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Abstract 

This study investigated the effect of the locally available instructional materials on 

chemistry students’ achievement in the separation of mixture. Two out of six classes of 

Senior Secondary One were sampled using simple random sampling technique. 104 

students were sampled from 320 students. The study adopted quasi experimental 

research design. Validated Senior Secondary chemistry achievement test (SSCAT) with a 

reliability and stability indices of 0.90 and 0.83, respectively, was used to collect data. 

Mean and standard deviation were used to answer two research questions while the 

hypotheses were tested at 0.05 alpha level using analysis of covariance (ANCOVA). The 

findings revealed that students’ achievement was enhanced with the use of locally 

available instructional materials. Also, gender had no significant effect on students’ 

achievement. Teachers should, therefore, be encouraged to source and use locally 

instructional materials so as to motivate, encourage active participation and generally 

improve chemistry students’ academic achievement. 
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Introduction  

Students’ achievement in chemistry has been a crucial area of great concern to 

chemistry educators and other stake holders. Students’ achievement in every discipline 

is manifested in their performance in assessments and external examination results 

after being exposed to functional teaching and learning processes that has taken place 

over a stated period of time in both formal and informal educational settings. Chemistry 

students are expected to exhibit some level of competence and understanding after 

being exposed to the Senior Secondary chemistry curriculum for three years in their 

various schools. 

In Nigeria, the level of understanding and commitment of chemistry students as 

reflected in their academic performance in external examinations has not been 

impressive over the years. This has triggered perpetual worries to science educators 

and especially chemistry teachers because the bulk of the blames of this downward 

trend in achievement of chemistry students in public examinations has been shouldered 

on either directly or indirectly on the teachers’ poor knowledge of the subject, method 

of delivery of subject, non commitment and poor dedication to duty. 

Nevertheless, various approaches and aids have been identified and some of 

them employed in the classroom in order to make teaching and learning of science 
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subjects meaningful and effective. Cooperative, concept mapping, inquiry, constructivist 

methods and the use of environment have been identified and suggested for their 

effectiveness in teaching and learning by some researchers (Okebukola, 1984; Eshiet, 

1996; and Ezeudu, 1996). In spite of all these positive developments discovered for 

academic improvement, the average performance of science students in Senior 

Secondary Certificate Examination has been below average. 

This situation worsens especially at this era of information technology where the 

use of GSM by secondary school students has eroded deep into the academic interest of 

the students. Students are more interested in using their GSM and laptop computer in 

prolonged chatting, face booking, music download, watching movies and pornographic 

films very late in the night than studying for an hour. The poor achievement in 

academics has been confirmed by the analyses of results of the performance of 

candidates in May/June West African Senior Secondary Certificate Examination in 

chemistry from 1999-2010. Asiem, Bassey, & Essien (2005); WAEC (2006); Research 

and Statistic Unit, WAEC, Lagos; and WAEC (2010), in accordance, reported on the 

performance of students in WASSCE chemistry from 2009-2010. In these reports, the 

mean performance score in chemistry essay was 35 in 2009; 36 in 2010. In Practical, the 

mean score in 2009 was 29 while in 2010 was 24. Also included in the reports were the 

candidates’ strength and weaknesses in some difficult topics, suggested remedies and 

detailed comment on each question. 

In Enugu State, between 1995 and 1999, in WAEC, the percentage of students 

with pass grade was 26.3% in 1996, 22.8% in 1997; 12.8% in 1998; 19.7% in 1999 

(Illoputaife, 2001). These poor achievements in chemistry are reflected in several other 

years of the students’ performance in external examinations such as WAEC (2002, 2003, 

2005, 2007, 2013 and 2014). The effect of this poor achievement has resulted in 

backwardness in development of science related courses in higher institutions, high rate 

of students drop out, food insecurity, economic meltdown and others. 

Different factors have been implicated as being responsible for the downward 

trend in achievement in chemistry in public examinations. The factors range from 

eroded academic interest and distractions of the students by mobile phones, i-pads, 

laptops; lack of incentives for the teachers; poor teaching methods; lack of equipment 

and poor knowledge to improvise; abstractness of the subject; poor background 

knowledge; lack of dedication and commitment by teachers. Betiku (2002) grouped 

these factors as government-related, teacher-related, home-related, students-related, 

and textbook-related. Teacher related factors ranging from how to teach, what to teach 

and ways of teaching were specifically identified by Olorutebe, Orole, & Oduttuy (2005) 

as the most important factors affecting the students’ poor performances. Thus, the 

teachers’ resourcefulness and commitment to duty will go a long way in neutralizing the 

effect of other identified factors and also enhance learners’ achievement. Nwachukwu 

(2004) in agreement observed the lukewarm attitude of some science teachers to duty 

as well as the depth of competent teachers and suggested updating of teachers 

knowledge by training and retraining programmes; organizing workshops and 
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seminars; and the use of incentives and rewards in order to motivate the teachers as 

well as recapture their interest which has been diversified to other areas for income 

improvement. Report from Ochu, (2007) and Ugwuanyi, (2011) also identified 

inappropriate pedagogical processes used by chemistry teachers in the classroom such 

as teaching chemistry without practice and demonstration. 

From the forgoing, it is very obvious that instructional aid should be an 

indispensable part of teaching and learning of chemistry in schools and colleges. It 

should be made available to teachers and students in schools or teachers should be 

encouraged to source locally available materials within the locality for effective and 

successful implementation of senior secondary school chemistry curriculum. Teaching 

materials help to reinforce the activities of the sense of touch, thought and sight; 

demystify chemistry concepts, reduce abstractness and volatility in the subject; capture 

and recapture of students’ interest and link chemical concept to learners day to day 

activities in their homes, markets, farms, schools and other activities of lives. 

However, Usman (2002) and Betiku (2000) stated that the use of instructional 

materials help the students to understand the lesson and assist the teacher to transmit 

the facts, skills and knowledge to the learners. Despite all the emphasis on the use of 

instructional materials, researches have shown that teachers of chemistry teach without 

instructional materials because they are not available in schools (Eshiet, 1996; Igwe, 

2003). Most times, prices of materials and equipment are not readily affordable due to 

poor economy.  

These problems call for the need for the teachers to explore the locally available 

materials within their locality to achieve maximally the objectives of Senior Secondary 

chemistry curriculum, reduce the abstractness of chemistry concepts and enhance 

students’ academic achievement in chemistry curriculum. This study therefore sought 

to investigate the relative effectiveness of the locally available teaching materials on 

chemistry students’ achievement in schools. 

 

Purpose of the study 

The purpose of the study is to determine the effect of locally available instructional 

materials on students’ achievement in chemistry. Specifically, this study sought to 

determine: 

I.  The effect of locally available teaching materials on students’ achievement in 

chemistry 

ii.  The effect of gender on the use of locally available teaching materials on 

students’ achievement in chemistry. 

 

Scope of the Study  

The study was conducted with SS1 classes in Agbani educational zone of Enugu State. 

The topic covered in this study was mixture and separation of mixtures. 
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Research Questions 

The following research questions guided the study: 

i. What is the relative effect of locally available teaching materials on students’ 

mean achievement scores in chemistry? 

ii. What is the effect of gender on the use of locally available teaching materials 

on students’ mean achievement scores in chemistry? 

 

Hypotheses 

i. There is no significant difference between the mean achievement scores of 

SS1 students taught separation technique with locally available teaching and 

those taught without locally available teaching materials. 

ii. Gender is not significantly related to the use of locally available teaching 

materials in students’ mean achievement scores in separation technique. 

 

Theoretical frame work 

The study is anchored on Vygosky’s cognitive theory as well as Dienes theory on 

variability principle. Vygosky perceived learning as consisting of varieties of internal 

developmental processes that are awakened in children through interaction and 

cooperation with people in the environment. Learning is also perceived as a process 

through which a child construct knowledge through interaction with his social 

environment, link the knowledge with the previous experience and be ready to transfer 

to new situation. Diene, on the other hand, is concerned with providing a justification 

for students’ involvement in learning new concepts, which involves the use of vast 

amount of concrete materials and variable examples in order to construct new 

knowledge, retain and transfer the knowledge. 

In order to apply these theories, teachers should make adequate use of familiar 

concrete or improvised materials that are available in the students’ environment for the 

active teaching and learning processes. These instructional materials help in the 

promotion of meaningful learning. Students, under the guidance of a teacher, will be 

able to manipulate the materials in order to discover new concepts. Teachers should 

create variable opportunities for active interaction among the children and with their 

environment. This will help to concretize learning, demystify the abstractness of 

chemistry and link chemistry to their environmental day to day activities that will help 

in knowledge retention and transfer. 

 

Research Method 

The quasi experimental design was used in the study. The pre-test post-test 

nonequivalent control group design was adopted for the study. There was no 

randomization of the research subjects due to the problem of reorganization of the 

intact classes. 
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Population 

The population for the study consisted of 160 SS1 students of the 2014/15 academic 

session in the unity co-educational schools in the south east geopolitical zone of Nigeria. 

It is a co-educational school as gender is one of the variables in this study. 

 

Sample 

The sample consisted of 112 SS1 students. Simple random sampling was used to select 

the instrument for data. The instrument used for data collection was Senior Secondary 

chemistry achievement test (SSCAT). The SSCAT comprised 20 multiple choice 

questions drawn from WASSCE and NECO/SSCE past questions selected from 1998-

2014. The questions were standardized, self-validated and reliable, being standard 

questions already used for external examination. The instrument was trial tested on 50 

SS1 students in schools in Enugu Zone and the reliability coefficient of 0.90 was 

obtained using kuder-richardson-21 with a stability index of 0.83 obtained from test, re-

test process, carried out at the interval of two weeks. 

 

Experimental Procedure 

The chemistry teachers in the schools were used as research assistants for teaching and 

administration of the instruments to the subjects at pre and post-test levels using and 

adhering strictly to the lesson plan prepared by the researcher. The pre-test was issued 

to both the control and experimental groups before the treatment commenced. The 

question papers and answer scripts were collected after an hour from both groups. 

After the pre-test, the experimental group (EXG) was taught separation of mixture with 

locally available instructional materials based strictly on the lesson plan prepared by 

the researcher. The control group (COG) was taught the same topic without the use of 

locally available teaching materials. The experiment lasted for two weeks. After the 

experiments, the questions were reshuffled, printed in colored papers and administered 

again as post-test to the two groups as SSCAT. The data was analyzed using mean, 

standard deviation and analysis of covariance (ANCOVA). 

 

Result 

The research questions were answered using mean and standard deviation of the SSCAT 

achievement test scores. Analysis of covariance (ANCOVA) was used to test the 

hypotheses at 5% level of significance. The results of the study are presented in the 

table below. 

 

Research Question 1 

What is the relative effect of locally available material on the students’ mean 

achievement scores in Chemistry? 
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Table 1 

Students’ achievement mean scores and standard deviation scores of experimental and 

control groups in mixture and separation of mixtures 

Group N Pre-test 

X1 

SD1 Post-test 

X2 

SD2 Mean difference 

Experimental 52 9.67 2.70 13.08 2.91 3.51 

Control 51 9.40 2.45 12.66 3.01 3.26 

 

Table 1 revealed that before the treatment, the achievement pretest, mean scores 

of students to be taught with locally available teaching materials and those without 

locally available teaching materials for the experimental and control groups are 9.67 

and 9.40 respectively with a mean difference of 0.27 in the pre-test. In the post-test, the 

experimental and control groups obtained the mean score of 13.08 and 12.66, 

respectively. This implies that the experimental group achieved higher than the control 

group with a mean difference of score 0.42. This signifies that students taught with 

locally available teaching materials achieved better than their counterpart taught 

without the materials. 

 
Hypothesis 1  
There is no significant difference between the mean achievement scores of SS1 students 
taught separation technique with locally available materials and those taught without 
local materials. 
 
Research Question 2 
What is the effect of gender on the use of locally available teaching material on students’ 
mean achievements scores in chemistry? The mean standard deviation of the scores of 
male and female students in the treatment group was used to answer this question. The 
summary of the result is shown in Table 2 below. 
 
Table 2 
Mean achievement and standard deviation of male and female students taught 
separation technique. 

Group Pre-test Post-test 

Experimental N 

18 

35 

Gender 

F 

M 

X 

8.79 

9.72 

SD 

2.41 

2.60 

X 

14.02 

12.90 

SD 

2.10 

3.22 

Mean 

Difference 

5.23 

3.18 

Mean 

Difference 

       

Control 20 

31 

F 

M 

9.10 

9.34 

2.40 

2.32 

13.00 

12.72 

2.35 

3.96 

3.90 

3.38 

Mean 

Difference 
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Table 2 revealed that in experimental group the mean achievement scores of female 

students before and after the treatment were 8.79 and 14.02 with a mean difference of 

5.23, while that of the male students were 9.72 and 12.90, respectively, with a mean 

difference of 3.18. Female students achieved higher than their male counterparts with 

the mean difference of 2.05 in favor of the female students.  

In control group, the mean scores of female students before and after the treatment 

were 9.10 and 13.00 with a mean difference of 3.90, while the scores of male students 

before and after treatment were 9.34 and 12.77, respectively, with a mean difference of 

3.38. Female students also achieved slightly higher than the male student with the mean 

difference of 0.52. Generally, students understand better when taught with locally 

available teaching materials than without locally available teaching materials but female 

students achieve slightly higher in both groups. 

Table 3 

Analysis of covariance of students’ post achievement test based on treatment by method 

and gender 

Sources Sum of Squares  DF  Mean 

Square  

F Sig 

Corrected 

model 

83.376 4 20.844 3.103 .089 

Intercept 24.606 1 24.606 3.276 .136 

Pretest 18.980 1 18.980 3.212 .142 

Method 23.307 1 23.307 1.730 .169 

Gender 25.185 1 25.185 2.328 .134 

Treatment 53.363 1 53.363 5.526 .039 

Error 998.896 98 10.193   

Total 18989.624 103    

Corrected total 1080.121 102    

R. Squared = .084 (Adjusted R. squared =0.056) 

From Table 3 above, the effect of teaching with local teaching aid is significant at 0.05 

level with F (1, 98 = 5.526) which is significant at 0.039. This indicates that the 

difference in the mean scores of the two groups is due to the use of locally available 

teaching material in teaching separation technique. The null hypothesis 1 is, therefore, 

rejected. 

Hypothesis 2 

Gender is not significantly related to the use of local materials in students’ mean 

achievement scores in separation technique.  

From the result in Table 3, gender had no significant effect on the students’ 

achievement in the use of teaching materials at 0.05 levels with F (1, 98=2.328) at p > 

0.05 which is not significant at 0.134. This means that the interaction effect on gender 
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and the use of local materials on students’ achievement mean scores in separation 

technique is not significant. Therefore, Hypothesis 2 is not rejected, but upheld. 

 

Discussion of Findings 

The analysis of results of the achievement presented in Table 1 showed that the pre-test 

and post-test of experimental and control groups are 9.67 and 13.08; and 9.40 and 

12.66, respectively. The mean gain scores for experimental and control groups are 3.51 

and 3.26. It was observed from the above figures that there was significant effect of 

treatment on students’ achievement in acid, bases and salts, as revealed in the 

experimental group. The researcher also found out from the analysis of covariance 

presented in Table 3 that students taught with locally available instructional materials 

achieved statistically higher than those taught without the use of locally available 

teaching materials. This implies that teaching with locally available materials is more 

effective and has more positive effect on students’ achievement in chemistry. It assists 

the teacher and facilitates creativity and makes teaching more interesting and concrete. 

The findings corroborate the works of Oladejo, Olosunde, Ojebisi and Isola (2011), 

which observed that instructional materials perform such functions as extension of the 

range of experience available to learner. The study also agreed with Morontola (2002) 

who stressed that science subjects should be taught as practical subjects. It is also in line 

with Nanka (2006) who stressed on the teaching of science with innovative methods.  

Conway (1997), in agreement, also identified that students learn difficult chemical 

concepts when they are actively involved.   

 

Recommendation 

Based on the findings of this study, the following recommendations have been made.  

i. Chemistry teachers should be encouraged to source for and use locally available 

teaching materials for teaching different concepts in chemistry. 

ii. Curriculum planners should popularize the relevance of the use of these locally 

available materials in the chemistry curriculum, topic by topic. 

iii. Professional bodies like STAN, or Chemical Society of Nigeria should help to 

propagate the use of local materials in the teaching-learning process. 

iv. Authors of chemistry textbooks should try to incorporate these locally available 

materials in their chemistry textbooks for easy access and effective teaching and 

learning.  

v. Principals and teachers should organize seminars, workshops and within the school 

to encourage cross fertilization of ideas where the young chemistry teachers are given 

opportunity to learn from the experienced teachers within and across the school, local 

government and state on the use of locally available teaching aids. 
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Conclusion 

Locally available teaching material is an effective aid for transfer of information to 

students in chemistry. It has proved to significantly enhance students’ achievement in 

chemistry; motivate and encourage active participation in the learning process; and as a 

result help to enhance understanding and improve achievement. It suggests the need for 

chemistry teacher to encourage active participation in the learning of chemical 

concepts, by the use of locally available teaching materials found within their 

environment. Teachers have to urgently adopt this in order to demystify chemistry. 
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