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Abstract  This study investigated the availability and utilisation of laboratory kits for practical teaching of mathematics in 
chemistry in Ahoada West local government area of Rivers State. A descriptive research design was adopted in carrying out 
this study. The population of the study was all public senior secondary I (SS1) chemistry students in Ahoada West education 
zone of Rivers State. A total of two hundred (200) chemistry students were used as a sample for the study which comprises 
one hundred and twenty (120) male, and eighty (80) female. Four research questions guided the study. The data were 
analysed using frequency counts and percentages. A structured questionnaire was the instrument used for data collection, and 
the instrument was face validated by three experts. Reliability coefficient index of 0.76 was obtained using the test-retest 
method. The result revealed that the availability and utilisation of laboratory kits in the sampled senior secondary schools 
were inadequate. Based on the result, it was recommended that the government at all levels of education should endeavour 
to make adequate provision of laboratory kits for the practical teaching of mathematics in chemistry, besides chemistry 
teachers, should ensure that students are introduced to the use of the few available apparatus during practical classes. 
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1. Introduction 
Mathematics is not just a core science subject but a 

precision tool employed by all scientists in their search for a 
clear understanding of the physical world as well as for the 
development of any science-based discipline. It is the 
language, as well as a tool of science and engineering. 
Mathematical knowledge plays a crucial role in 
understanding the contents of other school subjects such as 
science, social studies, and even music and art. 
Mathematical concepts and procedures are used to solve 
problems in science, engineering, medicine, economics and 
so on. Any scientific education which does not commence 
with mathematics is said to be defective in its foundation. 
Mathematics is related to many things in human’s daily life 
and its study provides students with certain basic life skills 
and processes that prepare them to be productive members of 
the society. Azuka (2015) emphasised that Mathematical 
skills relevant to a wide range of analytical, technological, 
scientific, security, political and economic applications 
hence the solid foundation in mathematics prepare one for 
other educational and professional challenges. 

On the other hand, Chemistry is a natural science which 
studies composition,  structure,  properties and change of  
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matter. Matter, from the chemical point of view, consists of 
the substances encountered in daily life in whatever phase 
such as solid, liquids, gaseous and plasma, as well as the 
atoms and molecules of which these substances are 
composed. Chemists move among these ideas to come up 
with explanations of how matter behaves. Since much of 
chemistry deals with atomic and molecular phenomena that 
cannot be observed in the secondary school classroom, 
analogies and models are only used for delivery of 
instruction. Within the context of science education, 
Chemistry has been identified as a very important science 
subject and its importance in the scientific and technological 
development of any nation has been widely reported. It was 
as a result of the recognition given to Chemistry in the 
development of the individual and the nation that it was 
made a core – subject among the natural sciences and other 
science – related courses in Nigerian education system. It has 
been a pre-requisite subject for offering most science 
oriented courses in the tertiary institution and this calls for 
the need to teach it effectively. Chemistry is important in 
many aspects of life. It is a key subject in most careers in the 
education system. These include but not limited to; Medicine, 
Veterinary Medicine, Nursing, Engineering and 
Biotechnology among others. Chemistry is also a key subject 
for the development of Science and Technology in any 
country. Within the context of science education, Chemistry 
has been identified as a very important science subject and its 
importance in the scientific and technological development 
of any nation has been widely reported (Adesoji & 
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Olatunbosun, 2008). 
Mathematics is used widely in chemistry as well as all 

other sciences. Mathematical calculations are absolutely 
necessary to explore important concepts in chemistry. 
Without some basic mathematics skills, these calculations 
would be impossible and therefore chemistry itself will be 
extremely difficult. However, with a basic knowledge of 
some of the mathematics that is used in chemistry, the 
students will be well equipped to deal with the concepts and 
theories of Chemistry. The more mathematics background  
an individual possesses, the greater the likelihood of  
meeting success in chemistry. So also, students with a poor 
background in mathematics will have fewer opportunities  
to succeed in chemistry. According to Odili (2006), 
achievement in sciences is often contingent upon 
mathematics knowledge and the ability to perform 
mathematical operations. Mathematical concepts and 
procedures are used to solve problems in various fields and 
disciplines including chemistry. Salau (2000) pointed out 
that there exists an impregnable link between mathematics 
and other science subjects. For example, the teaching of the 
practical aspect of chemistry can hardly be achieved 
without the knowledge of mathematics. 

Odili (2006) writing on mathematics topics related to 
chemistry suggested that fractions and decimals, axes and 
scales, line graph, addition and subtraction, logarithm 
numbers – use of four figure tables, indices, ratio and 
proportions, direct and inverse variation, substitution of 
values in an algebraic expression, and change of subject in a 
formula should be studied by chemistry students at the 
Senior Secondary School level. Mathematical confidence 
and problem-solving ability are probably the most important 
factors in predicting the success of students in chemistry. A 
strong foundation of mathematics skills improves 
performance in chemistry. Knowledge and skills in the areas 
of basic mathematics, calculus, and 3-dimensional geometry 
can be used as prerequisites or co-requisites to general 
chemistry. It is unlikely that a student will excel in general 
chemistry without a solid understanding or and familiarity 
with the following elementary topics:  

(i) unit conversions  
(ii) significant figures 
(iii) proportions and concentrations  
(iv) expressions involving exponents and logarithms  
(v) basic trigonometry and algebra including graphing  
(vi) summation notation  
(vii) very basic probability and statistics  
(viii) applications of all of the above to word problems  
Despite the prime position Chemistry occupies in our 

educational system and the efforts made by researchers to 
enhance performance, students’ performance in chemistry 
and sciences, in general, are still low. Two of the reasons 
identified for this failure are laboratory inadequacy and the 
environment. The adequacy and use of educational resources 
like laboratory kits enhance the effectiveness of teachers’ 
lesson and understanding of abstract ideas and improve 

performance. Chemistry teaching is supposed to be result 
oriented and students centred, and this can only be achieved 
when students are willing and the teachers are favourably 
disposed to, using the appropriate methods and resources in 
teaching the students. Students by nature are curious; they 
need to be actively involved in the learning process in which 
they are continuously experimenting, testing, speculating 
and building their own personal construct and knowledge. It 
is only by personalising such knowledge that it becomes 
valid, meaningful and useful to them. In chemistry, students 
need to actively construct their own personal awareness and 
meaning (Usman, 2000). To substantiate the argument, 
Usman (2006) remarked that the brain is not a passive 
consumer of information and to learn with understanding, a 
learner must actively construct the meaning of what to be 
learned. 

There is no doubt about the notion that chemistry is 
abstract in nature, its abstract nature brings about learning 
difficulty most especially in the mathematical aspect of 
chemistry. Observations have shown that in spite of the 
various innovations introduced into science teaching in 
general and chemistry. In particular, the performance of 
students still remains low (Fatoke, 2013). Laboratories are 
of utmost importance in the teaching and learning of science 
subjects of which Chemistry Central. A Chemistry 
Laboratory offers the environment and resources for 
teaching practical Chemistry skills which help students 
handle examination and the day to day affairs.  

When the students are given the chance to learn through 
more senses than one, they can learn faster and easier. The 
use of laboratory kit materials provides the teacher with 
interesting and compelling platforms for conveying 
information since the laboratory materials motivate learners 
to learn more. Hence the teacher is assisted in overcoming 
physical difficulties that could have hindered his effective 
presentation of a given topic. The use of laboratory kits for 
teaching does not only encourage teachers and students to 
work collaboratively but also results in more cooperative 
learning activities among the students. Effective practical 
activities enable students to build a bridge between what they 
can see, handle and scientific ideas that account for their 
observations. The chemistry laboratory represents a 
wonderful opportunity for making the connection between 
the unseen microscopic world and the observable 
macroscopic world in which we live. Laboratory experiences 
provide opportunities for team building, inquiry-based 
learning, hands-on activities, and exposure to standard 
laboratory equipment and technology. Chemistry is a 
laboratory science and cannot be effectively learned without 
laboratory experiences. Indeed, the identification, 
manipulation, and general use of laboratory equipment are 
integral parts of the subject of chemistry. Many, if not most, 
of the concepts and principles common in secondary school 
chemistry, can be demonstrated or delivered through 
experiments performed with simple apparatus. This study, 
therefore, investigated the extent of availability and 
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utilisation of Chemistry laboratories kits in teaching and 
learning the practical teaching of mathematics in chemistry 
in Ahoada West local government area of Rivers State.  
Statement of the problem 

Chemistry as one of the core subjects for students with 
science bias in senior secondary school is supposed to be 
result oriented and students centred. This can only be 
achieved when students are willing and the teachers are 
favourably disposed to using the appropriate methods and 
resources in teaching the subject. As a subject, chemistry is 
required for certification at the secondary level for 
admission into a higher institution in the field of science, 
engineering, and medicine. Students seem to have a 
challenge with chemistry especially in the aspect of 
calculations and this has affected their achievement and 
performance. Hence, this study investigated the availability 
and utilisation of laboratory kits for the practical teaching of 
mathematics in chemistry with a view to improving the 
performance of students in calculations in chemistry. For a 
good performance to be realised in chemistry, laboratory kits 
availability and utilisation are therefore of paramount 
importance. The problem of this study was to provide 
baseline information on the availability and utilisation of 
laboratory kits for the practical teaching of mathematics in 
chemistry in senior secondary schools Rivers State. 
Purpose of the study 

The study investigated the availability and utilisation of 
laboratory kits for the practical teaching of mathematics in 
chemistry in some selected senior secondary schools in 
Ahoada West local government area of Rivers State. The 
specific objectives of the study are to: 

1.  investigate the availability of chemistry laboratory in 
the senior secondary schools in Ahoada West local 
government area of Rivers State, Nigeria; 

2.  assess the availability of chemistry laboratory kits in 
the senior secondary schools in Ahoada West local 
government area of Rivers State, Nigeria;  

3.  evaluate the extent of use of chemistry laboratory by 
chemistry teachers in the senior secondary schools; 
and 

4.  explore the extent of use of laboratory kits by 
chemistry students in the senior secondary schools. 

Research Questions: 
This study seeks to fill the void through addressing the 

following research questions: 
1.  Is chemistry laboratory available for the teaching of 

Mathematics in Chemistry in Ahoada West? 
2.  To what extent are chemistry laboratory kits available 

for the teaching of Mathematics in Chemistry in the 
senior secondary schools Ahoada West? 

3.  What is the extent of use of laboratory kits by 
chemistry teachers in the senior secondary schools? 

4.  What is the extent of use of laboratory kits by 
chemistry students in the senior secondary schools? 

2. Methodology 
This study adopted descriptive survey design. The 

researchers used simple random sampling techniques as well 
as purposive sampling to get the sample of respondents for 
the study. The population consisted of all the SS1 students in 
senior secondary schools in Ahoada West education zone of 
Rivers State. The sample for this study comprised of 200 
students (120) male and (80) female selected from twelve 
senior secondary schools in Ahoada West education zone of 
Rivers State.  
Instrument for Data Collection 

The instrument used for data collection is a questionnaire 
named Availability and Utilisation of Chemistry Laboratory 
Kits (AUCLK) structured by the researchers. The 
questionnaire (AUCLK) was divided into two sections, A 
and B. Section A is concerned with the data needed on the 
availability of Chemistry laboratory kits in schools. Section 
‘B’ obtained information on the utilisation of Chemistry 
laboratory kits in schools. Furthermore, section A contains 
Chemistry laboratory, while section B contains Chemistry 
laboratory kits items. Hence, the instrument for data 
collection has eleven (11) items on the whole. 
Validation of the Instruments 

The instrument was content and construct validated by 3 
experts from the Department of Curriculum Studies Rivers 
State University of Science and Technology University Port 
Harcourt (RUST). 
Reliability of the Instrument 

The reliability of the instrument was determined using test 
re-test method on thirty respondents from Ahoada East 
education zone. The reliability coefficient of 0.76 was 
obtained using Pearson’s product moment correlation. 
Administration of the Instrument 

A total of two hundred questionnaire copies were 
administered to chemistry students of the sampled schools. 
All the copies of the questionnaire were received and 
analysed. Data were analysed using frequency count and 
percentages. 

3. Results 
The results of the study were obtained from the research 

questions answered through data collected and analysed. 
Research Question 1: Are chemistry laboratory available 

for the teaching of Mathematics in Chemistry? 

Table 1.  Percentage response of respondents on the availability of 
Chemistry Laboratories in selected schools 

 No. of Students Percentage (%) 

Available 137 68.5 

Not Available 63 31.5 

Total 200 100 
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The data in Table 1 shows that one hundred and 
thirty-seven students representing 68.5% of the respondents 
maintained that chemistry laboratory was available in their 
schools while sixty-three students representing 31.5% said 
that they are not available in their schools. This indicated that 
chemistry laboratory was available in one hundred and 
thirty-seven of the schools. 

Research Question 2: To what extent are chemistry 
laboratory kits available for the teaching of Mathematics in 
Chemistry in the senior secondary schools? 

 
 

Table 2.  Availability of chemistry laboratory materials and their adequacy relative to the students’ population 

Item  Adequate Inadequate Unavailable 

1 Chemistry Laboratory kits No of 
schools % No of 

schools % No of 
schools % 

2 functional Fume Chamber 4 33.33 2 16.67 6 50 

3 Tap Water 2 16.67 3 25 7 58.33 

4 Fire extinguishers 1 8.33 1 8.33 10 83.33 

5 Benches and stools 8 66.67 4 33.33 0 0.00 

6 Gas and Gas Taps 0 0.00 2 16.67 10 83.33 

7 Chemicals and reagents 3 25.00 0 0.00 9 75.00 

8 Glassware (Burettes, Pipette, 
beakers, flasks) etc. 5 41.67 0 0.00 7 58.33 

9 First Aid kit 4 33.33 2 16.67 6 50.00 

10 Space for class work and Storage 9 75.00 0 0.00 3 25.00 

11 Safety Materials e.g. gloves and 
gas masks 2 16.67 0 0.00 10 83.33 

Source: Researchers’ Fieldwork (2017) 

Table 2 above gives a summary of the data obtained from 
an analysis of chemistry laboratory kits and shows the level 
of availability and adequacy as outlined under each item. 
Talk to the table on each item. 
Functional Fume Chamber  

The results showed that 4(33.33%) schools had a 
functional fume chamber, 2(16.67%) were inadequate while 
the remaining percentage 6(50%) did not have. Fume 
chambers are used when carrying out an experiment that 
involves emission of poisonous fumes and also in 
preparation of poisonous gasses such as Chlorine and 
Nitrogen (IV) Oxide. Doing such experiments in absence of 
fume chamber puts the health of many teachers and students 
at risk. Teachers tend to omit such activities for their safety 
and for that of the students in schools without fume chamber.  
Tap Water  

Water is very necessary for any laboratory since most 
activities in a chemistry laboratory require it. Of the schools 
sampled, 7(58.33%) did not have running water and gas. The 
students, therefore, carried water in buckets to the laboratory 
and either used portable burners or other forms of heating. In 
the remaining laboratory, 2(16.67%) schools had running 
water and gas taps.  
Fire extinguishers 

Table 2 above showed that of the 12 schools sampled 
10(83.33%) did not have fire extinguishers, whereas 

1(8.33%) had fire extinguishers and 1(8.33%) had 
inadequate fire extinguishers.  
Benches and Stools  

The results show that 8(66.67%) schools were adequately 
equipped with working benches and stools, 4(33.33%) were 
inadequately equipped. In schools with adequate benches 
and stools students sat and worked comfortably and freely in 
the laboratory. The relaxed working environment seemed to 
act as a motivator. In schools with inadequate benches and 
stools, students were forced to squeeze around the available 
benches while some carried their chairs to the laboratory. 
This led to wastage of time and burdened the students. 
Gas and Gas Taps  

Gas and gas taps availability are equally necessary. This is 
because some chemical processes require heating. Of the 12 
schools sampled, 10(83.33%) did not have running gas and 
gas taps, and 2(16.67%) were inadequate.  
Chemicals and reagents 

The results obtained showed that of all the 12 schools 
sampled 9(83.33%) had no chemicals and reagents, while 
3(16.67%) were adequate. 
Glassware  

Glassware constitutes most of the kits in the chemistry 
laboratory. The reason why glass is mostly used is that of its 
transparency which makes it possible for observations to be 
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made and also due to its conductivity of heat. The results 
obtained showed that of all the 12 schools sampled 7(58.33%) 
had no glassware, while 5(41.67%) had glassware. In 
schools with inadequate glassware, students have to work in 
large groups thereby inhibiting their re level of development 
of manipulative skills. During examinations, practical 
assessment takes place in many shifts each accommodating 
fewer students. This takes quite a long time at times. For 
schools with many students, the sessions extend to night time. 
This is often tiring and discouraging to both the students, 
teachers and technicians as it will keep them in the laboratory 
for unnecessary long hours. 
First Aid Kit  

Of the 12 schools sampled, 6(50.00%) did not have first 
aid kit, 4(33.33%) were adequate and 2(16.67%) were 
inadequate. This implies that 6 schools had no first aid kit to 
use in case of an accident. 
Space for class work, preparation room and Storage  

Space availability was found not to be an issue as 
9(75.00%) of the sampled schools had adequate storage and 
only 3(25.00%) lacked both. This was confirmed by the 
researchers when they personally observed how chemicals 
and tools were stored. The stores had shelves. Apparatus and 
chemicals were well arranged and each could be assessed 
with ease. 
Safety materials (gloves and gas masks)  

In all the laboratories, SAFETY FIRST is the most 
important slogan that all laboratory users have to adhere to as 
to prevent imminent dangers that lurk within the laboratory 
on improper handling of laboratory chemicals and materials. 
Some of the protective wears that are supposed to be 
available in the laboratories include gloves and gas masks. 
Of the 12 schools sampled, 10(83.33%) did not have the 
protective wears while the remaining 2(16.67%) schools had 
inadequate levels of the protective gears. This ultimately led 
to avoidance of activities which involve handling of 
corrosive substances such as concentrated acids and 
preparation of poisonous gasses such as chlorine, nitrogen 
(iv) oxide and sulphur (iv) oxide among others.  

Research Question 3: What is the extent of use of 
laboratory kits by chemistry teachers in the senior secondary 
schools? 
Students’ use of Chemistry Laboratory  

Learning in any science laboratory is a hands-on 
experience (Nderitu, 2009). In a laboratory setting, students 
use laboratory chemicals, reagents and various apparatus to 
manipulate materials, gather data, make inferences and 
communicate the results and their findings. For the purposes 
of this study, the researchers sought to find out senior 
secondary school chemistry students’ familiarity with 
various apparatus in the laboratory. The students were given 
a list of common apparatus and asked whether they could 
comfortably use them. Their responses were as is shown in 
Table 3. 

Table 3.  Students’ ability to use chemistry laboratory materials 

 FAMILIAR UNFAMILIAR 

Chemistry lab kits No of 
students % No of 

students % 

Test tube 123 61.5 77 38.5 
boiling tubes 68 34.0 132 66.0 
Thermometer 180 90.0 20 10.0 

Stop watch 71 35.5 129 64.5 
Volumetric flask 70 35.0 130 65.0 

Conical flask 128 65.0 72 35.0 
Bunsen burner 61 30.0 139 70.0 

Gas jar 67 33.5 133 66.5 
Fume cupboard 54 27.0 146 73.0 

Burette and pipette 134 67.0 66 33.0 
First Aid kit 5 2.5 195 97.5 

Source: Researchers’ Fieldwork (2017) 
Results of the analysis of students’ ability to use chemistry 

laboratory kits, on Table 3 shows that thermometer is the 
most manipulated laboratory equipment (90.0%), by the 
sampled students, followed by burette and pipette, (67.0%), 
then conical flask, (65.0%) and test tube, (61.5%). None of 
the sampled students were familiar with the use of first aid 
kit. It is interesting to note that Fume cupboard was (27.0%), 
Bunsen burner (30.0%), gas jar (33.3%), boiling tubes 
(34.0%) and volumetric flask (35.0%) recorded very low 
rating with a majority of respondents indicating that they are 
not familiar with them. Furthermore, stopwatch also 
recorded low rating of 35.5%. One could conclude that this is 
due to inadequate exposure of the students to proper 
laboratory experience that involves manipulation of all the 
required kits. 

Research Question 4: What is the extent of use of 
laboratory kits by chemistry students in the senior secondary 
schools? 

Table 4.  Responses of respondents on the Utilisation of Chemistry 
laboratory apparatus by Teachers 

 High extent Low extent No extent 

Apparatus No of 
students % No of 

students % No of 
students % 

First Aid kit 0 0 0 0 200 100 
Burette and 

pipette 80 40 55 27.5 65 32.5 

boiling tubes 34 17 40 20 126 63 
Conical flask 100 50 35 17.5 65 32.5 

Fume 
cupboard 30 15 40 20 130 65 

Gas jar 50 25 15 7.5 135 67.5 
Test tube 100 50 30 15 70 35 
Bunsen 
burner 50 25 20 10 130 65 

Volumetric 
flask 60 30 12 6 128 64 

Stop watch 40 20 34 17 126 63 
Thermometer 100 50 90 45 10 5 

Source: Researchers’ Field work (2017) 



 American Journal of Mathematics and Statistics 2017, 7(4): 160-165 165 
 

 

4. Discussion 
Overall analysis of the data on the availability of 

chemistry laboratory and chemistry laboratory kits shows 
that most schools have laboratories as buildings. Further, the 
findings showed that there was adequate space in the 
laboratories. The study revealed inadequacy in chemistry 
laboratories. This result revealed the inadequacy of teaching 
and learning kits for mathematics in chemistry in the senior 
secondary schools. The study showed that there are schools 
within Rivers State which to date still do not have chemistry 
laboratories. Very little practical work, most of the form of 
teacher demonstration was said to be taking place in such 
schools. In other schools, though a laboratory was available, 
they were found to be insufficient because they were also 
being used for the teaching and learning of the other science 
subjects. Some of the laboratories were found to be lacking 
some important equipment and facilities. These included 
fume chamber, running water and gas taps.  

It was also discovered that most laboratories lacked a first 
aid kit. It is advisable to have the kit because while in the 
laboratory accidents can occur. Furthermore, no single 
school had adequate safety materials like gloves and gas 
masks. They were either inadequate or not available in all the 
schools visited. Safety of teachers and students should 
always be catered for. 

Laboratory apparatus and facilities availability is, 
therefore, one of the major causes of students’ poor 
performance in Chemistry in senior secondary schools.  

5. Summary of Findings 
The study found that there are still some senior secondary 

schools which do not have chemistry laboratory kits. Those 
without laboratories, however, had some apparatus and 
chemicals stored in a room. Only a few senior secondary 
schools among the 12 sampled could be said to have 
adequately equipped laboratories. Noticeably missing from 
most of the laboratories were fume chambers, first aid kits 
and protective gear such as gloves and masks. Most of the 
teachers did not seem to like handling Chemistry practical 
work in the laboratory for various reasons. 

6. Conclusions 
From the research findings of this study, it is clear that 

utilisation of laboratories in the sampled senior secondary 
schools is inadequate. This according to some respondents 
was due to the availability of apparatus which implies that 
the chemistry syllabus is not always well covered. Some 
students were not familiar with the use of some apparatus 
effectively.  

7. Recommendations  
The study recommends that: 
i.  All stakeholders especially the government and 

Parents Teachers Association (PTA) should ensure 
that Chemistry laboratory is adequately equipped with 
all the required teaching and learning kits for the 
practical teaching of mathematics in Chemistry.  

ii.  Chemistry teachers should ensure that students are 
introduced to the use of all the apparatus during their 
practical classes.  
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