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ABSTRACT

This study investigates the implements to the teaching of chemistry as an
experimental sciencein secondary schoolsin Oju Local Gover nment Area of Benue
Sate. The aim s to highlight the appropriate approach that should be adopted
in the teaching of the course in secondary schools. Purposive sampling method
was used to sample the nine chemistry teachers from five secondary schools in
the study area. Three research questions were stated and answered. The
instrument used for data collection was the chemistry teachers’ experimental
science questionnaire; simple percentage and itemization were used to analyse
the data collected for the study. From this analysis, it was found that lack of
professional qualification by chemistry teachers as well as lack of chemistry
equipment/instruments affected to a very high extent the teaching of chemistry as
an experimental science. The study recommended among others that gover nment
and other stakeholders in the education sub-sector should provide functional
chemistry laboratory for meaningful practical activities.
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INTRODUCTION

Man turned to science in his efforts to understand the mysteries of the universe. He
relies on science, especially chemistry, in areas such as communication, transport,
medicine and variousother ways (Otor, 2010). Onemajor problem, however, ishow the
knowledgeof scienceisbeingimparted to studentsin secondary school sto enhancelearning.
Thisisbecausethetheoretica gpproach to scienceteaching hasbeen found to beinadequate
(Ikeobi, 2010; Agogo and Otor, 2013). Thereisthereforethe need to replacethismethod
with experimental approach for better performance. Experimental methods enable both
the chemistry teachersand the studentsto verify many theories, lawsand principles of
chemistry inthelaboratory. A survey of the achievementsof studentsin somesubjectsin
senior secondary schools (particularly chemistry) in Nigeriaover theyearsrevealsa
discernibledeclineinstudents performance (Ojerinde, 2000 cited in Ogbeba, 2010, Ogom,
2000 and Fatokun, 2012). The poor performancein chemistry by the studentsisattributed
to the problem of non-availability of necessary facilitiesfor practica work (Agaun, 2000,
Ezenwa, 1993 and Fatokun, 2012); inadequate exposureto laboratory work (Achumugu,
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2012) aswdll asshortage of qudified chemistry teachers (Fatokun, 2012) and absence of

equipment/materiasfor scienceteaching (Agogo, 2009). Thereisthereforethe need to

teach chemistry with full students' involvement, aslkeobi (2010) opinesthat chemistry is

an experimental sciencewhich reliesprimarily on the rel ationship between theory and

experiment. Asthe students experience the study of chemistry, they acquiredesirable

practical skillswhenthey observe, handle materia s/chemicals, prepare chemica S'reagents

and such other activities (Ikeobi, 2010). According to Ezechukwu (2005), chemistry is

what crestesan enabling chemicd infrastructurethat deliversfood, medicineand material

world, whileAgogo and Otor (2013) seeit asan experimental sciencethat isactivity-

based. They further state that Chemistry students are expected to:

I. Observethingsinand outsidetheclass

. Report objectively frominvestigations

iii. Prepare various chemicals for practicals

\V2 Handle instruments and equipment during practical activities

V. Weigh by using weighing balancesto ascertain quantity (substances/chemicals) to
be used in an experiment

V. M easure accurately things/itemsto ensureright quantity for use, among other
functions.

The implication of this is that chemistry knowledge is abstract in nature,
which Agogo (2009) saysit requiresthat teachers engagein meaningful and realistic
practical activities. Thiswould ensure better understanding of itsvariousconcepts. The
method of instruction thereforerequiresthe provision of learning experiencesthat would
enablethestudentsinteract with thelearning materias. Thiswould provide motivationfor
better performance by the students (Agogo and lji, 2010).

Onemajor impediment of teaching chemistry asan experimental scienceisthe
absenceof functional chemistry |aboratoriesin most secondary schoolsinNigeria Ogom
(2000) identifiesabsenceof functiond |aboratoriesasafactor in sudents' poor performance
in secondary school chemistry. Ikeobi (2010) however stresses that the teaching of
chemistry asan experimental scienceenablesthe correct gpplication of |aboratory skillsas
well asproper handling of equipment in achemistry class. Inthe sameway, Mailumo,
Agogo and Kpagh (2007) posit that modern chemistry teaching emphasisesthat it should
betaught practically withfull students' participation. Practical chemistry isthereforeused
toreinforcewhat islearnedinthetheory class, soit encouragesthe spirit of experimentation
(Achimugu, 2012), and helpslearnersacquirethe skill of observation, organization and
proper reporting (Ode, 2012; Ezechukwu, 2005). In preparing for chemistry practicals,
certain points should betaken into consideration to ensurethat learning takes place:

I. Thereshould belaboratory rulesthat both teachersand students must adhereto.
. Safety precautions should be adhered to,

i Students shoul d be assigned definitework areaswith needed materials.

\VA Studentsshould keep their work areas clean and neet to avoid | aboratory accidents

(disposeall wastes properly)

V. Unused reagents must not be returned to the bottles.
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Vi. Resultsof al experiments should bereported accurately and promptly.
Vil. Titleand objectives of each practical should bewritten onthereport book.

viii.  Coainciseaccount of experimental procedures should bewritten.

iX. All observations should bewritten clearly on the notebook.

X. All calculationsof yieldsand concentrations should be properly donefrom data
generated.

Adeyegbe (1971) as cited in Achimugu (2012) traces the poor performance
of studentsin practical chemistry to teachers' inability to take the candidatesthrough
practical sessionsinthelaboratory. Thus, thisstudy takesalook at theimpediments of
teaching chemistry asan experimentd sciencein secondary schoolsin Ojuloca government
areaof Benue State. The primary aimisto uncover the appropriate approach that should
be adopted in teaching chemistry in secondary schools. Thefollowing research questions
areraised to guidethe study.

1. Towhat extent doeslack of professiona qudification of chemistry teachersaffect
theteaching of chemistry asan experimenta science?

2. Towhat extent doeslack of chemistry equipment/instrumentsin the laboratory
affect the teaching of chemistry as an experimental science?

3. What constitutesimpedimentsto theteaching of chemistry asan experimental
science?

METHOD

This study employs survey design with a population of chemistry teachers in the
five secondary schoolsthat offer chemistry at the West African Examination Council
(WAEQC) level in Ojulocal government areaof Benue State. Nine Chemistry teachers
were the participants of the study. This also formed the sample size for the study
which was purposively sampled. Theinstrument for data collection wasthe Chemistry
Teachers Experimental Science Questionnaire (CETESQ). The questionnaire was
validated by lecturers from Benue State University, Makurdi, in Science education
Unit and Test and M easurement. Datagenerated were analysed using simple percentage
anditemization.

RESULTSAND DISCUSSION

Table 1 shows that 55.6% of the respondents are NCE (Chemistry) holders, 22.2%
have Bachelor’'s Degree with chemistry as major subject, 11.1% holds a Masters
Degree and a degree outside chemistry as major teaching subject respectively. This
means that NCE holders that are expected to teach only at the junior secondary
school level, are made to teach chemistry and other science subjects at the senior
level. Thisisaprobably the reason that chemistry may not be taught as an experimental
science. Thisisbecausethiscategory of teachersmay not bewel | equipped intellectually
to handlethechemistry practical classeseffectively.
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Table2 showsthat 77.8% of therespondentssaid that professona qualification of chemistry
teachersaffect their teaching of the subject asan experimenta sciencetovery high extent,
22.2% said it isto ahigh extent whileno teacher seesit to alow or no extent. Thismeans
that chemistry teachers' qualification isafactor in the teaching of the subject as an
experimenta science. According to Fatokun (2012), shortageof quaified chemistry teachers
affect the performance of studentsin the subject at the secondary school level because of
how they teach the subject. An unqualified chemistry teacher islikely to dwell moreon
theoretical knowledge than the practical aspects, thereby making the studentstolosethe
practical investigative experience. From table 3, 55.6% of therespondents say that lack of
chemistry equipment/insrumentsaffect theteaching of the subject asan experimental science
toavery high extent, 33.3% say itisto ahigh extent while 11.1% say itisonly to alow
extent. Therespondentsitemised their responses asto what condtitutesthe impediments
to theteaching of chemistry asan experimental scienceasfollows:

I. Lack of functional chemistry laboratory (containing vital equipment/instruments

and chemicalsfor meaningful practica activities.
ii. Lack of professionally qualified chemistry teachers
iii. Poor funding policy by proprietors of schools (government, private or

community)

\VA Poor conditions of servicefor chemistry teachersthat make them to engagein
strike actionsor work to rule actions.

V. Very few chemistry practical periods on the school time table.

Vi. Overcrowded chemistry practical class, making practical almost impossible,
leading to laboratory accidents.

vii.  Poor maintenance culture by many schools that soon destroy/break their

chemistry equipment/instruments or such other materials.
viii.  Corruption, making peopleto buy fakeinstruments/equi pment that do not function
well inthelaboratory, thuswrong resultsare obtained during practicals.

IX. Many studentsare not seriouswith their chemistry (science) class, asthey avoid
practical classesand vital topics/concepts.

X. Too many public holidays that interrupts normal classes.

Xi. Many of the chemicalsand materiasin useare obsoleteand out of use, leading to
teachers frustration aspoor resultsareusually obtained.

xii.  African cultural practices tend to antagonise some scientific principles, so

some studentsfear toviolet cultural laws, sothey skip practicals.
Xii.  Many chemistry studentshave phobiafor the subject, especialy practica aspects

of the subject; so they tend to avoid practical chemistry sessions.
Thismeansthat absence of chemistry equipment/instruments affect the teaching of the
subject inthelaboratory asthere may be no materialsor instrumentsto work with. The
teacher isthereforeforced to base histeaching majorly on theory. Ikeobi (2010) sees
chemistry teaching asrel ating to balancing of theoretical knowledgewith thepractical,
however when the essential chemistry equipment are lacking, the teachersresort to
dternativeto practical, whichisnot good for chemistry learning. Mailumo, Agogo and
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Kpagh (2007) posit that chemistry isbest taught and learned when theteacher hasfunctiona
equipment andingrumentsto useinthelaboratory. Thishastherefore stressed theimportance
of chemistry equipment, instrumentsor materialsinthepractical teaching of the subject,
whereall thestudentsare meaningfully involved. Ontheissueof what congtitutesthemgjor
impedimentsto theteaching of chemistry asan experimental science, the respondents
itemised thesefactors. They includelack of professionally qualified chemistry teachers,
poor conditionsof serviceof chemistry teachersaswell asabsence of functiona chemistry
|aboratoriesin most secondary schoolsin Nigeria, among others. According toAchimugu
(2012), thecurrent trendsin chemistry educationwhich placesemphasisoninquiry (practica
activity) to teaching and learning makesit amust for chemistry teacherstointegratethe
theoretical aspect of thesubject with practical worksin thelaboratory. Thismeansthat l
schoolsoffering chemisiry should havefunctiond laboratories, qualified chemistry teachers
aswdl asproperly remunerated chemistry teachers. Achimugu (2012) therefore concluded
that the teaching of chemistry using practical worksin thelaboratory should bearule
rather than an option to chemistry teachers. Thismeansthat chemistry isbest taught and
learned whenitisdoneasan experimental science.

Table 1: Chemistry teachers qualification

Qualification Frequency %

NCE (Chemistry major) 5 556
B.Ed (B.Sc. (Edu.) Chemistry 2 22
M.Ed/M.Sc (Sc. Edu) 1 11
Other qualification 1 111
Total 9 100

Source: Survey, 2013

Table 2: Extent that lack of professional qualification affect chemistry teaching as an experimental science
Schools VHE He LE NE

A 2

B 2 -

C 1 1

D 1 1

E 1 - - -
Total 7 2 0 0
% 778 222

Source: Survey, 2013

Table3: Extent that lack of chemistry equipment in the laboratory affect theteaching of
the subject asan experimental science

VHE HE LE NE
Respondents 5 3 1 -
% 55.6 333 111 0
Source: Survey, 2013
Note:
VHE - Very High Extent HE - High Extent
LE - Low Extent NE - No Extent (it hasno effect at dl).
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CONCLUSIONAND RECOMMENDATIONS

Chemistry iscentral to many science and science-related courses and technology. The
teaching of the subject therefore involves hands-on and minds-on activitiesfor better
understanding. Thiscallsfor theteaching of the subject asan experimental science. Itaso
meansemploying professionally qualified teachersin school swith functional [aboratories
wherethe studentsare meaningfully engaged in experimenta studiesand exploration of the
theoretical knowledge. Based on thefindings, thefoll owing recommendationsare made:

1. Government and other stakeholders in the education sector should provide
functiona chemigtry laboratory for meaningful practica activitiesin schoolsin Benue
Sateingeneral and OjuLGA in particular.

2. The school authorities and indeed the proprietors should ensure that
professondly qualified chemistry teechersareemployedinthestudy areatoteach
the subject for better students' performance, especially in practical aspects.

3. The school authority should increase the practical lessons for meaningful
laboratory worksand for wider contents coverage, as most schools have very
few hoursfor practical activitiesinchemistry.
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