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Abstract 

Practical work is indispensable to the teaching and learning of chemistry.  A 
lot have been discussed at several academic conferences and workshops on 
how to improve chemistry students’ performance in practical chemistry.  This 
is because it is believed that process skills acquired by students from practical 
works are necessary for advanced research works in chemistry, industrial and 
technological applications for economic empowerment and for general 
national development.  But it is not clear how far chemistry teachers expose 
their students to the practical works that are part and parcel of the senior 
secondary school (SSS) chemistry curriculum from SS1 to SS3.  The study 
sought to investigate into the extent of chemistry practical contents coverage 
attained by SS3 students.  The study was carried out in Nsukka town, Enugu 
State. Stratified random sampling technique was used to constitute the sample 
of the study.  Data were collected using the research instrument and analysed 
using descriptive statistics.  The result of the study showed that the extent of 
practical contents coverage attained by SS3 students is very low.  It is 
recommended among others that examination bodies like West African 
Examinations Council (WAEC) and National Examinations Council (NECO) 
should vary areas where they set practical examination questions from so as to 
cover more practical topics. 
 
 
Practical work is an integral part of the chemistry curriculum at all levels of 

education.  The Senior Secondary School Chemistry curriculum is dotted with a lot of 
practical topics ranging from simple classroom demonstration to full scale laboratory 
work for all chemistry students.  Practical takes a prime position in the curriculum and 
teaching of chemistry.  No meaningful teaching and learning could ever take place in 
chemistry without sufficient and proper practical work (Achor & Kalu, 2014).  Achor & 
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Kalu (2014) further state that practical is fundamental and the bedrock in teaching and 
learning of chemistry because of the nature of chemistry as a subject which emphasizes 
practical more than theory. 
 Practical work in chemistry is usually carried out in the laboratory.  Recent 
discussions have repeatedly focussed on laboratory work as an important component to 
teach scientific method and to learn chemical content (Blosser, 1983 in Owoyemi & 
Akinsete, 2011).  Laboratory method originated from ideas of the early scientists.  
However, it was in the 17th century that scientists paid the greatest attention to this 
scientific method leading to a revolution in science (Abimbola, 1994).  The growth of 
science in leaps and bounds took its bearing from scientists paying attention to 
laboratory practical work.  Research works over the years have continually averred the 
universal acceptance of practical work in chemistry as a necessity for mastering 
chemical content knowledge.  Going by this, much of practical work is supposed to be 
going on in our school laboratories.  This is especially important in the face of 
dwindling students’ good performance in the subject in external examinations. 
 Research has shown that practical work in chemistry is significantly related to 
positive attitude towards chemistry (Thompson & Soyibo, 2010).  Attitude is a strong 
affective construct that is known to wield a big influence on students’ performance in 
any subject.  Positive attitude is normally correlated with higher achievement gain in 
school subjects.  Since chemistry educators are daily looking for ways of improving 
students’ performance in chemistry, anything that leads to positive attitude towards 
chemistry is of primary importance. 
            Research has also shown that practical work is generally effective in getting 
students to do what is intended with physical objects (Abraham & Millar, 2008).  In 
other words, it is good at improving students’ manipulative skills.  This is buttressed by 
the work of Nwagbo and Chukelu (2011), that found out that practical activity fostered 
Biology Students acquisition of science process skills.  Skills are necessary not only for 
advanced research in chemistry but also for the development of the society at large.  
Research also reported that practical works increases students problem solving ability in 
physical chemistry          (Blosser, 2015). 
 In addition, notable science educators have at various times reiterated the 
importance of practical work in chemistry.  Pareek (2015) stated that students can 
appreciate various concepts of chemistry through experimentation.  Achor & Kalu 
(2014) are of the opinion that practical occupies a very important place in the mastering 
of the chemistry.  Achimugu (2012) stated various importance of practical chemistry to 
include: 
1. Helping students to develop science process skills 
2. Promoting the development of scientific attitudes such as objectivity, honesty, 
curiosity etc. 
3. Reinforcing what is learnt in the theory class and hence encouraging the spirit 
of experimentation. 
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4. Arousing and maintaining interest and curiosity in chemistry. 
5. Enhancing students’ better understanding of concepts and principles and by so 
doing contributes significantly to students’ achievement in chemistry and so on. 
              In view of the foregoing discourse, it is obvious that chemistry educators and 
other science educators cannot be toying with the issue of practical work in chemistry.  
How far these research findings are judiciously used in our secondary school 
laboratories is not well known and that is the thrust of this work. 
 
Problem of the Study 
 Senior Secondary School Chemistry curriculum is awash with various practical 
topics from SS 1 to SS 3.  Some of them, the teacher is expected to demonstrate in class, 
while some, the students are to do under the guidance of the teacher.  Practical work is 
reported to have the potentials to improve students’ attitude and achievement in 
chemistry, yet there is a widespread failure in the subject.  Is the practical work still 
being done?  If it is; to what extent?  The problem of this study is the apparent lack of 
empirical evidence on the extent of chemistry practical content coverage attained by SS 
3 students in Nsukka Urban Schools, Enugu State, before they sit for school certificate 
examinations. 
 
Purpose of the Study 
 The study sought to assess the extent of chemistry practical content coverage 
attained by SS 3 students in Nsukka Urban Secondary Schools.  Specifically, the study 
was aimed at finding out the extent to which: 
1. Senior Secondary Three (SS 3) students of Nsukka urban schools attained in the 
coverage of Chemistry Practical contents. 
2. SS 3 students of Public and Private schools differ in the contents coverage of 
practical chemistry. 
 
Research Questions 
The following research questions guided the study: 
1. To what extent are the chemistry practical contents covered by SS 3 students of 
Nsukka Urban Schools? 
2. How far does the extent of coverage of chemistry practical contents attained by 
SS3 students of public schools compare with those of private schools in Nsukka Urban? 
 
Method 
 Survey design was adopted for this study since events were investigated in their 
natural settings and no variable is manipulated.  The study was carried out in Nsukka 
town, Enugu State.  The population of the study comprised the nineteen secondary 
schools in Nsukka urban where chemistry is offered as a school subject and the schools 
have SS3 students.  The urban schools were used because, other things being equal, 
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there is higher propensity of the right school practices being obtained here.  There are 
supposed to be better laboratories, more qualified teachers, and other supportive social 
amenities in the urban schools.  The urban schools are also more keenly supervised by 
officers of the Ministry of Education.  From what happens in the urban schools, one will 
not expect something better in rural schools. 
 For the purpose of this work, the urban schools were categorised into two: the 
public and the private schools.  There are twelve public schools and seven government- 
approved private schools in Nsukka Urban.  The sample of the study consisted of nine 
secondary schools drawn from the population of the study. 
Stratified random sampling technique was used to draw six schools from the public 
category.  The public schools were classified into three strata; Single Girls, Single Boys 
and Co-educational Schools.  Two schools were randomly picked from each stratum.  
All the private schools are co-educational and three schools were picked through simple 
random sampling technique.  An instrument entitled “Extent of Chemistry Practical 
Contents Coverage Inventory (ECPCCI) was used for data collection.  ECPCCI is a 41 
item inventory made up of practical topics drawn from the Senior Secondary School 
Chemistry curriculum from SS1 to SS 3.  The instrument was used to take on the spot 
assessment of how far a particular sample school fared in their coverage of practical 
chemistry content before the students sit for school certificate examinations. 
 The instrument was scrutinized by two secondary school chemistry teachers and 
one Measurement and Evaluation expert from Federal College of Education, Eha- 
Amufu, Enugu State.  The researcher personally administered the instrument to two SS3 
chemistry students as respondents in each school.  The use of students is to ensure 
higher level of objectivity as the use of chemistry teachers may lead to faked responses 
to cover up their lapses. 
 Frequencies and percentages were used to answer the research questions.  The 
data obtained were interpreted to reflect the extent of practical chemistry contents 
coverage attained by SS3 students, topic by topic as follows; 
 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 adequate for this work. 
 
Results 
The results are presented in tables according to the research questions as follows: 
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Table 1:  Extent of Chemistry Practical Contents Coverage Attained by SS3 
Students in Nsukka Urban Schools 
 
S/No Chemistry Practical Topics 

F
re

q
u

en
cy 

P
er

ce
n

ta
g

e 

D
ec

is
io

n
  

1 Prepared chalk (CaCO2) as a chemical change 1 11 VLE 
2 Prepared indicators from flower extracts 4 44 LE 
3 Prepared normal, acidic and basic salts 3 33 VLE 
4 Performed experiment to illustrate the reactions of acids and bases 5 56 ME 
5 Performed experiment to investigate one of the properties of 

amorphous carbon (normal charcoal) 
 
1 

 
11 

 
VLE 

6 Performed experiment to investigate whether charcoal absorbs gases 1 11 VLE 
7 Performed experiment to investigate carbon as a reducing agent 1 11 VLE 
8 Performed experiment to investigate oxidation of carbon 1 11 VLE 

9 Performed experiment to investigate the chemistry of carbonates 
(trioxocarbonate(IV) salts) 

 
5 

 
56 

 
ME 

10 Prepared carbon monoxide 1 11 VLE 
11 Prepared CO2 from locally available materials such as shell, alkanols 

etc. 
1 11 VLE 

12 Prepared O2 from H2O2 and MnO2 as catalyst 3 33 VLE 

13 Tested for O2 using a glowing Splint 3 33 VLE 

14 Performed simple experiment to demonstrate the physical and chemical 
properties of O2 

 
2 

 
22 

 
VLE 

15 Prepared Standard Solutions 3 33 VLE 
16 Carried out acid-base titrations using given indicators 9 100 VHE 
17 Prepared Solutions of Common substances 6 67 HE 

18 Carried out experiment on the removal of hardness in H2O by boiling 
and addition of washing soda 

 
3 

 
33 

 
VLE 

19 Prepared H2 using an active metal eg. Zn and an acid eg H2SO4 3 33 VLE 

20 Performed simple experiment to show the physical and chemical 
properties of hydrogen 

 
3 

 
33 

 
VLE 

21 Performed experiment to show composition and properties of air 2 22 VLE 
22 Performed experiment for differentiating  between alkanes, alkenes & 

alkynes 
 
2 

 
22 

 
VLE 

23 Prepared Chlorine 0 0 VLE 

24 Performed simple experiment to illustrate the physical and chemical 
properties of halogens 

 
0 

 
0 

 
VLE 

25 Prepared Nitrogen 3 33 VLE 
26 Carried out confirmatory test for NH3 3 33 VLE 

27 Performed experiment to show oxidation of an alkanol with KMnO4 2 22 VLE 
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28 Performed simple experiments involving alkanols 2 22 VLE 

29 Produced soaps from local sources 3 33 VLE 
30 Performed experiment to show Brown ring test & rusting of Iron 0 0 VLE 

31 Prepared glucose from starch and sucrose 0 0 VLE 
32 Prepared anhydrous FeCl3 0 0 VLE 

33 Performed experiment to show action of powdered charcoal on metallic 
oxides 

 
0 

 
0 

 
VLE 

34 Carried out titrations to determine percentage purity of substances, 
Heaf of neutralization & H2O of crystallization 

 
4 

 
44 

 
LE 

35 Tested for cations and anions eg. Fe2+, Cu2+ 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 chemical and physical properties 

of Protein 
 
2 

 
22 

 
VLE 

41 Performed experiment on some common separation techniques eg. 
filtration, distillation etc. 

 
6 

 
67 

 
HE. 

 
 
Table 1 showed that only six topics out of 41 topics contained in the chemistry 
curriculum were sufficiently done by the students from SSI to SS3.  This shows just 
14.6% coverage of the practical contents of the senior secondary school chemistry 
curriculum.  The table reveals that chemistry teachers laid emphasis on items 16 and 35 
which are acid-base titrations and tests for cations and anions. 
 
Table 2: School Type Differences in the Extent of Chemistry Practical Contents 
Coverage 
 
  Public Private 

S/No Chemistry Practical Topics 

F
re

q
u

en
cy 

%
 a

g
e 

D
ec

is
io

n 

F
re

q
u

en
cy 

%
 a

g
e 

D
ec

is
io

n 

1 Prepared chalk (CaCO3) as a chemical change 1 17 VLE 0 0 VLE 
2 Prepared indicators from flower extracts 2 33 VLE 2 67 HE 
3 Prepared normal, acidic and basic salts 3 50 ME 0 0 VLE 
4 Performed experiment to illustrate the rxns of 

acids and bases 
3 50 ME 2 67 HE 
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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 
charcoal absorbs gases 

 
1 

 
17 

 
VLE 

 
0 

 
0 

VLE 

7 Performed experiment to investigate carbon as 
a reducing agent 

 
1 

 
17 

 
VLE 

 
0 

 
0 

 
VLE 

8 Performed experiment to investigate oxidation 
of carbon 

 
1 

 
17 

 
VLE 

 
0 

 
0 

 
VLE 

9 Performed experiment to investigate the 
chemistry of carbonates (trioxocarbonate(IV) 
salts) 

 
 
3 

 
 
50 

 
 
ME 

 
 
2 

 
 
67 

 
 
HE 

10 Prepared carbon monoxide 1 17 VLE 0 0 VLE 
11 Prepared CO2 from locally available materials 

such as shell, alkanols etc. 
1 17 VLE 0 0 VLE 

12 Prepared O2 from H2O2 and MnO2 as catalyst 2 33 VLE 1 33 VLE 
13 Tested for O2 using a glowing Splint 2 33 VLE 1 33 VLE 
14 Performed simple experiment to demonstrate 

the physical and chemical properties of O2 
 
2 

 
33 

 
VLE 

 
0 

 
0 

 
VLE 

15 Prepared Standard Solutions 1 17 VLE 2 67 HE 
16 Carried out acid-base titrations using given 

indicators 
 
6 

 
10
0 

 
VHE 

 
3 

 
100 

 
VHE 

17 Prepared Solutions of Common substances 4 67 HE 2 67 HE 
18 Carried out experiment on the removal of 

hardness in H2O by boiling and addition of 
washing soda 

 
 
1 

 
 
17 

 
 
VLE 

 
 
2 

 
 
67 

 
 
HE 

19 Prepared H2 using an active metal eg. Zn and 
an acid eg H2SO4 

 
2 

 
33 

 
VLE 

 
1 

 
33 

 
VLE 

 
20 

 
Performed simple experiment to show the 
physical and chemical properties of hydrogen 

 
2 

 
33 

 
VLE 

 
1 

 
33 

 
VLE 

21 Performed experiment to show composition 
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 0 0 VLE 0 0 VLE 
24 Performed simple experiment to illustrate the 

physical and chemical properties of halogens 
 
1 

 
17 

 
VLE 

 
0 

 
0 

 
VLE 

25 Prepared Nitrogen 3 50 ME 0 0 VLE 
26 Carried out confirmatory test for NH3 2 33 VLE 1 33 VLE 
27 Performed experiment to show oxidation of an 

alkanol with KMnO4 
 
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 1 33 VLE 
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 VLE 0 0 VLE 
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32 Prepared anhydrous FeCl3 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 & 
H2O of crystallization 

 
 
3 

 
 
50 

 
 
ME 

 
 
1 

 
 
33 

 
 
VLE 

35 Tested for cations and anions eg. Fe2+, CU2+ 6 10
0 

VHE 3 100 VHE 

36 Tested for simple sugars 3 50 ME 0 0 VLE 
37 Tested for starch 2 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, distillation 
etc. 

 
 
4 

 
 
67 

 
 
HE 

 
 
2 

 
 
67 

 
 
HE. 

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

Results of the data analysis show that there is a near total neglect of practical 
works in chemistry its potentials to improve students’ performance in chemistry as 
revealed by research works. This is in line with Achor and Kalu (2014), who stated that 
many teachers talk chemistry and neglect the practical aspect of the subject which has 
led to students’ failure in the subject.  The findings of this work is also in line with 
Abimbola (1994) who also stated that teachers extolled the importance of laboratory 
method of teaching on the one hand and on the other, only pay lip service to its use in 
practice.  It can be observed that all the sample schools did acid-base titrations and test 
for ions.  This maybe because school certificate examination bodies almost limit 
practical questions to these two topics.  One can deduce that practical works in 
chemistry in our secondary schools are geared towards passing school certificate 
examinations and not for any other benefits revealed by research studies. 
 This issue is disheartening in view of the level of failure recorded each year in 
chemistry.  If the coverage is so poor in the urban schools with more amenities and 
closer/keener supervision, it will not be wrong to conclude that next to nothing is going 
on in the rural schools as far as chemistry practical works is concerned.  It can also be 
observed from Table 2: that both public and private schools coverage of 24.4% and 
19.5% respectively is very poor and that there is little difference between what was 
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done in the public schools and that of the private schools.  The two school types also 
adequately cover the two arrears needed for school certificate examinations. 
 This clearly shows that research effort in practical chemistry published 
everywhere including “lips” of chemistry teachers is not implemented in practice.  Even 
the two topics adequately done by the sample schools may have been done at SS3 level 
and probably close to school certificate examinations date just to prepare the students 
for the examinations.  Many reasons may be adduced for this paucity of practical works 
in secondary school chemistry.  But be that as it may, something has to be done to 
reverse this ugly trend if the country hopes to favourably compete with other developed 
nations in the near future in science and technology endeavour. 
 
Conclusion 
This study has established very poor coverage of the chemistry practical contents in 
secondary schools before students sit for their school certificate examinations in Nsukka 
Urban environment.  This tells the sorry state of practical works in chemistry in rural 
schools Achor and Kalu (2014) unequivocally stated that neglecting chemistry practical 
will have adverse effect on the development of the nation.  The skills that practical 
chemistry imparts on the students are essential for facing the challenges of our present 
day advancement in science and technology.  If the society chooses to neglect it, we will 
only be running towards obsolescence. 
 
Recommendations 
1. Ministries of education should have science education inspectorate division 
who will be saddled with the responsibility of supervising classroom science theoretical 
and practical teaching.  The report of the inspectorate is to provide some feedback on 
what goes on in schools to the ministries as well as science education professional 
bodies for appropriate action. 
2. Examination bodies like WAEC and NECO should vary areas of practical 
examinations so that chemistry teachers will not focus attention on few areas of the 
practical contents of the curriculum. 
3. Governments should see reasons to have a budgetary allocation to practical 
works in sciences. 
4. Special retraining workshops should be mounted for science teachers on 
practical aspects of the curriculum. 
5. Senior Secondary School Chemistry Curriculum should be designed in such a 
way that practical works are made prerequisite conditions for teaching higher theoretical 
topics at every level. 
6. Practical chemistry examination should be made compulsory in secondary 
school internal examinations from SS1 to SS3 
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