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Abstract 
This study effect of real and improvised materials on retention and performance of female 
student in secondary schools basic science in Kaduna metropolitan, Kaduna state Nigeria. 
The sample comprised of 1200 students who were randomly selected from schools in Kaduna 
metropolitan. Random sampling was used to select 3 schools out of 10 co-educational 
secondary school students in Kaduna metropolis. The subjects, 120 students, 64 males and 56 
females were selected through the use of table of random numbers, the selected schools were 
randomly assigned to experimental groups I, II and control group. Non randomized pre-test, 
and post test, experimental-control groups design was adopted for the study. The experimental 
group I was exposed to real materials (realia), experimental II was exposed to improvised 
materials and control group was taught with the conventional lecture method. The instrument 
used for data collection was basic science performance test (BSPT) with reliability co-efficient 
of 0.74. Hypotheses were tested at p≤0.05 level of significance using analysis of variance 
(ANOVA), t-test and scheffes test which were considered to be significant. The major findings 
from the study include the following; there is significant difference between the mean 
performance of female student taught in basic science concepts using real materials with 
lecture method compared to those taught with improvised materials. There is no significant 
difference between the mean retention scores of those taught with real and improvised 
materials compared to those taught with lecture method, this was as a result of students 
participation in the construction of materials used in the teaching that are majorly sourced for 
within the locality. Based on the findings of the study, it is recommended that psychologists 
and curriculum planners should examine the effect of instructional materials and consider its 
suitability for effective teaching/learning of science concepts since it has the potentials of 
improving memory retention and female students academic performance. 
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Science is a human attempt to understand the mysteries of the natural world around us 
through research disciplines and ways of thinking rationally, it is systematic body of knowledge based 
on facts, observations and experiments to explain the nature of the object (Jacobs, 2012). Science is a 
venture that depends on the creativity, innovation and imagination of people as they reflect critically 
to make sense of their experience. Science and technology constitute the foundation of any scientific 
and technological development. Science has predominantly shaped the world and constitutes the 
major determinant of national and international development and economic empowerment (Ibrahim, 
2012). Different scholars and authors have viewed science in their own understanding and have 
defined science based on their conclusion and findings. 

Eyetsemitan (2002) defined science as rationally structured knowledge about nature, this 
embraces systematic methods of positive attitudes for its acquisition, teaching, learning and 
application. Also Mohammed (2011) acknowledged that science is a systematic study of nature of the 
behavior of the material and physical universe through observation, experimentation, measurement 
and recording. Therefore the importance of science as a requirement for scientific and technological 
development of any nation or society cannot be overemphasized in any educational sector. 
Governments all over the world recognize the importance of science education as a basis for sustained 
and planned national development. 
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This is why the Federal Government of Nigeria while making a lofty pronouncement in its 
National Policy on Education specifically mentioned that; science shall be taught to all children from 
primary level, and that the teaching and learning of science shall be done in a way of developing the 
child in the three domains of educational objectives and with equal opportunity in terms of the 
provision of real instructional materials and the likes shall be given to all children (FRN, 2013). 

Education is said to be the bedrock of any nation. It is a basic knowledge and a significant 
factor in the development of children. It involves some elements of initiation in which individuals are 
introduced into certain generally accepted knowledge, ideas and beliefs. Education involves the home, 
the age groups, schools, cultural societies and the religious movements. According to Federal 
Ministry of Education (2004), primary school education is for children between the ages of four (4) 
and eleven (11) a very fundamental stage in development and socialization of individuals. Primary 
education aims at providing the child with basic tools for further educational advancement, including 
preparation for trades and crafts of his or her society, it develops in the child the ability to adopt to 
his/her changing environment and gives the child the opportunities for developing manipulative skills 
that will enable him/her to function effectively in the society as stated in the National Policy on 
Education (FRN, 2013). 
The National Policy on Education (FRN, 2013) emphasizes teaching/learning of science process as its 
major goal. Science should for illustration be taught to: 
i. produce modern scientists for national development;  
ii.  provide knowledge and understanding of the complexity of the world, that forms the reasons 
of teaching/learning of basic science;  
iii.  help pupils to explain events in nature;  
iv. help pupils satisfy their natural curiosity through opportunities in carrying out scientific 
investigations;  
v. help pupils to develop social skills in establishing friendship while working cooperatively in 
group;  
vi. enable pupils to think and reason in logical manner;  
vii.  enable pupils to develop their physical skills through the proper handling of objects and 
equipment;  
viii.  help pupils to use their brain and hands for effective manipulation;  
ix. promote patriotism, fairness, understanding and national unity; and  
x. instill morals and values in the child (Tessa, 2007). 
It is therefore important to support their skills with knowledge to encourage critical thinking, 
innovation and creativity. 

Several measures have been recommended to improve the girl-child academic achievement in 
primary school subject. Among the measures recommended are appropriate uses of teaching methods, 
such as real materials (Oyedeji, 2002). The National Policy on Education (FRN, 2013) pointed out 
that the approach for basic science teaching should de-emphasis memorization and regurgitation of 
facts, but rather practical, exploratory and experimental activities should be encouraged. This is 
because children at the primary school are at the ‘concrete operational stage’ where their mental 
operations are related directly to viewing objects (Lawal, Obeka & Mohammed, 2012). To achieve the 
required kills, depends largely on the availability and effective use of materials in teaching science. 
Basic science teaching is ineffective when taught without adequate materials or lack of proper usage 
of the ones available (Achimugu, 2004). However, most of the materials needed in basic science 
teaching can be easily improvised as an alternative to the real instructional materials (Ayodele, 2000). 

The term “real instructional material” was first defined in October 1967 by the British 
National Council for Educational Technology as the development, application and evaluation of 
systems, techniques in the field of human learning (Nwojiobi, 2006). Real instructional materials are 
wide varieties of resources relevant to support and complement learning/teaching of basic science. 
Real instructional materials are materials a teacher uses to help explain or elucidate the 
topic/content/subject to the learner so that the learner would be able to fully comprehend the lesson. 
Real materials according to Ajelabi (2000) refer to a broad range of information carrying resources 
that constitute an integral component of classroom teaching/learning, and are utilized in an 
instructional process with the hope of facilitating effective and efficient communication in the 
teaching/learning process. According to Ada (2008) real materials are 
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materials/tools/aids/concrete/non-concrete materials which the teacher uses to enhance the acquisition 
of ideas, information, knowledge, concept about what he/she intends. Several studies have shown the 
value of the impact of real materials; it has been proved that when properly used in the 
teaching/learning situation real materials aid to concretize the learning process. 

Retention sometimes brings about the idea of memorization and rote learning, yet retention 
actually depicts mastery learning (Okafor, 2002). It is regarded as a special ability of our mind to 
conserve or store what has been previously experienced or acquired through teaching/learning process 
and then, at some later stage to enable learners to make use of its reproduction. Retention can be 
described as a form of reaction to what has been presented in the past. When concepts are taught, the 
belief of the teacher is that the concepts taught should be remembered. Retention can also be an 
ability to remember things, concept learnt in order to reflect on the thinking in which the use of the 
retained concepts can be used in creative/innovative ways of solving problems.  

Many studies have shown that instructional materials lead to the improvement of learner's 
achievement and retention. Although retention studies are scanty in lower basic science, however, the 
very few studies that have included learner's retention test have revealed the impacts of real materials 
on retention. Another study also showed that problem solving model enhanced learner's retention in 
science concepts.  
 
Statement of the Problem 
 Empirical studies have shown that pupils perform poorly in basic science, despite the various 
innovations on the use of activity-based teaching of the subject, low performance of pupils still 
persists in basic science at primary level (Ibrahim, 2012). At this crucial period of the history of 
science teaching in Nigeria, the call for the use of real instructional and improvised materials is very 
expedient. Although instructional materials have gone a long way in improving pupils’ performance 
as evidenced by research reports, more needs to be done in various aspects of science 
teaching/learning to further strengthen the impact of real instructional and improvised materials in 
stemming the problems of science teaching/learning in primary schools. 
 Observation and studies revealed that Nigeria seems to be quiet as regards the use of these 
unique and viable materials. In the first place the materials are not adequately available and evenly 
distributed in our primary schools especially the public schools, let alone using the materials skillfully 
(Adodo, 2002). However, some studies show that in Nigeria primary schools, science subjects are 
mostly taught using the conventional method alone, which results in persistent poor academic 
performance of pupils when learners are only exposed to this method of learning. Also the low 
achievers in the classroom are not given adequate consideration with the teaching of basic science at 
primary school level, without giving adequate consideration to low achievers the poor performance in 
basic science still persists. Low achievers because of their predicament need special consideration in 
classroom setting which teachers are neglecting. These may be possible of enhancing low achievers 
performance if instructional materials are used in teaching them. 

Although many researchers have been conducted in this area, but the use of real instructional 
and improvised materials on girl-childeducation is relatively new. This study therefore seeks to 
determine the effect of real and improvised materials on retention and performance of girl-
childeducation in basic science secondary schools in Kaduna metropolitan, Kaduna State Nigeria. 
 
Objectives 
1. To determine the effect of real and improvised materials on retention and performance of girl-
child education in basic science secondary schools in Kaduna metropolitan. 
2. To determine the effect of real and improvised materials in enhancing the girl-child education 
and retention ability towards the learning of basic science. 
 
Hypotheses 
1. There is no significant effect between the girl-child educationand academic performance 
taught basic science using real and improvised material and those taught by lecture method. 
2. There is no significant difference between girl-child educationand retention towards basic 
science when exposed to real materials with those taught with improvised materials and those taught 
by lecture method. 

Effect of Real and Improvised Materials on Retention and Performance of Female Student in Secondary 
Schools Basic Science in Kaduna Metropolis, Kaduna State Nigeria 
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Methodology 
 The study adopted the randomized experimental-control groups research design involving, 
pre, post-posttests and two groups, one group split into two sub-groups as experimental I and II which 
are from different schools with different treatment, while other group was the control group. 
Experimental I was exposed to real materials (realia); Experimental II was exposed to improvised 
materials while the students in the control were exposed to lecture method. The pre, post and post-test 
were administered to all the subjects before and after treatment (to determine the effect of the 
treatment on retention and performance of girl-child students). 
 The population of study comprised of all JSS II secondary school students within Kaduna 
metropolis. The average age of students is 14 years. They were selected due to their exposure to basic 
science for the period of two (2) years, and also because they are from the various schools. Although 
these schools are subjected to the same administration, staffing, students enrolment but are physically 
different in location. The total population consists of 1200 both male and female. 
 In selecting sample for this study, simple random sampling involving balloting method was 
used to obtain the sample size. The study considered 10% of the target population that is 120 JSS 
students in the co-educational schools as observed by Asika (2006). Two students were asked to hand 
pick a piece of paper already folded with names of the schools. As a result of this three (3) schools out 
of ten (10) schools from the metropolitan city were selected by the use of random sampling. From the 
120 pupils, 64 were males and 56 were females. The three schools were assigned by balloting, in 
which three of the schools were used for experimental group I, experimental group II and control 
group. The sample size of 120 was viable for the study in line with Central Limit Theorem that 
recommend a minimum sample of 30 subjects being viable for experimental study (Tuckman, 1975, 
Wallen & Franklin, 2000).  
 The instrument used for this study was Basic Science Performance Test (BSPT) aimed at 
determining the performance of the girl-child education, before the administration of the test and 
would also be used for post-test. The basic science performance test comprised of twenty (20) item 
multiple choice objectives items, four options (A, B, C and D) per item. The BSPT has two sections A 
and B. Section A comprised of the personal data of the participants, while section B was made up of 
twenty item questions covering selected concepts taught during the lesson. These include; basic 
electricity and their functions in their various localities. 
 
Treatment for Experimental Group 
 The real instructional and improvised materials were observed as a treatment, where the 
researcher teaches on how to use local materials to improvise for batteries such as round wood, straws 
for wires, biros bottoms for switch. The lesson plan was prepared and given to each group. The two 
experimental groups I and II were supplied with instructional materials which contained detailed 
explanation of each topic, group I with real instructional materials and group II with improvised 
materials. The basic science concept taught was basic electricity and their functions selected from the 
JSS II students. The treatment lasted for six weeks and 35 minutes per class. 
 
Results 
Hypothesis One: There is no significant effect between mean achievement scores of female students 
taught basic science with real or improvised materials and that of those taught some topic without 
instructional materials.  
 
Table 1: The Analysis of Variance Statistics on the Differences between the Female Students 
Exposed to Real Materials, Improvised Materials and those Exposed to Lecture Method in their 
Academic Performance  
Variations  Sum of 

squares  
Df Mean 

square  
F 
ratio  

F 
critical  

Sig.  R 

Between 
groups  

1641.26 2 820.63     

    31.05 2.60 0.001 S  
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Within groups  3091.40 117 26.42     
Total  4732.66 119      
Significant at P ≤ 0.05 
 
From table 1 results of the analysis of variance statistics revealed that significant differences exist 

among the female students exposed to real materials, those exposed to improvised materials 
and those exposed to lecture method in their academic performance. Since P value observed 
0.001 is less than P 0.05, to test the group that shows the significant difference post Hoc test 
was carried out and the result is presented in table 1b. 

 
Table 2: Scheffes Statistics on the Female Students Exposed to Real Materials, Improvised 
Materials and those not to Exposed in their Academic Performance 
 (I) Groups  (J) Groups  Mean  

Difference (I-J) 
Std. Error Sig. R 

 Exp 1 (Real materials  Exp 2 (Improvised materials  -.65 1.14940 0.85 NS 

  Control  7.50* 1.14940 0.00 S 
 Exp 2 (Improvised 

materials  
Exp 1 (Real materials  0.65 1.14940 0.85 S 

  Control  8.15* 1.14940 0.00 S 
 Control  Exp 1 (Real materials ) 0-7.50* 1.14940 0.00 S 
Scheffe        
  Exp 2 (Improvised materials) 0-8.15* 1.14940 0.00 S 

       
 Exp 1 (Real materials  Exp 2 (Improvised materials  0-.65 1.14940 0.57 NS 

  Control  7.50* 1.14940 0.00 S 

*Significant at P ≤ 0.05 level  
 
The result in table 2 Exp 1 (Real materials) and Exp 2 (Improvised materials) revealed that there is no 
significant difference due to the fact that 0.85 is greater than 0.05 the p value. Exp 1 and control 
revealed that significant difference exists with the p value of 0.00 that is less than P ≤ 0.05 this is in 
favour of Exp 1 (Real materials). 
Exp 2 (Improvised materials) and control with value 0.57 revealed that there is no significant 
difference due to the fact that 0.57 is greater than P ≤ 0.05. Since it was observed that no significant 
difference exist between students, the null hypothesis which says that there is no significant effect 
between the girl-child educationand academic performance taught basic science using real and 
improvised material and those taught by lecture method, is hereby retained. 
 
Hypothesis Two: There is no significant difference between girl-child educationand retention towards 
basic science when exposed to real materials with those taught with improvised materials and those 

taught 
by lecture method. 
 
 
Table 3: The Analysis of Variance Statistics on the Differences between the Female Students 
Exposed to Real Materials, Improvised Materials and Those not do Exposed to their Retention 
Ability  
Variations  Sum of squares  Df Mean 

square  
F 
ratio  

F 
critical  

Sig.  R 

Between groups  1144.867 2 572.433     
    11.965 2.60 0.00 S  
Within groups  5597.500 117 47.842     
Total  6742.367 119      
Significant at P ≤ 0.05 
 

Effect of Real and Improvised Materials on Retention and Performance of Female Student in Secondary 
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From table 3 results of the analysis of variance statistics revealed that significant differences exist 
among the students exposed to real materials, those exposed to improvised materials and those 
exposed to any materials in their retention ability. Reason being that the calculated p value of 0.00 at 
df=2 and 117 is lower than the 0.05 alpha level of significance. 
 
Table 4: Scheffes Statistics on the Differences between the Female Students Exposed to Real 
Materials, Improvised Materials and Those not so Exposed in their Retention Level Ability 
Score  
 (I) Groups  (J) Groups  Mean  

Difference (I-J) 
Std. Error Sig. R 

 Exp 1 (Real materials  Exp 2 (Improvised 
materials  

 
-4.20* 

 
1.54664 

 
0.028 

 
S 

  Control  3.35 1.54664 0.100 NS 
 Exp 2 (Improvised 

materials  
Exp 1 (Real materials  4.20 1.54664 0.028 S 

  Control  7.55 1.54664 0.000 S 
  Exp 1 (Real materials ) -3.35 1.54664 0.100 NS 
Scheffe        
 Control  Exp 2 (Improvised 

materials) 
-7.55* 1.54664 0.000 S 

*Significant at P ≤ 0.05 level  
Table 4 (using the Scheffes test) revealed that between experimental group I and control group and 
between experimental group II and control group, significant differences exist in their mean retention 
ability. Consequently, the null hypothesis which stated that there is no significant difference between 
girl-child educationand retention towards basic science when exposed to real materials with those 
taught with improvised materials and those taught by lecture method, is hereby rejected. 
 
Discussions 
Based on findings of the study, the results are discussed as follows: 

The result revealed that subjects of the experimental groups achieve significantly better than 
their counterparts of control group taught using conventional lecture method. This finding was in 
conformity with the findings of Omosewa (2010), Lakpini (2012), Lawal (2012) and Olorukooba 
(2012), which stated that knowledge gains were found to be significant with the experimental group 
using instructional materials in teaching strategy more than their counterpart that were strictly taught 
using lecture method. They also maintained that hand-on and mind-on activity have positive impact 
on the improvement of public school academic achievement. More so, the mean scores of pupils in 
experimental II indicated high achievement than those in experimental I. This could be attributed to 
the fact that pupils were involved in the process of improvisation that encourages pupils participatory 
which enhance effective learning invariability takes place and also of high quality and standard. The 
result agrees with the findings of (Sani, 2006) who in his report said teaching with materials can 
clarify students doubt on specific information regarding scientific concepts leading to better academic 
achievement and retention of concept taught. The no significant difference found between groups 
implies that improvised materials are as effective as real materials due to the fact that they are capable 
of producing the same result in teaching basic science (Usman, 2008). 
 Study by Ikedolapo and Adetunji (2009) on retention ability of concepts revealed that there 
was no significant difference in the mean scores of the subject due to the post posttest (retention) 
treatment. Bichi (2012) shows that the use of instructional materials is vital in the retention ability of 
students in basic science. 
Furthermore findings shows that the strategy allowed new materials, especially abstract concepts, to 
be more easily assimilated with the pupils prior knowledge, enabling them to develop a more 
scientific understanding of the concept, which is response aids memory retention resulting in higher 
performance of the pupils. 
Therefore the results obtained from the study implies that a strategy which is students centered, where 
students are actively involved in knowledge construction has positive influence on female students 
performance. 
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Recommendations 
1. Psychologists and curriculum planners should examine the effect of instructional materials 
and consider its suitability for effective teaching/learning of science concepts since it has the 
potentials of improving memory retention and female students academic performance. 
2. Existing basic science curriculum especially at the lower class should be reviewed to make it 
responsive to learners need and learning style and conferences, workshops, seminars and talk show 
should be encouraged at the federal, state and local levels for retraining of school psychologists on the 
use of instructional materials for effective of memory retention of girl-child education. 
 
 

References 
Achimugu, S. (2004). Effect of structured and in-structured group interaction pattern on learning 

outcomes of secondary school. Unpublished thesis, department of education university of 
Ilorin, 9-14. 

 
Ada, U. (2008). A handbook on the importance of instructional materials in teaching and learning: 

Kano: Uchechi press. 
 
Adodo, S.O. (2007). Effectiveness of computer assisted individualized instruction (CAI) learning 

strategy on students learning achievement in integrated science and ability. A journal of 
educational research and development (2), 69-73. 

 
Ayodele, A. (2000). Essentials of educational technology. Lagos: Raytel communication limited. 
 
Eyetsemitan, P.E. (2000). Improvisation in teaching of primary science 41st STAN Annual conference 

of STAN. 
 
Federal Ministry of Education (2004). National Policy on Education, Abuja Nigeria: National 

Education Research Development Centre (NERDC). 
 
Federal Republic of Nigeria (2013). 9-year basic education curriculum. Basic technology for JSS 1-3, 

Nigeria educational and curriculum development. 
 
Ibrahim, L. (2012). Science: contribution to knowledge, retrieved from 

http://www.guardiannewspaper.com on 4/3/2009. 
 
Jacobs, A. (2012). Enhancing the academic achievement in basic science using improvised materials 

among the Junior secondary school students. Journal of Education Research and 
Development (4), 113. 

 
Lawal, L. Obeka, S. & Mohammed, I. (2012). Epodawalad and power stimulation games of 

geographical and environmental education. Ahmadu Bello University Press Limited, Zaria. 
 
Mohammed, J. (2011). Parliamentary office of science and technology, 7 Milbank London SWIP. 
 
Nwojiobi, O. (2006). Effect of instructional resources on the academic achievements of secondary 

school students in Ilorin local government of Kwara state. Unpublished M.Ed research thesis. 
 
Okafor, G.A. (2000). Effects of note taking patterns on students academic achievement, interest and 

retention in geography. Unpublished PhD thesis. Nsukka: UNN. 
 
Oyedeji, S. (2002). Investigation of the availability and use of learning materials in grade 2 science 

classes in some selected schools in the northern provinces. Research sponsored by Danida and 
managed by the joint education trust in respect of PEI research project. 

 

Effect of Real and Improvised Materials on Retention and Performance of Female Student in Secondary 
Schools Basic Science in Kaduna Metropolis, Kaduna State Nigeria 
 



137 

 

 

Knowledge Review Volume 37 No 1, July, 2018: ISSN 1595-2126 

Tessa, A. (2007). Supporting teachers to achieve education for all. (Science); basic education 
curricula for primary school. 

 
Tuckman, B.W. et al (1975). Measuring education outcomes Harcourt Brace: New York Horawick. 
 
Usman I.A. (2008). Enhancing the academic achievement in basic science using improvised materials 

among the Junior secondary school students. Journal of Education Research and 
Development (4), 113. 

 
 
 
 
 

Abubakar Hauwau and Dembo U. Hauwa 


