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Introduction

Education is undoubtedly key instrument for promoting economic development of anyghationias it
encompasses Some processes which individuals must go through to help them develop and utt.hz?ftheu
potentials (Adeyemi, 2011). Consequently., Nigetia, like any other country of the worl'd placed Sigf: \ 1cztmt
Importance on educating her citizenry and, in particular in sciences which is today adjudged an o - OI_
of technological advancement and, measure of strength in the global interactions amf:mg committee 0O

hations. According to Samba (2010), education in sciences is undeniably and unquestionably the key l:o
national growth and prosperity being the foundation of sustainable development. Hence, ; e
unequivocally position of science and technology in the National Policy on Education (FGN, 2004), that
“a great proportion of educational expenditure will be devoted to science and technology”.

Sciences, which basically comprises of Biology, Chemistry and Physics has been viewed as 2 body
of knowledge, and a way of thinking in pursuit of an understanding of nature (Abimbo]'a & Omosewo,
2006). These subjects, put together, are aimed at building and organizing knowledge in the form of
testable explanation and prediction about the natural world. Biology is a subject that spreads across every
aspect of human life, from the day of conception till death. Biology does not only serve as fundamcntall N
requirement for further science study, but helps an individual to understand himself and the natural thm'gs
in his environment. According to Adegbite (2005), Biology is defined as the basic science that dea'ls wzt.h
the study of living things. It is equally the basic science that deals with the study of living things, it
attempts to understand the teeming diversity of life on earth, a diversity of level we are all part of. Life is
not a simple concept, which may be one of the reasons why the teaching of biology is important

(Adegbite, 2005). Biology being 2 core science subject serves as basis for which most of these
technological advancement is built upon.

Unfortunately, the teaching and learning of biology as a core subject is yet to embrace the
paradigm shift of deploying technology in education which largely is to demystifying rote learning but,
encourage student-centered, activity-based and, mastery by doing learning (Owolabi,2003). It implies
drive to sustain interest contrary to Esiobu (2005) report of low interest in the subject and, produce truly
scientific literate individuals given the connections of biology to disciplines such as Medicine, Pharmacy,
Biochemistry, Plant Biology, Zoology and Veterinary Medicine to mention but few. This low interest of
students in biology has been traced to poor achievement in examinations. In our match towards scientific
and technological advancement and need nothing short of good achievement in biology at all levels of
schooling. Folorunso (2004) linked poor achievement trend in biology patticularly to the lack of
instructional resources in schools due to poor funding of schools. The poor funding of schools has
hindered the principals from providing the teachers with adequate instructional resources

Oluwole (2008), declared that only a little above fifty percent (50%) of secondary school leavers
pass the Senior School Certificate Examination (SSCE) in biology at credit level. Accotding to the

scholar, poor academic achievement in Biology could also be attributed to many factors such as, low

interest of students in biology, inadequate motivation from teacher, poor incentives to biology teachers,

lack or inadequate supply of instructional material, inadequacy of qualified teachers and, use of abstract
standardized materials. Among these factors, the poor state of laborato
instructional materials has constituted a cog in the wheel of student
Senior School Examination (Mberekpe, 2013)

ry facilities and inadequate use of
s’ achievement in Biology in the

Isa (2007) quoted West African Examinations Council (WAEC)
2002 which noted that despite the fact that there are improvements in the
in Biology is poor due to their inadequate exposure to practical work
relevant skills. Research works have shown that Biology enjoys much be

Chief Examiner’s Report of
subject; students’ performance
and their non-acquisition of
tter patronage by the students
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than Chemistry and Physics. However, the trends in the Senior Secondary School C.ertiﬁcate
Examinations (SSCE) show that the failure rate is highest in Biology when compared to Chemistry and
Physics. Oyedokun (2002) opined that poor result in Biology might be due to the fact that almost ey
students with or without ability is enrolled for the subject. It has been observed that poor pcrEOfmrmce in
sciences is caused by poor quality of Science teachers, overcrowded classtooms and lack of suitable and
adequate science equipment (Yusuf & Afolabi, 2010).

According to Yusuf and Afolabi, students perform poorly in Biology because Biology cl.asses LR
usually too large and heterogeneous in terms of ability level. In addition to that, the laboratories are ill
equipped and the syllabus is overloaded (Ajayi, 1998 & Ahmed, 2008). On the other har'xd, lz‘xck of
adequate facilities such as textbooks, ill-equipped classrooms, laboratories, workshops and hbran.es are
among the probable causes of students’ poor performance in examination (Olubor, 1998). Accord.x_ng to
Fabayo (1998) and Oyebola, (2008) low level students’ academic performance is related to the decline in
the availability of teaching resources in our schools. Ugbaja (2008) observed that over the years the
performance of the students has not been impressive as evidenced from the School Ce-rtiﬁ.cate
Examination results of the West African Examinations Council (WAEC) and National Exarnmatlor.\s
Council (NECO). Thuarulam (2008) was of the opinion that the poor performances in the Biology and in
other Science subjects have been attributed to quality of teachers and available learning resources.
Oyebola (2008) observed that certain factors that influence academic performances are poor physical
environment, shortage of personnel, learning facilities and poor quality of teaching. Ihuarulam (2008)
identified other factors that influenced poor academic performance of students as overcrowded
classrooms, lack of laboratories, inadequate instructional materials and poor library facilities.

Ugbaja (2008) affirmed that there is a sharp fall in students’ performance in Biology. The reason
advanced for this sharp fall is due to poor qualities of some laboratories or teachers avoidance of teaching
certain topics in the syllabus. Ihejirika (2010) opined that some studies have demonstrated that students’
academic performance in Senior Secondary School Certificate Biology and other Science subjects
examination since eighties have remained poor. The researcher quoted Ukaegbu (2006) who reported that
only 34%, 32%, and 35% of the entire candidates who participated in the West Aftican School Certificate
Examination (WASCE) in 2001,2002 and 2003 respectively obtained five credits and above. Among the

reasons listed for the poor performance are poor use of Biology terminology, poor diagrams, careless
drawing and labeling, incompetence and laziness on the part of the teachers.

Thejirika (2010) reported that candidates’ performance was worst in Biology with 49.1% passes,
compared with 55.4% passes in Chemistry and 62.5% passes in Physics. While Hills (2009) in Ihejirika
(2010) attributed poor academic performance of students in Biology to poor state in which science is
being taught in schools. “Chalk and talk” method has been the most widely used science teaching due to
poot quality laboratory, large class size and much work load on the teachers.

Mutebi and Matora (1994) have emphasized the effect of laboratory facilities utilization on teaching
and learning. In their submission, students learn and remember 10% of what they hear, 40% of what they
discuss with others and, as high as 80% of what they experience directly or practice. Laboratory facilities

are materials which assist teachers to make their lessons explicit to learners. Laboratory facilities are also
used to transmit information, ideas and notes to learners,

Learning occurs when many different types of laboratory facilities are used each for its valuable
but not necessarily unique contributions. The availability of instructional materal

the effective utilization of instructional material in teaching and learning have sh
whereby relevant laboratory facilities are absent in a school, even if available, so
operate them. The use of laboratory facilities in the teaching and leaming o

as a factor influencing
own that in a situation
me do not know how to
f biology is undoubtedly
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beneficial; it makes the teaching and learning process easier, interesting and rewarding. Despite all the

benefits received from the use of laboratory facilities in the classroom, some biology teachers are not keen
on using them. Several reasons are responsible; some of them are teachers who do not know h.ow' to
oOperate some of the materials like computers, projectors and PowerPoint presentation, non improvisation

and inapptopriate use of laboratory facilities and so on.

i . ; . aterial
Biology laboratory resources had been categorized into two namely: human and m

resources. These human resources include teachers, learners, resource persons, laboratory assistant:s and
technologists together with other non-professional personnel (Okoli & Osuafor, 20.10)- Blolc')gy .
laboratory material resources also bear educational terminologies like: instructional materials, teaching
materials, educational media, teaching aids, instructional facilities and instructional media.

The success of any lesson therefore depends on a resourceful teacher who plans the laboratory
facilities to be used for the teaching and learning of the subject. Sadly to observe however that, laboratory
facilities are not readily available in most secondary schools and so, no effective usage and the .resultant
effect is likely that the teaching and learning process is grossly compromised. Consequently, just Vfary
few studies seems to have established this fact, this study fills a gap in knowledge as it seeks to.examu?e
the extent of availability and utilization of laboratory facilities in teaching and learning of biology in
senior secondary schools. Efforts wete made to know the extent, to which teachers incorpotate some of
these laboratory facilities, in the teaching and learning of biology in senior secondary schools.

Research Questions

The following questions were raised to guide the study:

1. What are the recommended laboratory facilities for teaching and learning of senior school biology?

2. To what extent are the recommended biology laboratory facilities available for teaching and learning of
biology?

3. To what extent are the available laboratory facilities used for the teaching and learning of biology?

4. Is there any difference in the utilization of biology laboratory facilities by private and public schools?

Methodology

The target population was all senior secondary biology class teachers in Ilorin, Kwara State, Nigeria.
However, due to constraints, a total of twelve (12) schools comprising of both private and public- owned
schools operating co-educational system of not less than five years of teaching experience were
purposively sampled. The research was a descriptive study of survey type. The data were collected from a
sample of 12 biology teachers drawn from 12 secondary schools (private and public) in Ilorin Kwara
State. The instrument used for this study was a researcher developed questionnaire. The questionnaire
contained two sections: section A delved on teachet’s personal data while section B was on some basic
laboratory facilities selected from a standard checklist as recommended by West Africa Examination
Council for teaching biology. The laboratory facilities were categorized into Equipment, Reagents,
Prepated slides, Charts and Plastic Models and Mammalian bones. The data collected were statistically
analyzed using frequency count and percentage.

Results

Research Question One: What are the specified laboratory facilities for teaching and learning of senior
school biology?

Based on the field survey and checklist obtained from WAEC Office, basic facilities and quantity requited
for effective teaching and learning of Biology as investigated in this study are presented in table 1.
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Table 1: Basic facilities recommended by WAEC for Biology teaching at Senior Secondary school

level - :
Tabomarary Fadlity Quantity Required
White board !
Microscopes >
Boiling tubes —
Beakets 100
Filter paper 9
Dissecting kit >
Evaporating dish i
Hand lens 30
Watch glasses 50
Specimen bottles ' >0
Plant pots 40
Heating source(bunsen burner) 50
Clamps( Retort stand ) 15
Flask — Vacuum 2
Glass rod 50
Bell Jars 10
Conical Flask 10
Measuring Cylinders 30
Crucible tongs 30
Round & Flat bottom Flasks 250ml 10

Source: Checklist from West Africa Examinations Council (WAEC) llorin Office

Research Question Two: To what extent are the specified biology laboratory facilities available for
teaching and learning of biology?

Tables 2, 3, 4 and 5 provided relevant information on analysis carded out with respect to the extent of
availability of the recommended facilities investigated in this study. In line with the instrument, the
analysis was done based on categorization of the facilities (equipment, reagents, prepared slides and
charts/plastic model) and, on the basis of school proprietorship (public and private). Specifically, table 2
reveals similar pattern in the availability of the facilities irrespective of the school proprietorship. This is
particularly for equipment and reagents. The implication of this is that many of the schools sampled may
not be exposing students to required practical sessions that could aid students’ understanding and mastery
of concept(s) been taught in preparation for internal and external examinations.

On prepared slides as shown on table 4, it could be inferred that most schools have poor
disposition towards making available prepared slides for teaching and learning process as the schools
sampled have less than quantity required with respect to prepared slides. This finding is similar to that of
charts/plastics model. Hence, supply of needed knowledge for mastery of concept taught may be difficult
and, in turn hindered desired good performance on the part of the students.
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Table 2: Analysis of availability of recommended biology Iaboratory

facilities for tea ching and

learning of Biology based on school proprietorship
Private Schools
Laboratory QRD Public Schools
il g C D e T
| _ A B ¢ D E F 18- 2 20 1 W0. 2
White board 1 3 3 1 2 0 0 6 5 15 50 a
Microscopes 5 10 10 14 4 10 8 8 138/ 1UR2 40
. 100 100 50
Boiling tubes 44 150 60 250 20 100 200 50 50 200 3 20
Beakers 100 50 60 250 15 80 80 50 10 5 20 -4 .10
Filter paper 15 10 20 s5-20 2 4 4 2 2 Vit P
Dissecting kit 5 3 2 5 2 0 2 2 g0 4 30
g 0 60 5
Evaporating dish 150 100 80 70 1 50 0 0 20 8 0 15
Hand lens 50050 20 100 10 10 10 10T S0, 5 g
Watch glasses 50 50 0 10 o0 25 0 20 20 10 3 0 15
Specimen bottles 50 100 40 180 20 20 50 40 0 0 -2 710
Plant pots 40 20 5 o o o 40 15 10
Heating 3 10
source(bunsen 50 20 15 15 2 10 2 3 10 30 13
burner)
0 5
EITIZF;S( fetort 15 10 10 35 30 25 40 20 10 50 30
Flask — Vacuum 2 1 4 1 1 0 0 ) y ; {40 é 135
Glass rod 0 50 30 30 1 10 0 40 10 1 Pl
Bell Jars 10 4 5 2 1 4 0 5 5 1 4 5
Conical Flask 10 20 5 10 3 25 20 15 10 5 15 6
I(‘:’[e?‘s“n"g 30 15 10 50 2 15 2 20 10 15 22 3 5
ylinders
Crucible tongs 30 20 15 10 4 2 5 2 10 15 25 1 5
Round & Flat
bottom Flasks 10 100 10 2 1 30 5 20 20 4 20 0 2
250ml
Soutce: Researchers’ fieldwork, 2016 ; key : QRD — Quantity Required
Table 3: Analysis of available laboratory facilities (Reagents) for teaching and leatning of
Biology
Lafl;zirl?:;ry QRD Public Schools Private Schools
REAGENTS A B C D E A B C D E F
Fehling solution 2.5L 2 1 25 1 0 o 2 2 0.5 4 1 2.5
Millions
ceagents 1L 1 1 500 05 0 o0 2 2 2 2 1 1
Hydrochloric
acid 2.5L 5 2 5 1 3 0 1 2 0.5 1 2 2.5
i/;\g:u: powder 500g 100 300 0 150 0 0 200 2000 10 200 500 o
otassium
Iodide 500g 100 500 0 200 2 o0 200 200 10 300 200 500
Sodium
sulphate 500g 150 200 500 200 25 o 200 200 10 500 300 500
Starch soluble  250g 150 200 250 100 100 100 10 100 o 95
Xylene 500ml 100 200 ¢ 50 0 300 100 ¢ 500 0 500
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Commercial 50001 100 250 0 50 0 O 200 100 0 500 O 200

Yeast

Zinc sulphate 250g
Source: Researchers’ fieldwork, 2016 ; key : QRD — Quantity Required

100 150 0 100 0 0 100 200 250 250 150 250

Table 4: Analysis of available laboratory facilities (Prepared slides) for teaching and learning of

Biology

Laboratory QRD Public Schools Private Schools

facility

Prepared stl}ides A B C D E F A B cC D E F
TS 50 25 0 10 0 0 O 1 2 1 12 0 20
dicotyledonous
root
Spirogyra 50 3 0 10 0 0 0 1 1 12 0 20
T.Smonocotyledo 50 15 0 10 0 0 0 1 0o 1 12 0 20
nous root
Plant cell 50 30 0 10 O 0 0 0 0 1 12 - 0 10
Animal cell 50 30 0 10 O 0 0 0 0o 1 12 0 10
Paramecium 50 30 0 10 O 0 0 0 0 1 12 0 5.
Amoeba 50 25 0 10 O 0 0 0 0 1 12 0 5
Blood cells 50 20 0 10 0 0 0 0 0 1 12 0 2
Euglena 50 25 0 10 0 0 0 0 0 1 12 0 2
T.S of Leaf 50 30 0 10 0 O 0 1 o 1 12 0 10

Source: Researchers’ fieldwork, 2016 ; key : QRD — Quantity Required

Table 5: Analysis of available laboratory facilities (Charts / Plastic Model) for teaching and
learning of Biology

Laboratory facility = QRD Public Schools Private Schools

Charts/plastic model
Human Skeleton
Ear

Eye

Baby in the uterus
Human brain

Arms bones

Scapula

Leg bones

Pelvic girdle

Vertebra columns
Types of Joint
Reproductive systems
Flower structure
Parts of a flowering

_plant

P e ek e ek b e e ek
el e e S
ol L B S IS I S R o o o
— O O0ORO0O0OONO R LmAO

- M 00000, OO0 Rt

— —--a»-a-t.-sa-sslooo.-.-n;—-'n

= R ONNNNN S = == -
_—m OO OO0 O O M= =
C OO R P R EEHE P B = =N

N N--.—n.-s-n-nu-lu-.-s-n.-n.—-NU

Ly il 0 o

Source: Researchers’ fieldwork, 2016 ; key : QRD — Quantity Required

oo—.—-un—tr-\r-lr—ir—l.—lr-\l\)m.—xm
_ P O0OO0OR OO0O0O0O0O0O0 OO g

Research Question 3: To what extent are the available laboratory facilities used Jor the teaching and learning of
biology?
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Table 7: Level of utilization of laboratory facilities (reagents) for teaching and learning of Biology

Reagents Regularly used Not used Seldom used Total

Fre % Fre % Fre % Fre %
Fehling solution 5 41.7 2 16.7 5 41.7 12 100
Millions reagents 5 41.7 2 16.7 5 41.7 12 100
Hydrochloric acid 8 66.7 1 83 3 25 12 100
Agar powder 4 333 4 333 4 333 12 100
Potassium Iodide 5 41.7 1 8.3 6 50 12 100
Sodium sulphate 3 25 2 16.7 7 58.3 12 100
Starch soluble 4 333 4 333 4 33.3 12 100
Xylene 4 33.3 4 33.3 4 33.3 12 100
Commercial Yeast 3 25 3 25 6 50 12 100
Zinc sulphate 2 16.7 5 41.7 5 41.7 12 100

Table 8: Level of utilization of Iaboratory facilities (prepared slides) for teaching and learning of

Biology
Prepared Slides Regularly used Not used Seldom used ‘ Total

Fre % Fre %o Fre %o Fre o
T.S dicotyiedonous root 4 33.3 5 417 3 25 12 100
Spirogyra 4 33.3 6 50 2 16.7 12 100
'rI(';i : monocotyledonous 3 25 6 60 3 25 12 100
Plant cell 2 16.7 6 50 4 333 12 100
Animal cell 2 16.7 6 50 4 33.3 12 100
Paramecium 2 16.7 6 50 4 333 12 100
Amoeba 2 16.7 6 50 4 33.3 12 100
Blood cells 2 16.7 6 50 4 33.3 12 100
Euglena 2 16.7 6 50 4 333 12 100
T.S of Leaf 2 16.7 5 41.7 5 41.7 12 100

Source: Researchers’ Fieldwork, 2016
Table 9:
Level of utilization of Iaboratory facilities (charts/plastic model) for teaching and learning of
Biology
Charts/plastic Regularly used  Not used Seldom used Total
models
Fre % Fre % Fre % Fre %

Human Skeleton 9 75 1 8.3 2 16.7 12 100
Ear 9 75 1 8.3 2 16.7 12 100
Eye 9 75 1 8.3 2 16.7 12 100
Baby in the uterus 5 41.7 5 41.7 2 16.7 12 100
Human brain 6 25 3 25 3 25 12 100
Arms bones 7 58.3 3 25 2 16.7 12 100
Scapula 8 66.7 2 16.7 2 16.7 12 100
Leg bones 7 58.3 3 25 2 16.7 12 100
Pelvic girdle 8 66.7 2 16.7 2 16.7 12 100
Vertebra columns 7 58.3 3 25 2 16.7 12 100
Different types of 6 50 4 333 2 16.7 12 100
Joint
Reproduction system 5 41.7 3 25 4 33.3 12 100
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Implications and Recommendations

From the findings of this study, it could be concluded that majority of the secondary schools
sampled have inadequate availability of the laboratory facilities for the teaching and learning of Biology. It
could also be concluded that the sampled schools reported a regular or seldom use of laboratory facilities
where available. However, there was no detectable difference in the availability of laboratory facilities by
both public and private schools. This however, lends credence to the suggestion that poor aca.demic
performance of students in biology is much affected by lack of laboratory facilities in both public and

private schools

Based on the findings of this study, it is recommended that:

1. The government should pay great attention to the availability of laboratory facilities by providing

these facilides to schools. o

2. State ministry of education and other agencies should priorities the adequate av_zulabihty of
laboratory facilities in the approval or accreditation process of such schools especially for the
writing of NECO and WAEC which are the two main examination bodies in Nigeria for the
certification of secondary school students.

3. Teachers should be encouraged through in-service /refreshers courses aimed at educating and
motivating them on the use of laboratory facilities.

4. School authorities should seek for donations of instructional materals and laboratory facilities
from philanthropic individuals and corporate bodies within and outside Nigeria. Rehabilitation of

existing and acquisition of new of new materials should be given a priority.
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