B2,170 | 3299 | 36,675
e I 4 : ! K a0 59
[ — 4 ulopy | 586,700 | 562,700 118,807 20.25 107,680 LB
07 | Physic 2 [ 1 = : =
_ _ 1VRICH 224143 | 185,102 105 661 47,14 04,059 482
i ol : , b
: | .._E.._u:w 226,246 | 197,089 113,100 _
o : 3 4505 103,353 5244
] == | oy 640,415 500414 264,812 41.35 271,115 45
21001 hig iy -~ | [ - : — =
. Pliysics 123 45 182450 112,868 | 50.51 94,512 -
- = | \ e 51.8
Chenmusiry 224,509 i 1H4.500 AT.0T4d arR77 75,258 4 :
_ | = L | i I8, i 0.7
— E_n_nwﬁllhmﬁa | 572,004 i 202,917 30,19 180,729 3 ,
2000 | Phvsics 7 s 198,457 | 126 ; . =
o poames 256,345 | 198487 | 126342 | 49.28 2
Chennsiry 260,60 [ 1t T g : L
" 260,053 194 980 116,208 44,53 (04,222 32
| _ ; ¥ A22
693,566 | 39837

[iology | Hld 634 47.7 b3
A% 72 | 283,342 4145

010 ._.__.._r....__.._ 201,540 D423 24.342 42 68 1K
| M..._.,..:.:EG | 301,390 : 210,345 S A5G _ um. _w_w_ 4mAMM “Mﬁ_w
i __ar“M Nﬁ?ﬁf :nn 7 | 345564 | 3201 | 19223 ua_,h.n_ i
L 300,118 | 27654 | 124342 | 4143 | 95453 | 338 |
hermistry 332,108 | 290345 | 109456 | 32.96 | 76,102 5
| Bivlogy 1,133,243 | 543432 | 345,564 | 3049 E}_ E.._ m”.mm_"

Sonrce: W i ftat
ext African Examination Conncil, Research and Statistics Unit 2011
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A review of the ten (10) year (2002 — 2011) pure science
students' performance based on sex revealed thatno particular
pattern could be ascertained. Also ofnote isthatatno time did
the students {male and female) record 60% credit pass, In
2002, in all the sciences, boys had higher percentage passes
than their female counterparts. They recorded 47.47% in
Physics as against 97.23% for the girls; in Chemistry, they had
56.02% as against 25.66% for the girls; and in Biology, they
had 26.47% as against 25.7

294, for the girls. Also in 2006, the
boys outperformed the girls by having 31.98% in Physics as
against 27.25% for the girls; 32.99% for the boys as against
10.59% in Chemistry and 20.25% as against 18.07% for the
girls in Biology, Also in 2011, the boys performed better than
the girls in Physics by recording 41.4 39, as against 33.18%;
while in Chemistry, the boys had 12.96% as against 26.21% for
the girls and'in Biology 30.49% as against 20.38%.

However, in 2007, girls outperformed the boys by recording
48.21% as against 47.14% in Physics, 52.44% as against
49.99% in Chemistry and in Biology, 45.23% as against
41.35%. Also, in 2008, gainst
the boys' lower record of 50.51%
38.77% in Chemistry and 31 S59%asa

o

the girls recorded 51.80% as ¢
pin Physics, 40.79% e as agamst
guinst 30.19%.

.

This general picture of equal performance has support iy other
studies. For instance, studics such as Bilesanmi-Awoderu
(2000f), Milbourne (2004) and Bilesanmi-Awoderu
(2006adc) found that male students performed better than their
female counterparts, On the other hand, studies such as
Duyilemi (1997), Bilesanmi-Awodcru (1998) and Bilesanmi-
Awoderu (2007b) found that female students outperformed
their malé counterparts. However, no significant difference

[g=
L]
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5.1

was recorded by Bi 3 .
ity _“m.w . w_ Bilesanmi-Awoderu (2001) and Bilesanmi-

H.E_._.Hn{ﬂ_ m:mmmu:_m (1998)'s study came up with the fact that
sex is an _Eﬁcnmﬁ factor even in students' achievement of
identificd _m_mmn:: concepts in Biology. For males, Ecolo ;
the least difficult followed by Diffusion and mamimﬂwcs mqu,:dm
could be memEna against the background that _uc,.“_‘m JHM
mmm.ﬁm:w interested in Space, Environment and bnm_rm_,mﬂm
mmnwaomwn, 1994) and this positively affects their performance
in Ecology which is an outdoor affair, Females, on the other
:mun., have _u.mm: found to be interested in E_“.,_Em, Health and
Mwm_msn. Am:nﬁmrc_ 1994), no wonder then that they found
espiration .ﬁr_n_._ deals directly with the functioning of th
body least difficult followed by Diffusion and Ecology. In z._M

study, it was documented that : :
1 male achieved :
female counterparts. higher than their

u._:m_ inconsistency will not allow researchers to put-paid to
studies on sex and science achievement for now, particularl

when students keep recording dismal E_‘EEEEM in mﬂgnmw
Emac._u, confirming that science is indeed drowning in Ni E.mm.
Mr. Vice-Chancellor Sir, distinguished audience, itis em mn_. :
for us to examine the evidence. _ PR

Indicators of “Drowning”

5.1.1 Overcrowded Nature of Science Casses: In Nigeria
m.:m mnEm_”a for formal education with a .E_.__nc_::mﬁm
increase in school enrolments, have resulted in J
dramatic increase in class sizes, with attendant high
teacher-pupil ratio (Onwu, 1998). Ajewole _.”EmmE

('{61°! INAUGURAL LECTURE | J 26
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disclosed that although the recommended teacher-pupil
ratios are 1:30 for primary and 1:35 for secondary
schools, but, observations in many states in Nigeria
revealed between 1:50 and 1:85. Whereas, the National
Policy on Education (FGN, 2004:13) stipulates that
students should choose oneé subject out of the following:
Biology, Chemistry, Physics or Health Science, it is
observable that almost all the students offer Biology as
there is an assumption that it is the softest of all the three

(3} sciences.

This choice or singular act has placed a lot of stress on
Biology teachers becausc all Biology classrooms arc
always overcrowded with students. In Ogun State,
Bilesanmi-Awoderu (2000d) and Ogunkola, Olatoye &
Erinosho (2004) found the teacher-student ratio to be
1:70 in Biology classes as against the stipulated 1:40
ratio (FGN, 2004: 15). Onwu (1995) opined that despite
the expansion of teacher-training programies, teacher-
pupilratios otill remain high between 1:50 and 1:85.

It must be noted that large classes do not encourage
aetive interaction between the students and the teachers
no matter how competent the teachers are, large class
overstretches the inadequate instructional materials and
places much problem on the teacher in case he'she
nosamﬁmmEﬁSd;ﬂE;__%DWEH__EH.E.m_.uac&_ Inthis
context, the teacher 15 not i1 the best position to give his
tmost best; therefore science education is left to drown.

[ ]
|
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Figure &

5.1.2 Inappropriate teaching methods: Teaching method

15 an integral part of the teacher-training programme. It
essentially, 1 most cases, differentiates belween
trained and untrained teachers. The methods of
teaching employed by a teacher, is fundamental to the
extent of learning acquired by his'her students. 1f the
general aim of science teaching includes assisting
learners to develop cerlain attitudes, knowledge and
‘skills regarding order in nature, then no single method
should be stuck to by the teacher, Instead, the teaching
methodology should accommeodate a wvaricty of
methods tosuit the concept to be taught.

But,whatis the observed picture on the field?
Bilesanmi-Awoderu (1996b) found out that of the

twenty-five (25} teaching E.__nﬂ, _nmﬂ_:%mmg
mﬁEn»nﬂn@;:n&cmm__,m:ﬂnmmmm_ E.mmmnﬁn to nmﬁﬂm.m_x ( 5
Biology teachers, only three (3) were indicated as mostly
used and mostly confident with, ﬁnﬁ_.____n seven {7 Eﬂm H_Jﬁﬁ
used despite the nature of the existing m,_c_nmm curriculum
which emphasizes variety of teaching and . Eﬂéﬂm
approaches. One of the mostly employed strategies ¥ :w
teachers was the demonstration EE,EP This mﬁn_:m._m in
agreement with Laoye (1994) who pictures _,_.&a._ cﬁaiﬂ_m MH
the secondary school level as mere science HmnE_nm ._&_M ”H e
aids of simple demonstrations. .mm further n:zcannﬂ_ﬁ
method (demonstration) as an activity amﬁ.ﬁﬁmn ﬁoﬁ;wﬂm
teacher and meant only to verify facts and E.Enﬁ_ﬁnm that have
carlier been learnt without the students being actively
involved.
Another major finding was the range of mﬁam“mmwnmr_smmﬁ ._,___ﬁ.ﬂ,m
rated as being “Never Used” in mE.Emu_q lessons, These
strategies included video-playing, using Hmmcﬁnn ﬂm,w.m.o”ﬁ
“role-play”, simulations, etc. One Emﬂms.@ reason for .
non-use of video-machine and television 1n Em%_smv o1
instance, was the fact that the rural schools do not m“.ﬁs _.wq,w
electricity. On the other hand, in E__w E.E: schools, W EFM,
there is electricity, its supply 1s nm_:aﬁza mn._u _En naw,ﬁ_ a
buying and maintaining a generator 18 too _Ea_ﬁwzm.amm om%n“.
procurement of J,Ema-s._w.c_.::n Egmﬂ”ﬁﬁm_oﬁ may be bey

i ility of some schoois.
%M Mww_hm”wﬂm%oﬂww cum the teachers admitted that Emw w_ﬁ._n.é
those students' centered approaches and mﬁﬁaﬂmﬁn ,.ﬁmﬁ
potency in effective teaching and learning Eo_.Mnmm_ﬂ _w_m
argued, strongly too, that Eom,m strategies cou ﬂsw -
employed due to shortage of time, scope of conten

29
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problem of assessment. So, science cducation is left to
drown.

Ogunniyi(1982) contended from an analysis of data on direct
observation of interactions occurring in sclected secondary
school science lessons that science teaching is still a “talk and
chalk affair”, Science in most cascs is taught for the students
largely to satisfy examination conditions but not to gain
uscable knowledge and skills.

The conventional method of teaching science in the
secondary schools is a method where little or no instructional
materials are used in the teaching-learning process.
Researchers such as Bajah {1984), Ogunniyi (1996) and
Bilesanmi-Awoderu (2000d) have established that such
method is typical of Nigerian Biology classes. Thus,
students learn by rote and are unable to apply knowledge to
new and unfamiliar situations. This method of instruction,
no doubt, falls short of the principle of modern learning
theory and goals of science cducation, which stresses
students' active involvement in the teaching-learning

process. It does not also accommodate individual
differences.

Moreover, Bilesanmi-Awoderu (2000d) showed that 61% of
the science teachers employed direct teaching while only
39% employed indirect teaching, at the secondary school
level. This is in line with the findings of Odubunmi (1980),
Okebukola (1982) and Osuafor (1999) who found that most
science teachers engaged in direct mode of teaching. This is
not good enough, as studies such as Joe, James and Russel

(1981), Olagunju (1994) and Adeyegbe (2005) have
indicated that the indirect mode of teaching is a profitable

S

strategy of enhancing mEmmnﬁ mn.rm.n,_,,mz.,_nuﬁ,ﬁ%.
Biology/Sciences than the direct Emowim\q style. -
accounted for this, according to Ogunbiyl Tc__u.&w is tha

teachers have not been given enough opportunity for re-

training.

One can then conclude that science teaching is being done
with inadequate and inappropriate teaching methods thereby
leaving science education to drown.

5.1.3 Inadequate Teachers in Quality and Quantity: For

science to be effectively taught in schools, Hmnrnﬁm must
be adequate in quality and quantity. Inastudy nE._._m.n_ out
by Ogunkola, et. al. (2004), it was found out that mn.m:nm
teachers were not sufficient in _:.:.a.um”_., Also .“_onE:m:H,
was the fact that only 67.7% of the mﬁ_omw ﬁﬂa:ﬂw wel e
professionally qualified while ﬁ_ﬁ_.EﬂQ had ms_.__”_ Yo and
Physics was 34.5%. [ntegrated Science, .:ﬁ Em.__m for M_:_
these separate sciences is the worst hit, _G,._._:m only
29 3% of its teachers as professionally qualified for the
job. This is not good enough, when the foundation 18
weak, many would-be scientists would be lost and
science education will be leftto drown.

dv titled “Evaluating Biology Teaching m
%mwlwﬂ.ﬂ mﬁmo:nmé Schools as a Means of mmmEEM
Nation Building”, Bilesanmi-Awoderu (2000d), foun
that the teacher-pupil ratio was at 1:71 as mmvommm.ﬂc En
1:40 ratio recommended by the Z,m:num_ .ma:ﬂ, in
Education (FGN, 2004:15). .E:m finding 18 mn
congruence with Elegbede (1992) ﬁ_HE. EE,E E&
professionally trained teachers are perennially in short

. 31
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supply. It should be noted that two decades afler, the
situation has not improved for good. This result clearly
shows that there is a disconnect between the intention of
1he curriculum planners and the actions of the curriculum
implementers. This disparity, however, may go a long
way in cxplaining the reasons for underachievement n
Biology/Sciences.

Furthermore, the result indicated that only about 40% of
the teachers were Biology education graduates. On the
whole, teacher quality assumes a value of 40%, which
can be described as being below average. This position
buttressed the findings of Fajiola (1983) who cvaluated
the teaching of Biology in Oyo State and concluded that
there was inadequate quality of Biclogy teachers in the
State, This indicates further that the implementation of
the Biology curriculum, which is at variance with its
conceived goal, should be tackled at the national level if
effcctive nation building is to be achieved using science
as an indispensable tool. The alternative will be leaving
science education to drown.

Unavailability of Laboratories, Equipment and
Instructional Materials: In a study by Bilesanmni
(1992} purposed to find out the problems confronting
effective teaching and learning of science through the
perception of the science teachers themselves. Result
showed that problems related to instructional process,
textbooks, students, teachers and examination Were
serious, facility problem was not serious and cquipment,
syllabus, instructional materials and home and society
problems were very serious problems. Oneis templed to

'] 612 INAUGURAL LECTURE | ] I%
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say that, then, most secondary schools sampled had
classrooms, laboratories, and other facilities without the
necessary cquipment and instructional materials for
science teaching. [lowever, the story has since changed
for worse with the present situation presenting
inadequate ciassrooms, laboratories, equipments, ctc. i
the secondary schools (Bilesanmi-Awoderu, 2000d). On
the issue of the type of laboratories available and whether
they are well-equipped or not, Bilesanmi-Awoderu
(2000d) reported that 54% of the understudied schools
had separate Biology laboratorics and only 46% of the
schools had 50% of the examined resources. This
situation is not good enough if we consider the
importance of science resources from the standpoint of
Balogun (1983)'s submission that science teaching
equipment and resources arc indispensable tools to good
science teaching and learning. He went furtherto say that
teachers need to bear in mind that at least some of the
students may become Professional Scientists,
Technologists, and Engineers, such students need the
equipment to begin to develop the necessary science
skills, attitudinal skills and practical skills right from
secondary schoals.

Judging from the acute shortage of laboratory equipment
in our secondary schools as documented by Bilesanmi
(1992), Bajah (1999) and Adeyegbe (2005) one can then
argue that the teaching method engaged inby the teachers
is not particularly the laboratory type but other mcethods
ranging from discussion to lecture which may be
sufficient for liberal arts but not relevant for effective
teaching and learning of science. Within a scicnce

T Eﬁﬁ L 3
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course, the term “practical work” may be taken to include 2. Lack of confidence in handling science equipment
any activity involving students in real situations using and apparatus;
genuine materials and properly working such equipment.

3. Lack of technical know-how on improvisation of

Some of the instructional operations of the laboratory science equipment,
method are: - Corroborating this view, Atoyebi (1990) opined that teachers
1. Illustrating regulative principle of science, instances, neglect and defer practical work till the final qualifying
development of laws, and developing in students’ examination. Akpomedaye (1992) said as a result of this
ability to write reports on laboratory exercises; students eventually develop a negative tendency towards
practical work, due to the inadequacies of equipment
2. Providing opportunity for students to use laboratory chemicals and materials for effective practice. u
tools and equipment;
It must be noted, that the findings of Atoyebi and
3. Providing opportunity for repeating some of the Eﬁo:ﬁm@aémﬂmE.wE&mmﬁnﬁannmﬁém:”wﬁﬂ_wmmam 0!
classic experiences in science and of performing an It is most disheartening that the situation has not ﬁomE{mH ,
original experiment in the laboratory based on improved. The question is how can laboratory method _...w
students' project; effectively utilised in a situation that “alternative to

practical” has become the norm?
4. Making students familiar with such mental processes
as observing, inferring, classifying, measuring, data - A Multipurp

; ose Laboratory
interpretation, hypothesis, etc; —

il

...\

5. Leading to better retention of information and
development of favourable attitude towards science
(Abdullahi, 1982),

However, Bajah (1984) was of the opinion that teachers do not
utilise the laboratory investigative approach for the following
reasons:

1. Lack of adequate professional preparation during

training; A U
Figure §
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5.1.5 Home Factor:

3 )
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Bilesanmi-Awoderu (2004b) and
Ogunkola & Bilesanmi-Awoderu (2004d) mn_.,:_ﬁw:m.ﬁ_ that
some parents and guardians cﬂﬂ-ﬁmwnﬂ,ﬁwﬁm .n_.:ER._..,.
and wards when they get home, thereby distracting m._m_H
attention from effective study and completion of their
home work. This may make the students lose
concentration and perform poorly in mnﬁna_n. Also, some
parents are in the habit of forcing their children to study
science, thereby, making them miserable and frustrated
when they do not make enough progress.

Difficult Concepts in Science: Some concepts have
been identified as difficult in the science EE.E;E:. For
instance, concepts such as ecology, evclution and
respiration have been identified as 5.?9.& for students E.
conceptualise, consequently no_n:__uﬁ_sm to students
poor performance (WAEC Chief Examiner's Report,
1987; Bilesanmi, 1994: & Abimbola, 1998).

Inasample oftwo hundred and ten (21 0} seniorsecondary

school students randomly selected m.oE m.s.na (3)
secondary schools in Ogun m“w_ﬁ .mrnmﬁE_,C@wﬁ
found that some concepts (Respiration, Diffusion and
Ecology) are actually &mmna:; for mE.mmEm to
conceptualise based on their poor performance in the Test
of Concept Difficulty (TCD).

Students' Language Proficiency: mum:mp is Em official
language in Nigeria and as such mnﬁ_ﬁm.sﬁrzﬁ at :.E
senior secondary school is done in English, This,
therefore presupposes that students need to have a good

30
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understanding of English language to be able to
understand what the teacher is teaching in science,
Findings from Owolabi, Okebukola and Adegbuyi
(2011) revealed that interference of first language
(Yoruba) with the second language (English) occurs at
the levels of syntax, phonology and morphology in the
seripts of the science students analyzed, They opined
thal these leveis of interference have a telling potent on
students' thinking abilitics.

Such interferences bring about restructuring of language
during assimilation becausc of the differences in
linguistic heritage. Hence, the proficiency of writing is
distorted by interference in view of the mix-up that
accompanied such. In effect, students form defective
knowledge, pseudo-understanding and will eventually
perform below their competence level.

Teacher Morale: Experiences in the University have
documented reasons why undergraduates eventually
found themselves in the Faculty of Education. Reasons
range from low cutoff point, inability to get admitted into
their Faculty of choice, as a last resort, just to study
something in the University, not sure of the next JAMB
result, have stayed home for some time, to the love of
teaching whichisrated least.

Ehindero (2010) documented that the first two major
reasons that propelled students into the teaching
profession are:

- lack of any other “thing” (apparently more lucrative);
- tomake aliving or a start using teaching as a stepping

stonc to other programmes,
He then concluded that the refusal or reluctance by young

Lad
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men maﬁ_cEE:uoﬁﬂ.naEmuE:mHuam.nmﬂaamﬁm%&_ titled “Teaching Large Classes in Biology: An

. o Tow social esteemystatus of teaching and the Investigation into the Effectiveness of Instructor —
due to the a.uf rE.H.Wn:M.F: oF the meafession.. Bothiof Expressiveness Teaching Behaviour”, found a significant
1 FH00r publiic pe MLonN 01 1 ablavanlivil, b . . s f
very poot pu m _.? %m wolfire m*.m_, reward system in main effect of treatment (instructor-expressiveness) on
which are rested In lfare ar s ' : D ity
shing. All these have affected teacher education and the students mnmaﬁ.:a vmqﬁossm:nm_E Biology. This
teaciling. Bennel and Akyeampone (2007) in Azure result has established among other things the potency of
tramng. G =

the treatment in improving students' academic
performance in large Biology classes. By implication,
this strategy can assist in arresting students’ declining and
disturbing academic performance if effectively
employed by practicing Biology teachers.

(2011) opined that the Ec?mﬁo:m:mi mz_n_ dedication .u___,,
teachers particularly in Africa wane with time due to their
unattractive working conditions and auxiliary .n_ﬂ._m_Em.
They further opined that teachers become p.ﬁ_a:EB:mna
and fractured due to low pay, lack of motivation and
absence of learning materials in schools. 5o, they watch

i ducati ts drown Instructor-expressiveness refers to a teaching behaviour
as science education gets .

that emphasizes how a teacher communicates what he or
she intends to teach through words, gestures and looks
(Ogunkola, 2000). Perry, Abrami and Leventhal (1979)
submitted that instructor-expressiveness teaching
behaviour is measured in terms of four (4) specific
observable behaviours involving physical movements,
voice inflection, eye contacts and humour. They further
opined that the decreased and increased frequencies of
To arrest the these behaviours represent low and high expressive

Mr Vice-Chancellor Sir, my distinguished audience,
should we watch on as Scicnce Education gets drown?
My personal opinion is no. This then brings us to the

rescue mission.
6.1 Responsetothe “Waying"/Suggested Rescue Actions

6.1.1 Solution to Overcrowded Classes:

_ el conditions.
problem of large classes, teachers should diversify z._.nz

. : i caming strategies ; ; : : o
:,._mm._oﬁ_m nw Enmam an Mﬂu M,ﬂﬂﬁnac_h ;m:“_.ﬁms & hm_ﬂmn 6.1.2 Inappropriate Teaching Mecthods: Since the existing
(Theodora 2001, Samue s pricHeals science curriculum emphasizes the processes of science
2007 and Oludipe 201 :.,Wm,ﬂ“ﬂﬁ_wwﬂ m.mzmmm:E_- Avodert rather than mere acquisition of knowledge, the current
_.,Gw,.wu:w%_m,. _ 1986, _.,wfmu.:w % :w 2001), working togethier science classrooms should be activity-laden emphasizing
2000 and Bilesanmi-Awo P ,

the laboratory-based method of instruction.
Furthermore, the finding of Ogunkola and Bilesanmi-
Awoderu {2000) documented that laboratory-based
method of instruction could significantly improve

on assigned tasks (Lacombe, 1992, Bilesanmi-Awoderu
2006¢, Bamiro 2011}, ete.

A study by Bilesanmi-Awoderu and Ogunkola (2004)
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academic achievement in Biology more than the
conventional classroom method.

This result is explicable considering the view of Ircegbu
and Okpala {1998) that when students are given some
freedom in deciding how to proceed with their practical
activities in the sciences, their level of performance rises
above what is attainable when they work under strict
teacher control as it is observed in conventional method
of instruction. In addition, Bilesanmi-Awoderu (2002)
found that concept-mapping is a versatile method of
enhancing Biology students' academic per formance.

Teachers must be more dynamic and diversify their
teaching method, discarding the conventional method
and adopting versatile, effective and innovative teaching
and learning Methods/Strategies which are student-
centred, These include GE_EEE..Em_mﬂma-?m:sﬂ:n:_
Excursion, Team-teaching, Think-Pair-Share, Inquiry
method, Instructor-effectiveness teaching behaviour,
Cooperative teaching strategies (Jigsaw 11, Learning
Together), Concept-mapping, Games and Role-play, etc.

Provision of Adequate Teachers in Quality and
Quantity: There is an urgent need for the government to
recruit more professionally trained science teachers into
the secondary schools. This is important to solve the
problem of high teacher-student ratio. Thereisalimitto
what a teacher can do in a situation of 1:100 ratio in four
(4) arms of a class, in addition to teaching other classcs
and performing other functions in the school. Also, a
deadline which must be adhered strictly to must be put in

40

6.1.4

¥ 1 nl ' .-l.w
nqualified teachers to train as qualiticd teachers or

vacate the schools.

T e ; H - 147
piaec for- academically” qualified but professionally
P | i

Provision of Laboratories, Equipment and
Instructional Materials: Governments should no
longer politicize education. They should nzmm...d :.u
uacmEmH provision of yseful instructional ::nﬂ.__mm ?w_
equipment to schools. Laboratories, water and nm_n.m:._.n_w
m_E:_E also be provided to schools where they mﬁw
lacking. Governments should provide enough funds for
purchasing science equipment for the schools,

| E_mr to suggest that with Tertiary Education Trust Fund
_“Hm_ﬁ_uﬂzuv basically for financing the Tertiary
__E:E:_ozm and Universal Basic Education Commission
oversecing all aspects of the Primary and Basic
Education (Junior Secondary School, and adult & non-
formal education), an Intervention Commission or
Agency for Senior Secondary School Education Trust
Fund (SSETFUND), should be instituted by the federal
government to cater for the Senior m.u.no;m_ﬁf Scheol
nmﬁﬂn:,,_:.. in financing Science Education. It will be the
business of this Commission or Agency to provide
mEonm other things, adequate, relevant, appropriate and
mE"m.cwEm art”, facilities, chemicals and equipment for
ammﬂ_ﬁ mmmn:__:m and learning of science. This r_.:c_ of
Commission or Agency should also exist in the states
,:u.n State Government can in addition to cther Ean._m
raise funds from the industrial tax which can be d.,_mwa F
argument their expenditure in funding science education.
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A related recommendation of the wﬁ_nmmﬁﬂ_ m._H__“__ DMﬂm“
(1994) and Bilesanmi-Awoderu ( ._.m_m_m_a )'s ,q.:..__ “nws_; o
modern educational technology nﬁﬁ_._n__ﬁ m_w [
procured for Ogun State secondary sc ,,.wc_ o e
compliant with the 21st aanmma En%_._..,wmmwaoa
advancement and to solve the Ed_uh“s.m 0 MW e
overcrowding. Inall, government should provi ]
with laboratories, relevant _m__wo_.ﬂnnﬂ nn_w__.”__E:.nnE.m X
other allied instructional a._ﬂn_:ﬂ,_.“m ﬁwﬂnﬁpmw_ Eammmu = mn
science tcachers to engage their s .
18 hat science teachers
processes. Also of note 1s the m__ﬂ,_ o W
smselves are expected to be creative. 1hey
ﬁﬂo?& in the :sE.aiE_:a_M of mw_ﬂﬂwmnﬂﬁmﬂwh Mﬂ
i -service training toeq ,
Mﬂnﬂwwﬂwﬂ:a: and __._A.ﬂ?.,.uimm:a: _w_ma emerging
technologies should be periodically organized.

6.1.5 Home Factor: Househo!d chores and errands should be

reduced to the minimum level so as to allow EJ mEM._mHM
to concentrate on their studies. ZE_.m __“ﬁﬂonwmﬁ _._Mw .M m_m_ -
fairly betwe
d errands should be m_._m.m.a.”_ .
M__ﬁm_n children. (Bilesanmi-Awoderu 2004). As mﬂma_ﬂmm
by Davidson and Kanyinka _h_m_mmw Ea,}mnow” = Mmmnn_
i m
00), after school hours, girls remain 1 :
mwm_ws W_E boys with household chores n___a._uﬁmw:n__”w
i iblings and going .
meals, caring for younger s e R
ardly have tume for
ket, so much that they hardly : :
ﬂ.%ﬁniﬁw. The resultant effect is girls' poor
performance in public ex aminations,

6.1.6 Encouraging More Participation and Higher

Achievement of Female Students: In a study by
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Bilesanmi-Awoderu (2000b) titled “A Survey of Women
Professionals' Opinion on Strategies for Enhancing
Female Participation in High School Science Technology
and Mathematics (STM)”, where the sample was two
hundred and fifty (250) female professionals from across
the world that attended an International Conference of'the
Association on Gender and Science Technology
(GASAT) in Ghana 1999, the following
recommendations were made; the Federal Government is
enjoined to: provide free and qualitative education fi

E_
girls, {as is being done in Bangladesh, Bhutan & Nepal)
offer them scholarship, providing equal job opportunitics
for them after gradu

ation and put in place slogans,
propaganda and programmes to discourage teenage
pregnancy because usually when girls drop out of schoo!
ds a resuit of pregnancy, they hardly re-enter and the
“culprits” that is, the young lover boys progress
academically without any disturbance.

May be we should be thinking of passing a bill that whena
girl drops out of school because of pregnancy, the
“culprit” should also be chased out of school and both of
them can re-enter ot the same time. In addition, more

female science teachers should be em pioyed to serve as
role models to the girls.

Science teachers are encouraged to make their lessons
interesting and more practical-oriented. They should
avoid passing negative or discours ging remarks on the
girls. For instance, a teacher that says "I know you will
not know it” for a girl and *“I know ¥ou can still try more
next time” for a boy has communicated a message that
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can deter or discourage the girl-child from studying
science. Also, teachers should learn to engage both boys
and girls equally inscience activities. Boys m_.h.os_n_ notbe
given roles to perform while girls are passive. They
should also use examples that are mnmaﬁ-umﬁ:m._.
Publishers too are advised to be gender-sensitive in their
writing and picture presentation.

Moreover, parents, especially the mothers should serveas
role models, discourage stereotypes in carcers, provide
toys that depict Science Technology and Emmﬁ_:m:nm
(STM) for both boys and girls. The school MEE@:Q has
been advised to provide scholarship opportunities, give
girls prizes and awards, frequently organize workshops,
seminars and symposia anchored by Female
Professionals, promote gender-neutral curriculum,
cducate Parents of the need to allow their girls to do
Science Technology and Mathematics (STM).

Government should enact laws, and formulate policies
end programmes that would incorporate these rescarch
findings in order to improve the study of science. .Emo,
monitoring facilities should be provided to ascertain that
the appropriate strategies when put :m place are Hmﬁmzw
implemented. To encourage more female into science

6.1.6  Solving the Problems of Difficult Concepts in Science:

Identified difficult concepts should be taught with more
seriousness. Teachers should not brush over them or
teach at the abstract level, but rather, they should employ
diverse teaching methods and strategies with the
appropriate instructional materials and practical
experiences so as to make the concepts concrete and easy
for the students to understand.

Teacher educators should make more provisions for ways
and means by which identified difficult concepts among
others would be taught to the pre-service teachers in such
a way that they would have an in-depth understanding of
the concepts which would in turn assist in no small
measure when they get to the ficld. This is because the
teachers would only be able to teach what they
themselves understand. Authors of science textbooks
should take cognizance of the difficult nature of these
concepts when they write their textbooks. Thus, they
should make their language simple, explanatory and un-
confusing to the students. More importantly, the Authors
should endeavour to make use of local and practical

examples that the students are familiar with or can readily
haveaccessto.

cducation and science related courses, successful Women 6.1.8  Students' Language Proficicncy. Since the study of
Professionals in Science and Technology are called upn Owolabi, et. al. (2011) has established that the first
to serve as mentors to the young girls. (Bilesann- tanguage of the science learners imposes a linguistic
Awoderu 2006b and Bilesanmi-Awoderu & Kalesanwo handicap on their written expressions in English
2007}, This is expected to motivate the girls and sustain language, it is therefore important to find ways of
their interest in science education and science related redressing the issue. Assuch, in line with their opinion, it
courses.
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is -hereby- recommended that students" nmosﬁﬂn:nm m_ﬁw

ol d through appropri
inglish language be enhanced _ ‘
Wwwran m_...nrm as grammar-translation which awﬂrmm_ﬂwﬂ.
forms of language along with the teaching
communicative usc of the language.

Teacher Morale: The morale of teachers has to _um
improved upon by the government. Government a
ﬁmn.zm levels are enjoined to further w%nc_.”wwnm_m
experienced teachers to stay on the m_n__u Wﬂ Ecm.“ _ hmmm et
i 1 i d fringe benefits.
with more incentives .&H : .
allowances are to be paid promptly mﬂu mﬂﬂ M”Hm_ n.n_mmnn:
i Teachers' Regi _
The establishment of the . o
ial take-off in Abuja In
i 93 and the official ta .
Hmﬂwoan development. Teachers can Em.,mﬂﬂ mm.%mmnﬂ
their certificates and license to E.wn:_mn. Hr%.” H__w Mumm =
ati hing profession, ¢ _
to regulating the Hm.n Wil
d Professionals, they _
teachers' morale. As license : i
_ he license can be wi _
tious of the fact that t :
Mwwm of any misconduct. Sucha .“_m<m_.nﬁ=mnnﬁ will :ﬂmm
to consciousness the fact that mea.e_:w‘ i5 ”5_ an
comers affair” but the business of Professionals.
Government Involvement: Teaching is a dynamic
rofession. The government should n.o__,mEEE Eu,mﬂmmn
wn_nsnw teachers in in-service training, _u.a_._,.:”wm._._.“
workshops and conferences E:E.w they nmm mm_.zvm:m_.
and productive methods of teaching to en m:%ﬂ -
leaming. Dogru and Kalender (2007), =cHMn__.n m”,.___m any
d in the classrooms W
teachers were educate slew? | e
¢ information,
the student was to memorz !
H,n:-_.nmimﬁn experiment and were then tested on thel
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ability to repeat these tasks or remember specific facts,
(Agberugbeso). Government should therefore organize
m-service courses for practicing teachers to re-orientate,
refresh, remind, re- engineer and improve their
knewledge in the science subjects they teach and also in
the pedagogy including innovative methods such as
Instructor-expressivencss teaching behaviour, Also, this
Strategy should be made an integral part of the method
courses in the Colleges and Faculties of Education in
Nigeria,  Adeyemi (2008) documented that in the
interview with his respondents, they were of the opinion
that the occasional inspection of schools by State
Ministry of Education was not sufficient. Therefore, it is
being suggested that practicing teachers should be
observed occasionally by Inspectorate Te ams, madeup of
experienced teachers at school level. An important
function of this type of classroom observation is to assist
teachers in recognizing both their strengths and
weaknesses with a view to capitalizing upon the former
and properly addressing the latter,

The Teaching Service Commission should engage
Science teachers in computer literacy programmes that
would enable them to source for current knowledge in
their subject and effective delivery of the acquired
knowledge.  Since experience significantly affects
teaching style, it is hereby recommended that teachers be
encouraged with improved welfare packages to stay on
their job in the best interest of their students, They should
no longer be “birds of passages™, which only use teaching
as a stepping stone to get more lucrative jobs. Since
professionalism significantly affects teaching
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competence, it is recommended that those professionally
unqualified teachers still practicing should, as a matter of
urgency, proceed on professional training in order to
acquire the necessary skills and techniques for efficient
and effective performance.

In the case of prospective teachers, micro-teaching
technique should be emphasized so as to develop in the
trainees various teaching skills such as skills of writing
objectives, introducing a lesson, fluency in questioning,
explaining, illustrating with examples, stimulus
variation, silence and non-verbal cues, reinforcement,
increasing pupil participation, using the chalkboard,
effective content delivery and recognizing attending
behaviour which are the components of indirect teaching
behaviour in line with the views of Joshi (1977),
Lalithamma (1977}, Passi (1977), Bilesanmi-Awoderu
(1996), Bilesanmi-Awoderu (2000d), Bilesanmi-
Awoderu (2002a), Bilesanmi-Awoderu (2004a) and
Bilesanmi-Awoderu & Ogunkola (2004).
Philanthropists, Old Students, Parents and other
Stakeholders are called upon to pay more attention to
science education. The government is also enjoined to
enforce strict adherence to the 60:40 admission ratio in
favour of the Science students (only natural science
students and not inclusive of social science as is the case
now) so as to encourage more participation in science
education,
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Conclusign

Mr. Vice-Chancellor Sir, distinguished audience, this lecture
titled “Science Education in Nigeria: Drowning but Waving”,
has ﬂia.&mm the Conceptual Clarifications of Teaching,
Learning and Science Education. It further examined the
nczmﬁﬁ_m of Teacher, Teaching Effectiveness and Students'
Achievement in Science. Indicators of “Drowning” were

extensively discussed and the suggested Rescue Actions
elaborately presented.

It is my opinion that the recommendations of this lecture are
worth trying by the concerned stakeholders in Nigeria, If
teachers are adequate in quantity, if they are professionally
qualified, if their salaries and allowances are paid promptly
and as at when due, if they don'thop inand out of the teaching
job, if they adopt appropriate teaching methods, if they have
%n:-maﬁmmﬁan laboratories with adequate and relevant
instructional materials, if they have well-motivated students
that are ready to learn and possess good understanding of the
official language (English), these could help to rescue
science from drowning. Invariably, we may begin to foresee
a lasting sclution to the problem of poor performance in
secondary school science and consequently evolve an
effective science education in Nigeria. This will eventually

lead to advancement in scientific and technological
development.
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present and those who are unavoidably absent — starting with the
Patriarch of the family — Pa Samuel Awoderu, Prof. V. A. Awoderu,
Oba J. B. Awoderu, the Alakaka of Akaka-Remo, Kabiyesi, Igba
Odun, Odun kan ni, Engr. Bola Awoderu, Mrs, C. O, Adara, Mrs,
Dupe Olojede, Miss Yemisi Adara and all other members of the
Awoderu family.

Finally, my joy knows no bound in appreciating my children,. the
source of my joy. The reason for my stability in the storm of life. |
appreciate God Almighty for giving me well-behaved children. I
appreciate my first child, a Pharmacist — Mrs. Omolola Adeyinka
(Nee Bilesanmi) and her husband Mr. Adeoye Adeyinka. The
second, Omolade, a final year Medical student in OOU and my
prospective Son-in-law — Barrister Kola Oyekan. The third,
Omolara, a final year Microbiology student in OOU, and my boy -
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mololu Victor Ayoola, a 200 level Computer mnﬁ:nm.m_cn_mﬂ in
Babcock University. [ love you all wholeheartedly and [ am very,
very, proud of you. I also appreciate my other sons — Segun, Tunde,
Babalola and Babajide. You have been very wonderful. Ilove you
withall my heart.

It is wonderful to be a Grandma. Inthis context, I want to appreciate
the good Lord for the gift of two grandsons whem I have named
Oluwanifemi and Oluwadarasimi. I am always thrilled by these
wonderful gifts and I gladly acknowledge their presence in this hall.
Indeed, I am fulfilled.

Mr. Vice-Chancellor Sir, Distinguished Audience, may I crave your
indulgence to end this lecture with a song which I request you to
please join me insinging:

O Lord, Lam very very gratefiil,

Forall you have done for me.

O Lord, Fam very very gratefll,
I'say thankyouJesus.

-

Mr. Vice-Chancellor, Sir, Principal Officers of the University,
Distinguished Ladies and Gentlemen. This is my story and that is my
SONg.

Thank you most sincerely for yourattention. Godbless.
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