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Abstract
Practical work is indispensable to the teaching dearning of chemistry. A
lot have been discussed at several academic cordeseand workshops on
how to improve chemistry students’ performanceractical chemistry. This
is because it is believed that process skills aeguby students from practical
works are necessary for advanced research worlkch@mistry, industrial and
technological applications for economic empowermamid for general
national development. But it is not clear how emistry teachers expose
their students to the practical works that are partd parcel of the senior
secondary school (SSS) chemistry curriculum frorh 8SSS3. The study
sought to investigate into the extent of chemiptgctical contents coverage
attained by SS3 students. The study was carriédnoNsukka town, Enugu
State. Stratified random sampling technique wasl igeconstitute the sample
of the study. Data were collected using the reseamstrument and analysed
using descriptive statistics. The result of thedgtshowed that the extent of
practical contents coverage attained by SS3 stwdémtvery low. It is
recommended among others that examination bodies West African
Examinations Council (WAEC) and National ExaminagidCouncil (NECO)
should vary areas where they set practical exanonaguestions from so as to
cover more practical topics.

Practical work is an integral part of the chemistgyriculum at all levels of
education. The Senior Secondary School Chemistmycalum is dotted with a lot of
practical topics ranging from simple classroom desti@tion to full scale laboratory
work for all chemistry students. Practical takgsrimne position in the curriculum and
teaching of chemistry. No meaningful teaching &aining could ever take place in
chemistry without sufficient and proper practicalrw (Achor & Kalu, 2014). Achor &
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Kalu (2014) further state that practical is fundataéand the bedrock in teaching and
learning of chemistry because of the nature of ¢sieynas a subject which emphasizes
practical more than theory.

Practical work in chemistry is usually carried antthe laboratory. Recent
discussions have repeatedly focussed on laboratory as an important component to
teach scientific method and to learn chemical aan{Blosser, 1983 in Owoyemi &
Akinsete, 2011). Laboratory method originated frasheas of the early scientists.
However, it was in the f'7century that scientists paid the greatest attentiothis
scientific method leading to a revolution in scierf&bimbola, 1994). The growth of
science in leaps and bounds took its bearing framn#ists paying attention to
laboratory practical work. Research works overybars have continually averred the
universal acceptance of practical work in chemisigy a necessity for mastering
chemical content knowledge. Going by this, muclpraictical work is supposed to be
going on in our school laboratories. This is efc important in the face of
dwindling students’ good performance in the subifeexternal examinations.

Research has shown that practical work in cheynistsignificantly related to
positive attitude towards chemistry (Thompson & iBoy 2010). Attitude is a strong
affective construct that is known to wield a bidlience on students’ performance in
any subject. Positive attitude is normally coretiawith higher achievement gain in
school subjects. Since chemistry educators arfg taking for ways of improving
students’ performance in chemistry, anything tlestds to positive attitude towards
chemistry is of primary importance.

Research has also shown that practwek is generally effective in getting
students to do what is intended with physical dsjgébraham & Millar, 2008). In
other words, it is good at improving students’ npaétive skills. This is buttressed by
the work of Nwagbo and Chukelu (2011), that fount that practical activity fostered
Biology Students acquisition of science procesksskBkills are necessary not only for
advanced research in chemistry but also for thesldpment of the society at large.
Research also reported that practical works ineseasidents problem solving ability in
physical chemistry (Blosser, 2015).

In addition, notable science educators have aibbwsrtimes reiterated the
importance of practical work in chemistry. Pard@R15) stated that students can
appreciate various concepts of chemistry througpeementation. Achor & Kalu
(2014) are of the opinion that practical occupie®ly important place in the mastering
of the chemistry. Achimugu (2012) stated variaupartance of practical chemistry to
include:

1. Helping students to develop science process skills

2. Promoting the development of scientific attitudastsas objectivity, honesty,
curiosity etc.

3. Reinforcing what is learnt in the theory class &edce encouraging the spirit

of experimentation.
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4, Arousing and maintaining interest and curiositgfiemistry.
5. Enhancing students’ better understanding of coscaptl principles and by so
doing contributes significantly to students’ acl@ment in chemistry and so on.

In view of the foregoing discourseisi obvious that chemistry educators and
other science educators cannot be toying with gkee of practical work in chemistry.
How far these research findings are judiciously duse our secondary school
laboratories is not well known and that is the shif this work.

Problem of the Study

Senior Secondary School Chemistry curriculum issiwwith various practical
topics from SS 1 to SS 3. Some of them, the tedshexpected to demonstrate in class,
while some, the students are to do under the goelahthe teacher. Practical work is
reported to have the potentials to improve studeatistude and achievement in
chemistry, yet there is a widespread failure in ghbject. Is the practical work still
being done? If it is; to what extent? The problainthis study is the apparent lack of
empirical evidence on the extent of chemistry pcattontent coverage attained by SS
3 students in Nsukka Urban Schools, Enugu Staferdoéhey sit for school certificate
examinations.

Pur pose of the Study

The study sought to assess the extent of chenpsatical content coverage
attained by SS 3 students in Nsukka Urban Secorfsiainpols. Specifically, the study
was aimed at finding out the extent to which:

1. Senior Secondary Three (SS 3) students of Nsukianuschools attained in the
coverage of Chemistry Practical contents.
2. SS 3 students of Public and Private schools diffehe contents coverage of

practical chemistry.

Research Questions
The following research questions guided the study:

1. To what extent are the chemistry practical conteatered by SS 3 students of
Nsukka Urban Schools?
2. How far does the extent of coverage of chemistacical contents attained by

SS3 students of public schools compare with thégeivate schools in Nsukka Urban?

Method

Survey design was adopted for this study sincatsweere investigated in their
natural settings and no variable is manipulatetie $tudy was carried out in Nsukka
town, Enugu State. The population of the study mised the nineteen secondary
schools in Nsukka urban where chemistry is offer®é school subject and the schools
have SS3 students. The urban schools were usedidg®cother things being equal,
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there is higher propensity of the right school ficgs being obtained here. There are
supposed to be better laboratories, more quali@edhers, and other supportive social
amenities in the urban schools. The urban scharelslso more keenly supervised by
officers of the Ministry of Education. From whatgpens in the urban schools, one will
not expect something better in rural schools.

For the purpose of this work, the urban schoolseeveategorised into two: the
public and the private schools. There are twelMaip schools and seven government-
approved private schools in Nsukka Urban. The $ampthe study consisted of nine
secondary schools drawn from the population ofstbdy.

Stratified random sampling technique was used &wdsix schools from the public
category. The public schools were classified thtee strata; Single Girls, Single Boys
and Co-educational Schools. Two schools were mahdpicked from each stratum.
All the private schools are co-educational anddtsehools were picked through simple
random sampling technique. An instrument entitlEgdtent of Chemistry Practical
Contents Coverage Inventory (ECPCCI) was used dta dollection. ECPCCl is a 41
item inventory made up of practical topics drawonirthe Senior Secondary School
Chemistry curriculum from SS1 to SS 3. The insenimwvas used to take on the spot
assessment of how far a particular sample schoeti fan their coverage of practical
chemistry content before the students sit for scbexificate examinations.

The instrument was scrutinized by two secondanpaskcchemistry teachers and
one Measurement and Evaluation expert from Fedéddlege of Education, Eha-
Amufu, Enugu State. The researcher personally midtared the instrument to two SS3
chemistry students as respondents in each schbbé use of students is to ensure
higher level of objectivity as the use of chemiggchers may lead to faked responses
to cover up their lapses.

Frequencies and percentages were used to anssveedbarch questions. The
data obtained were interpreted to reflect the exténpractical chemistry contents
coverage attained by SS3 students, topic by tapfollows;

80 - 100% - Very High Extent (VHE)
60 - 79% - High Extent (HE)

50 - 59% - Moderate Extent (ME)
40 - 49% - Low Extent (LE)

0 - 39 - Very Low Extent (VLE)

A benchmark of 50% coverage was considered adefprattas work.

Results
The results are presented in tables accordingetoettearch questions as follows:
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Table 1. Extent of Chemistry Practical Contents Coverage Attained by SS3
Studentsin Nsukka Urban Schools

S/No | Chemistry Practical Topics
[S) (&)
|5 |8
L | a a
1 Prepared chalk (CaGas a chemical change 1 11 VLE
2 Prepared indicators from flower extracts q 44  LE
3 Prepared normal, acidic and basic salts 3 33 LE
4 Performed experiment to illustrate the reactioinscids and bases 5 56 ME
5 Performed experiment to investigate one of thepgrties of
amorphous carbon (normal charcoal) 1 11 | VLE
6 Performed experiment to investigate whether aarabsorbs gases 1 11 VLE
7 Performed experiment to investigate carbon &slaaing agent 1 11| VLE
8 Performed experiment to investigate oxidatiosaybon 1 11| VLE
9 Performed experiment to investigate the chemisifycarbonates
(trioxocarbonate(lV) salts) 5 56 | ME
10 Prepared carbon monoxide 1 11 | VLE
11 Prepared COfrom locally available materials such as shekaabls| 1 11 | VLE
etc.
12 Prepared ©&from H,O, and MnQ as catalyst 3 33| VLE
13 Tested for Qusing a glowing Splint 3 33| VLH
14 Performed simple experiment to demonstrate tiysipal and chemical
properties of @ 2 22 | VLE
15 Prepared Standard Solutions 3 33 | VLE
16 Carried out acid-base titrations using givencatbrs 9 100 VHE
17 Prepared Solutions of Common substances 6 67 HE
18 Carried out experiment on the removal of harsinesH,0 by boiling
and addition of washing soda 3 33 | VLE
19 Prepared Husing an active metal eg. Zn and an acid g4 3 33 | VLE
20 Performed simple experiment to show the physaad chemical
properties of hydrogen 3 33 | VLE
21 Performed experiment to show composition anggnt@s of air 2 22| VLE
22 Performed experiment for differentiating betwedkanes, alkenes &
alkynes 2 22 | VLE
23 Prepared Chlorine 0 0 VLE
24 Performed simple experiment to illustrate thgsptal and chemica
properties of halogens 0 0 VLE
25 Prepared Nitrogen 3 33 | VLE
26 Carried out confirmatory test for NH 3 33 | VLE
27 Performed experiment to show oxidation of amatf with KMnQ, 2 22 | VLE
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28 Performed simple experiments involving alkanols 2 22 | VLE
29 Produced soaps from local sources 3 33 \[LE
30 Performed experiment to show Brown ring testéting of Iron 0 0 VLE
31 Prepared glucose from starch and sucrose 0 0 VLE
32 Prepared anhydrous FgCl 0 0 VLE
33 Performed experiment to show action of powdetetcoal on metallig

oxides 0 0 VLE

34 Carried out titrations to determine percentagety of substances|

Heaf of neutralization & kD of crystallization 44 | LE

4

35 Tested for cations and anions ed” FéL** 9 | 100| VHE
36 Tested for simple sugars 3 33 | VLE
37 Tested for starch 2 22 | VLE
38 Tested for simple fats & oils 1 11 | VLE
39 Tested for protein 2 22 | VLE
40 Performed experiment to illustrate the chemécal physical properties

of Protein 2 22 | VLE
41 Performed experiment on some common separagohnigues eg

filtration, distillation etc. 6 67 | HE.

Table 1 showed that only six topics out of 41 topics corgd in the chemistry
curriculum were sufficiently done by the studemsnf SSI to SS3. This shows just
14.6% coverage of the practical contents of thaosesecondary school chemistry
curriculum. The table reveals that chemistry teashaid emphasis on items 16 and 35
which are acid-base titrations and tests for catemd anions.

Table 2: School Type Differences in the Extent of Chemistry Practical Contents
Coverage

Public Private
S/No | Chemistry Practical Topics

(8] (8]

g 5 |5 5

= 0 = (%]

g 13 |8 |¥|%

L X | A i P a)
1 Prepared chalk (CaGas a chemical change 1 17 VLH 0 0 VLUE
2 Prepared indicators from flower extracts 2 83 VLE2 67 HE
3 Prepared normal, acidic and basic salts 3 |50 ME 00 VLE
4 Performed experiment to illustrate the rxns|& | 50 | ME 2 67 HE

acids and bases
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5 :Performed experiment to investigate one| of

the properties of amorphous carbon (normal

charcoal) 1 |17 | VLE 0 0 VLE
6 Performed experiment to investigate whether VLE

charcoal absorbs gases 1 |17 | VLE 0 0
7 Performed experiment to investigate carbon as

a reducing agent 1 |17 | VLE 0 0 VLE
8 Performed experiment to investigate oxidatjon

of carbon 1 |17 | VLE 0 0 VLE
9 Performed experiment to investigate the

chemistry of carbonates (trioxocarbonate(lV)

salts) 3 | 50 | ME 2 67 | HE
10 Prepared carbon monoxide 17 VLE [0 VILE
11 Prepared COfrom locally available materials 1 | 17 | VLE 0 0 VLE

such as shell, alkanols etc.
12 Prepared &from H,0O, and MnQ as catalyst 2| 33| VLE 1 33 VLHE
13 Tested for Qusing a glowing Splint 2| 33 VLE 1 33 VLE
14 Performed simple experiment to demonstrate

the physical and chemical properties gf O 2 | 33 | VLE 0 0 VLE
15 Prepared Standard Solutions 1 17 VLE 67 HE
16 Carried out acid-base titrations using giyen

indicators 6 | 10 | VHE 3 100 | VHE

0

17 Prepared Solutions of Common substances 4 |67 HE2 67 HE
18 Carried out experiment on the removal |of

hardness in KO by boiling and addition o

washing soda 1 |17 | VLE 2 67 | HE
19 Prepared Husing an active metal eg. Zn and

an acid eg k50, 2 | 33 | VLE 1 33 | VLE
20 Performed simple experiment to show th& | 33 | VLE 1 33 | VLE

physical and chemical properties of hydrogen
21 Performed experiment to show compositjon

and properties of air 1 |17 | VLE 1 33 | VLE
22 Performed experiment for differentiating

between alkanes, alkenes & alkynes 2 | 23 | VLE 0 0 VLE
23 Prepared Chlorine g O VLE 0 0 VLE
24 Performed simple experiment to illustrate the

physical and chemical properties of halogens1 | 17 | VLE 0 0 VLE
25 Prepared Nitrogen 3 5 ME 0 0 VLE
26 Carried out confirmatory test for NH 2 | 33 | VLE 1 33 VLE
27 Performed experiment to show oxidation of|an

alkanol with KMnQ 1|17 | VLE 1 33 | VLE
28 Performed simple experiments involving

alkanols 2 | 33 | VLE 0 0 VLE
29 Produced soaps from local sources 2 |33 VLE BYLE
30 Performed experiment to show Brown ring test

& rusting of Iron 0|0 VLE 0 0 VLE
31 Prepared glucose from starch and sucrose 0 |0 VLB 0 VLE
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32 Prepared anhydrous FgCl 0|0 VLE 0 0 VLE
33 Performed experiment to show action |of

powdered charcoal on metallic oxides 0|0 VLE 0 0 VLE
34 Carried out titrations to determine percentage

purity of substances, Heat of neutralization| &

H,0 of crystallization 3 |50 | ME 1 33 | VLE
35 Tested for cations and anions ed’ F&U** 6 | 10 [ VHE |3 100 | VHE

0

36 Tested for simple sugars 8 50 ME 0 0 VLE
37 Tested for starch 4 33 VLE 0 0 VLE
38 Tested for simple fats & oils 1 17 VLE 0 0 VLE
39 Tested for protein 2 33 VLE 0 0 VLE
40 Performed experiment to illustrate the

chemical and physical properties of Protein | 2 | 33 | VLE 0 0 VLE
41 Performed experiment on some common

separation techniques eg. filtration, distillatipn

etc. 4 | 67 | HE 2 67 | HE.

Table 2 reveals that 10 topics were sufficientlwered by public schools, which
amounts to 24.4% of total practical chemistry cotgeof the curriculum. Also, eight
topics were sufficiently covered by Private Schoolhis also shows 19.5% coverage
of the total chemistry practical contents of thericulum. Table 2 also showed 100%
coverage of acid-base titrations and test for mnboth strata of the sample schools.

Discussion

Results of the data analysis show that there isaa total neglect of practical
works in chemistry its potentials to improve studémperformance in chemistry as
revealed by research works. This is in line witthéicand Kalu (2014), who stated that
many teachers talk chemistry and neglect the malctispect of the subject which has
led to students’ failure in the subject. The firgs of this work is also in line with
Abimbola (1994) who also stated that teachers kddhe importance of laboratory
method of teaching on the one hand and on the ,athér pay lip service to its use in
practice. It can be observed that all the samgheals did acid-base titrations and test
for ions. This maybe because school certificatamération bodies almost limit
practical questions to these two topics. One cadude that practical works in
chemistry in our secondary schools are geared tsvg@assing school certificate
examinations and not for any other benefits rewkbleresearch studies.

This issue is disheartening in view of the leviefaidlure recorded each year in
chemistry. If the coverage is so poor in the urbahools with more amenities and
closer/keener supervision, it will not be wrongctimclude that next to nothing is going
on in the rural schools as far as chemistry praktiorks is concerned. It can also be
observed from Table 2: that both public and privetBools coverage of 24.4% and
19.5% respectively is very poor and that thereitike Idifference between what was
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done in the public schools and that of the privaatieools. The two school types also
adequately cover the two arrears needed for scwotficate examinations.

This clearly shows that research effort in pradtichemistry published
everywhere including “lips” of chemistry teachesqiot implemented in practice. Even
the two topics adequately done by the sample sshunaly have been done at SS3 level
and probably close to school certificate examimetidate just to prepare the students
for the examinations. Many reasons may be addfmretttis paucity of practical works
in secondary school chemistry. But be that asdy,nsomething has to be done to
reverse this ugly trend if the country hopes totaably compete with other developed
nations in the near future in science and techryofmgleavour.

Conclusion

This study has established very poor coverage @fcttemistry practical contents in
secondary schools before students sit for thein@atertificate examinations in Nsukka
Urban environment. This tells the sorry state @cpical works in chemistry in rural
schools Achor and Kalu (2014) unequivocally stdted neglecting chemistry practical
will have adverse effect on the development of nlaéon. The skills that practical
chemistry imparts on the students are essentidbfiing the challenges of our present
day advancement in science and technology. Iétloeety chooses to neglect it, we will
only be running towards obsolescence.

Recommendations

1. Ministries of education should have science edanathspectorate division
who will be saddled with the responsibility of seydsing classroom science theoretical
and practical teaching. The report of the inspatiois to provide some feedback on
what goes on in schools to the ministries as wellseience education professional
bodies for appropriate action.

2. Examination bodies like WAEC and NECO should vargas of practical
examinations so that chemistry teachers will naufoattention on few areas of the
practical contents of the curriculum.

3. Governments should see reasons to have a budgdtacation to practical
works in sciences.

4. Special retraining workshops should be mounted doence teachers on
practical aspects of the curriculum.

5. Senior Secondary School Chemistry Curriculum shddddesigned in such a
way that practical works are made prerequisite itmmg for teaching higher theoretical
topics at every level.

6. Practical chemistry examination should be made cisopy in secondary
school internal examinations from SS1 to SS3
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