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Abstract
The paper investigates the provision and utilization ofre@gBiology) laboratory facilities
as effective ways of transforming science education. Allosesecondary school biology
students and teachers serve as the population, out of whichwmired and twenty (120)
students and twenty (20) teachers were sampled. Thregrcasguestions were formulated to
guide the study. Separate instruments were developed faatieers and students. The data
obtained were analyzed using frequency count and percentage. sities howed that most
of the secondary schools do not have biology laboratory, notk@tarovision of laboratory
facilities. Where laboratories exist, the facilities wémadequate and not utilized as a result
of unqualified teachers to handle them. Therefore, one of ébemmendations is that
adequate provision of well equipped biology laboratory shoaldhbde.

Science is doing and involving regular hands — cactical work for learners to develop
scientific literacy to face global challenges. Atisino (2000) opined that sound science educasion i
accepted worldwide as bedrock of human developraadt progress, and also maintained that no
educational system can rise above the qualitysak@chers, and no nation can rise above the dével
its teaching staff. For science teachers to plair tioles in transforming science (biology), lakiorg
facilities must be available and must be used appately to improve the performance of students.

The National Policy on Education (FME, 2004) stateg science education shall emphasize
the teaching of science process and principlethie study of Biology as an integral branch
science, the facilites and equipments whgthdents are exposed to remain crucial he t
achievement made by them. The facilities anduipggent here referred to infrastructures,
manpower and laboratory equipment, all of cwthimake learning fruitful and rewarding. Foeth
past three decades, there has been tremendoussacie the number of students’ enrolment in
biology when compared to other science subjddiigfva, 2000). This is because Biology is seen to
be directly relevant to students’ everyday life.

According to Ogunkola and Olatoye (2004) pradtivork is the back-bone of effective
science teaching and learning. It has been teglyaemphasized that scientific enterprisears
activity packed one, involving continuous explisn and verification of facts. Science is far
by doing, so the different school curricula ddoadequately provide facilities for practicalork
at every stage of learning experiences. Thepér opined that science is experimentation @ad
teaching specially focuses on making studée#sn through the working of hands, bramd a
the heart. Various studies on the methodologgoidnce teaching such as inquiry, discovery and
process approach have shown that students leara fron science lesson by doing rathlean by
observation. And also added that the practiwaiure of biology is commonly regarded as an
important source of pupils’ motivation.

Mustapha (2002) stated that practical work itho®l science provides learners with
opportunities to use scientific equipments teeli@ basic manipulative or inquiry activitiesd
develop problem-solving attitudes needed fouritwork in science.

Etukudo (2004) opined that laboratory methodtexching is presumed to be capable of
fully involving the individual learner in th&arning and teaching activities as wellhakps to
remove individual differences and absent miméss. He added that laboratory offers sargul
privilege of manipulating apparatus or teaghiaids to every studentto obtain a desirabl
result. Also he said that the use of ingiomal materials which laboratory techniqueféer,
enhances better understanding of the curriculamtent. and that experimentation and laboyator
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teaching are good pedagogy for discoveryniegr and mastering of abstract skills asl vesl
building up of low ability learners.

Statement of the Problem.

Many secondary schools claim to offesiesce subjects, but a visit to these schools
reveals that some of them only offer sciesobjects but they have no laboratories wotatk
of laboratory facilities. In addition to this,ethavailable laboratories in some of these secondary
schools are ill-equipped to teach science subjeéutsording to Abdulrahaman (2009) secondary
school laboratories are sparsely furnished andeoh by science teachers to the extent that
spiders and other insects have taken overldboratories and their facilities. This niegydue
to negligence, lack of manpower or unqualified ke to handle the facilities.

The problem of non-availability of laboratoriacilities for effective teaching of
Biology in our secondary schools persisterdahy giving rise to poor academic performances
as discussion and lecture methods of teachimge been dominating the teaching and legrni
activities where students need to do praoticek (Abdulrahaman, 2009). Thus the focus o§ thi
study is to find out the rate of provision andigétion of science (Biology) laboratory faciliti@s
senior secondary schools in Zamfara State.

Objectives of the Study.

1) To find out the rate of Provision and Utilizatiof science (biology) laboratory Facilities in &en
Secondary School Students in Zamfara State, Nigeria

2) To examine the extent the teachers make uskeoptovided Biology Laboratory Facilities in
Senior Secondary Schools in Zamfara State.

3) To find out whether there are factors militatiagainst the provision and utilization of Biology
laboratory facilities in the study area.

Research Questions
The following research questions would be answered-
1) What is the rate of Provision of and Utilization ®¢ience (Biology ) laboratory facilities in
Senior Secondary Schools in Zamfara state.
2) To what the extent do the Teachers make use gfrtheded Biology Laboratory Facilities in
Senior Secondary Schools in Zamfara State?.
3) Are there factors militating against the provisiand utilization of Biology laboratory
facilities in the Senior Secondary Schools in Zamfatate?.

Significance of the Study.

The findings of this research work are benefiaiathte state and to the nation at large in the
following ways:

It provides administrators, school principals asdience teachers with necessary
information on the importance of provision of saern(Biology) laboratory facilities in the teaching
and learning of science. These will also enhanceiman utilization of laboratory facilities by the
teachers and their students. Furthermore, thenigsdivould improve the performance of the students
in Biology through the utilization of laboratoryditities and also upgrade them for further studies
science.

Finally, the outcome of the research encouragepettsrate division of Ministry of
Education to be up and doing in checking how thedatory facilities are utilized by the teacherd an
their students so as to advise the government eméed to build more school laboratories and
provide more laboratory equipment and materialscater for the large class syndrome in the
Secondary Schools.

Scope and Delimitation of the Study.
The study involved all senior secondary schoold #reir biology teachers in the four
educational zones of Zamfara State. It is delimitediology Laboratories and Senior Secondary
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School two (SSI- Ill) students because of timedgcfinancial constraint and wideness of the state.
The study only focuses on provision of laborat@gilfties/ equipment and its utilization..

Review of Related Literature.
I ntroduction.

So many researchers have defined laboratory ieréift ways but all the definitions come to
give the same meaning. Ardo (2004) defines schiabloratory as an instructional facility for
helping pupils to learn what science is amov scientists work. Oguntona (2001) said tha
nature should be a laboratory and that learrdhgcience should be through inquiry ratliesn
dogma. This will help for logical, criticahd independent thinking. Adeyemi (2006) sees seienc
laboratories to be central to the teaching of s@en the secondary schools. Laboratory is a place
equipped for making tests or doing experimentalkw@ood, Studdert and Gay, 2007). Omosewo
(2010 a) defined laboratory as a place equippe@iperimental study. She added that the world in
the minds of most people is synonymous with sdientivestigation, while Kamar (2009) sees
laboratory as a place where the scientists do theik. He also added that it is a room that is well
equipped for the purpose of carrying out practwaik and allows students to have experiences that
are consistent with the goal of scientific literabjohanty (2007) opined that a laboratory is esaknt
in the secondary schools to practice various erparts by the students and get convince about the
fact, events, phenomena etc. Laboratories have fmeem to be a primary vehicle for promoting
formal reasoning skills and students understandivegeby enhancing the desired outcome in students
(Adeyemi, 2006).

From the above definitions, laboratory can be suriz@d as a place for students to practice
various experiments so as to be convinced aboahtic facts, events and phenomena. Therefore,
the researcher wishes to find out the state ofStr@or Secondary School Biology laboratories and
their academic performance in Biology in Zamfarat&tso as to know the level of the availability,
functionality and utility of their equipments / fhiies.

Oyetunde (2008) was of the view that the problenaok of school facilities or inadequate
school facilities is affecting all State Second&ghools in the federation. Despite the fact that
practical work is a unique source of teaching smerit is widely acknowledged that laboratory
equipment are lacking in most schools (OmosewoPBP1She also concluded from her studies that
practical work was difficult to organize as a reéxfl lack of apparatus. The shortage of laboratory
facilities could have serious implication on thealify of school output (Adeyemi 2006). Onah and
Ugwu (2010) revealed that the constraint to quaditgence education in Nigeria is inadequate
laboratory equipment/facilities in our schools. Bgy is an activity — based and students centered
course and cannot be effectively taught withoutimgent (Nwagbo, 2008). She further said lack of
equipment/materials have provided excuses for Bipteachers who now neglect the practical aspect
which has greater potential for developing crititahking and objective reasoning ability in stutéen
Audu and Oghogho (2007) said that one of the magpects of Science Education that has been of
great concern is the area of availability and ¢ifecess of usage of specialized Science equipment,
facilities and teaching aids. Oboh (2008) opirteat teaching of Biology in most Nigerian schools is
more theoretical than practical. The usual reasmengis the unavailability of materials and
equipment. The inadequacy of these facilities hesnbnoted many years back and still persists
particularly with the overcrowding classes (Oyet,2008).It was also observed that where the
facilities are provided, they are not usually udad to unqualified teachers and their incompeteocy
use the facilities. Therefore, there is the needtlits study to find out the rate of provision and
utilization science (biology) laboratory facilitigs the Senior Secondary Schools in Zamfara State.

Yusuf and Afolabi (2010) observed that poor perfance in science is caused by poor
quality of science teachers, overcrowded classraomdsack of suitable science equipment. Students
perform poorly in biology because biology classesusually too large and heterogeneous in terms of
ability level. In addition, the laboratories arke gquipped and the biology syllabus is over loaded
(Ahmed, 2008).

Ogunleye (1999) opined that one of the recurreablpms in teaching of science is that of
large classes. The number of students in somerotass especially in biology classes ranges
between 100 — 150 students. The dimension of tlubl@m extends beyond budgetary constraints
which not only place limits on the provision of ilies for the effective teaching of science bigoa
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lowers the teacher — students’ ratio every yearcételuded that the consequences of large class is
that the performance of students at external exaiioim drops yearly and the problem also become
critical in the attempt to expose students to latwyy practical work..

According to Chinese adage: | hear | forget, | lsegnember, | do | understand, so science is
best understood by doing, we therefore, the ushboratories on individual basis on the parthaf t
student will expose them to first hand informatidrhis first hand information makes them to
comprehend scientific facts. Literature reviewedvetd that the rate of the students’ population to
the available laboratory facilities is wide andsash many students could not manipulate practical
materials accurately during their national exaniamest The inability to manipulate practical matkria
resulted in the students’ poor performance in lgiplo

A lot of blame on the poor performance of the siislén Science (Biology) has been put on
their Science teachers because most of the scteacbers are not qualified, not well trained, not
motivated and also given less tools to work orheaith. According to Olayiwola (2005) the scarcely
equipped laboratories in most tertiary institutionay not be adequate to produce the needed science
teachers for effective science teaching at secgnsidrools level. He added that this problem often
results in teaching science courses theoreticedistilting in poor students’ acquisition of pradtica
skills.

Mohammed, Mohammed & Gwandu (2008) were of theviigat school children in Nigeria
were been taught by unqualified and inexperieneathers. They also said one of the biggest
bottlenecks in the application of Science and Tetdgy in developing countries are the shortage of
trained man power, the dislike, poor performanag @erception of Science as a difficult, tedious and
brain stressing exercise to students, which isalref faulty foundation laid by larger percentage
unqualified Science teachers.

Research Methodology.

This study was descriptive survey. The populationsists of all Senior Secondary Schools
(SS1-3) students and their biology teachers in ZsanBtate. Zamfara State has four Educational
Zones which consist of seventy two (72) senior sdaoy schoolsout of it ten (10) school were
sampled by stratified sampling techniqudstom the sampled schools, a total of one hundred an
twenty (120) Students and twenty (20) Teachers weegl. The instruments used in the collection of
data are: the Biology Laboratory Facilities Chestkdor Teachers (BLFCL) and test instrument on the
factors affecting provision and Utilization of Bagly Laboratory Facilities (FPUBLF) The biology
laboratory facilities checklist for teachers isikeit scale type of instrument of a mean value .5f 2
The second instrument is a test instrument meanthi® students. The three instruments used to
collect data from both the teachers and the stgdeete validated by experts in the measurement and
evaluation. The administration of the instrumenesevcarried out and collected back. Then the data
was analyzed using frequency count and percentage.

Data Analysis.
Table:1. For the Teachers; Provision and Utilization of Biology L aboratory Facilities.
S/ Laboratory  Available, Available, Available but Not available.
N facilities/equ functional and functional and non functional
ipment utilized unutilized.
Frequ Percenta Freque percenta Frequen perce Freque Percen
ency. ge (%) ncy. ge (%) cy. ntage ncy. tage
(%)
1. Laboratory. 3 30 2 20 2 20 3 30
2. Measuring 3 30 1 10 1 10 5 50
cylinder.
3. Skeleton.(M -- - - - - - 10 100
odel
4. Dissecting 3 30 2 20 - - 5 50
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Equipment.
5. Model of ear -- -- - - - 10 100
6. Mounted 5 50 - -- - - 5 50
pictures.
7. Conical 8 80 - - - - 2 20
flask.
8. Rain guage. 4 40 2 20 4 40 -- --
9. Laboratory 6 60 4 40 -- - - -
funnel.
1 Firstaid kits. 4 40 -- -- -- -- 6 60
0.
1 Testtube -- -- -- - - - 10 100
1. and Racks.
1 Beaker. 4 40 4 40 - - 2 20
2.
1 Aquarium. - -- -- - -- - 10 100
3.
1 Thermomete 4 40 3 30 1 10 2 20
4 .
1 Microscope. 4 40 2 20 3 30 1 10
5
1 Anemometer 2 20 - -- -- - 8 80
6 .
Wind vane. 3 30 2 20 - - 5 50 |
1 Magnifying 4 40 1 10 - -- 5 50
8. (glasses.
1 Dropping 6 60 4 40 -- - - -
9. pipette.
2 Bunsen 4 40 2 20 4 40 -- --
0. burner.
2 Model for -- -- -- - - - 10 100
1. eye.
2 Model for -- -- -- - - - 10 100
2. heart.
2 Reagentfor 8 80 - -- -- -- 2 20
3. food test
2 Biological 2 20 4 40 -- - 4 40
4. garden.
2 Preserved - -- -- - -- - 10 100
5. specimen
2 Plantpress. -- -- -- - - - 10 100
6.
2 Binoculars. 2 20 - - - - 8 80
7.
2 Tripod 8 80 4 40 - -- 2 20
8. stand
2 Fire 3 30 - -- - - 7 70
9. extinguisher.
3 Round 4 40 - -- - - 6 60
0. bottom flask

Discussion on the table 1 above: From the samplbdads above 70% of them do not have biology
laboratory. More than 80% of the laboratory faig§tthat are necessary for the teaching and legarnin
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of biology are lacking in almost all the secondachools of the study area. Few facilities that are
provided were not utilized by the biology teach&#here the equipments are provided, they are very
few and cannot be utilized when compared with thelmer of the students in a class that are being
handled by a single teacher. The findings of thdysteveals low utilization of materials resourges
biology teaching as a result of poor mastery ofemals resources and teachers lack of techniques in
the use of biology laboratory facilities. This wagported by the observation of Akubilo (2004) who
reported that teachers of biology lack the competkitis and creativity to organize practical cless

in biology. With the numbers of students in thedgtarea, the objectives of ability to manipulate th
equipment by the students will not be achieved.

Table 2:Qualification of Science (biology) teachers

sno Qualifications NO. of Class NO.of Total of
Schools Teachers taught Arms students
NCE OND HND MSC BSC/
ED BSC.
ED
1 A 4 3 2 1 3 11 Sssl1-3 7,5,4 3850
2 B 5 5 2 - 1 10 Sssl1-3 5,6,4 3690
3 C 8 2 1 - 1 12 Ss1-3 6,6,5 3435
4 D 5 1 6 - 2 14 Ss1-3 7,5,6 4330
5 E 4 3 3 1 3 12 Ss1-3 5,6,4 2890
6 F 6 2 5 - 2 15 Ss1-3 7,5,4 2657
7 G 6 2 3 - 1 12 Ss1-3 6,6,5 4653
8 H 4 3 2 1 1 13 Ss1-3 5,6,4 3654
9 | 7 2 4 - 1 14 Ss1-3 7,5,4 4321
10 J 4 1 5 - 2 12 Ss1-3 6,6,5 4325

Table 2: shows the qualification of teachers int#reselected schools and the strength of theedass
they are teaching including the numbers of theheecand the students’ population. In the table, it
was observed that most of the teachers in the wtate mainly NCE holders, followed by OND and
BSC, B.ED then HND and MSC ED respectively. Thelda#lso shows that, classes were over
crowded despite most of the teachers were notfepdalio handle the few facilities provided. This
was supported by the findings of Yusuf and Afolél10) who observed that poor performance in
science is caused by poor quality of science teacloercrowded classrooms and lack of suitable
science equipment

Table 3: Factors Militating against the Provision and Utilization of Biology Laboratory
Facilitiesin the Senior Secondary Schoolsin Zamfara State?.

S/NO Factors against provision and  Strongly Agree Agree Strongly  Disagree
utilization of biology laboratory Disagree
facilities
Freq % fre@ % Freq % Freq %
1 Overcrowded classroom 100 833 5 42 10 83 5 42
2 Lack of laboratory where studentsl20 100.0 - - - - - -

can practicalzed science
3 Shortage of biology laboratory 80 66.7 10 84 5 42 5 42

facilities

4 Teachers incompetency of 110 91,7 10 83 - - - -
handling the facilities

5 Over loaded time table 120 100 - - - - - -
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6 Over loaded class work on the 120 100 - - - - - -
teachers

7 lack of proper supervision on the 80 66.7 5 42 10 84 5 42
side of ministry of Education

8 The strict adherence to the school00 833 5 42 5 42 10 8.4

time table with little or no
provision for adequate qualified
staff, tools, equipments,
workshops

Discussion.

Table 3 shows that more than 80% of the studemntsedgthat all the factors listed above militated
against the provision and utilization of Biologyptaatory facilities in the senior secondary schaols
Zamfara state.

Suggestion

There is need for the government and proprietérschools to provide biology laboratory
facilities, competent qualified teachers who wiiliged the facilities to enhance teaching of bto
and improve students’ performance as a means wfftraning science (Biology) in our secondary
schools. Also, qualifies biology teachers shouldriz@le to handle the subject and regular supervision
should be made by the inspectorate division, tarenadequate supply and utilization of the biology
facilities.

Conclusion

Teaching of science subject, particularly biolognmot be effectively taught and learned
without well equipped laboratory and competent ifjedl science teachers, skilled in the
manipulation of the equipment. The utilization bétequipment effectively will bring about better
performance of the students in biology and scieocgeses in general.
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