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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, 11 and control group. Non randomized pre-test,
and post test, experimental -control groups design was adopted for the study. The experimental
group | was exposed to real materials (realia), experimental |1 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 ngstef the natural world around us
through research disciplines and ways of thinkadgonally, it is systematic body of knowledge based
on facts, observations and experiments to explhe@mature of the object (Jacobs, 2012). Scienae is
venture that depends on the creativity, innovatind imagination of people as they reflect criticall
to make sense of their experience. Science anaidéagy constitute the foundation of any scientific
and technological development. Science has predortiin shaped the world and constitutes the
major determinant of national and internationaledlepment and economic empowerment (Ibrahim,
2012). Different scholars and authors have vieweidnse in their own understanding and have
defined science based on their conclusion andrfgsdi

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

Education is said to be the bedrock of any natibis a basic knowledge and a significant
factor in the development of children. It invoh&sme elements of initiation in which individualg ar
introduced into certain generally accepted knowdgdgeas and beliefs. Education involves the home,
the age groups, schools, cultural societies andrdigious movements. According to Federal
Ministry of Education (2004), primary school edueatis for children between the ages of four (4)
and eleven (11) a very fundamental stage in dewsdop and socialization of individuals. Primary
education aims at providing the child with basicl$ofor further educational advancement, including
preparation for trades and crafts of his or heiedpcit develops in the child the ability to addpt
his/her changing environment and gives the chié&ddpportunities for developing manipulative skills
that will enable him/her to function effectively the society as stated in the National Policy on
Education (FRN, 2013).

The National Policy on Education (FRN, 2013) emj#essteaching/learning of science process as its
major goal. Science should for illustration be tatg:

i. produce modern scientists for national development;

ii. provide knowledge and understanding of the complendi 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 througpportunities in carrying out scientific
investigations;

V. help pupils to develop social skills in establighinendship while working cooperatively in
group;

Vi. enable pupils to think and reason in logical manner

Vii. enable pupils to develop their physical skills tigh the proper handling of objects and
equipment;

Viii. help pupils to use their brain and hands for effeatanipulation;

iX. promote patriotism, fairness, understanding anbmnalt unity; and

X. instill morals and values in the child (Tessa, 2007

It is therefore important to support their skillsttw knowledge to encourage critical thinking,
innovation and creativity.

Several measures have been recommended to imgpregrkchild academic achievement in
primary school subject. Among the measures recordeteare appropriate uses of teaching methods,
such as real materials (Oyedeji, 2002). The Nalti®wicy on Education (FRN, 2013) pointed out
that the approach for basic science teaching shdeddmphasis memorization and regurgitation of
facts, but rather practical, exploratory and experital activities should be encouraged. This is
because children at the primary school are at thacrete operational stage’ where their mental
operations are related directly to viewing objétwval, Obeka & Mohammed, 2012). To achieve the
required kills, depends largely on the availabitityd effective use of materials in teaching science
Basic science teaching is ineffective when taugthiout adequate materials or lack of proper usage
of the ones available (Achimugu, 2004). Howeverstmaof the materials needed in basic science
teaching can be easily improvised as an altern&titiee real instructional materials (Ayodele, 2000

The term “real instructional material” was firstfided in October 1967 by the British
National Council for Educational Technology as thevelopment, application and evaluation of
systems, techniques in the field of human learikhgojiobi, 2006). Real instructional materials are
wide varieties of resources relevant to support emmiplement learning/teaching of basic science.
Real instructional materials are materials a teachges to help explain or elucidate the
topic/content/subject to the learner so that tlaenler would be able to fully comprehend the lesson.
Real materials according to Ajelabi (2000) referatbroad range of information carrying resources
that constitute an integral component of classromaching/learning, and are utilized in an
instructional process with the hope of facilitatieffective 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 matevidlich the teacher uses to enhance the acquisition
of ideas, information, knowledge, concept aboutiwigdshe intends. Several studies have shown the
value of the impact of real materials; it has bgmoved that when properly used in the
teaching/learning situation real materials aiddoaretize the learning process.

Retention sometimes brings about the idea of memation and rote learning, yet retention
actually depicts mastery learning (Okafor, 200R)sIregarded as a special ability of our mind to
conserve or store what has been previously expmrikar acquired through teaching/learning process
and then, at some later stage to enable learnemsake use of its reproduction. Retention can be
described as a form of reaction to what has beesepted in the past. When concepts are taught, the
belief of the teacher is that the concepts taugbulsl be remembered. Retention can also be an
ability to remember things, concept learnt in orttereflect on the thinking in which the use of the
retained concepts can be used in creative/inncvatays of solving problems.

Many studies have shown that instructional materiehd to the improvement of learner's
achievement and retention. Although retention stsidire scanty in lower basic science, however, the
very few studies that have included learner's teteriest have revealed the impacts of real mdseria
on retention. Another study also showed that praldelving model enhanced learner's retention in
science concepts.

Statement of the Problem

Empirical studies have shown that pupils perfoouorfy in basic science, despite the various
innovations on the use of activity-based teachihghe subject, low performance of pupils still
persists in basic science at primary level (Ibrgh?®12). At this crucial period of the history of
science teaching in Nigeria, the call for the ukeeal instructional and improvised materials isye
expedient. Although instructional materials havaeega long way in improving pupils’ performance
as evidenced by research reports, more needs taddme in various aspects of science
teaching/learning to further strengthen the impecteal instructional and improvised materials in
stemming the problems of science teaching/learmipgimary schools.

Observation and studies revealed that Nigeria sdenbe quiet as regards the use of these
unique and viable materials. In the first place nhegterials are not adequately available and evenly
distributed in our primary schools especially thblr schools, let alone using the materials sKiyf
(Adodo, 2002). However, some studies show that igefba primary schools, science subjects are
mostly taught using the conventional method alowhich results in persistent poor academic
performance of pupils when learners are only exgpdsethis method of learning. Also the low
achievers in the classroom are not given adequetsideration with the teaching of basic science at
primary school level, without giving adequate cdesation to low achievers the poor performance in
basic science still persists. Low achievers becafigieeir predicament need special consideration in
classroom setting which teachers are neglectings&@tmay be possible of enhancing low achievers
performance if instructional materials are usetéaching them.

Although many researchers have been conductedsiratba, but the use of real instructional
and improvised materials on girl-childeducationrédatively new. This study therefore seeks to
determine the effect of real and improvised malerian retention and performance of girl-
childeducation in basic science secondary schadf@duna metropolitan, Kaduna State Nigeria.

Objectives

1. To determine the effect of real and improvised maleon retention and performance of girl-
child education in basic science secondary sclinddsiduna metropolitan.

2. To determine the effect of real and improvised maltein enhancing the girl-child education
and retention ability towards the learning of basience.

Hypotheses

1. There is no significant effect between the girlléhéducationand academic performance
taught basic science using real and improvisednmah#nd those taught by lecture method.

2. There is no significant difference between girlldheéducationand retention towards basic
science when exposed to real materials with thaxsght with improvised materials and those taught
by lecture method.
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M ethodology

The study adopted the randomized experimentakglogtoups research design involving,
pre, post-posttests and two groups, one groupispitwo sub-groups as experimental | and Il which
are from different schools with different treatmemthile other group was the control group.
Experimental | was exposed to real materials @gakxperimental |l was exposed to improvised
materials while the students in the control wengosed to lecture method. The pre, post and post-tes
were administered to all the subjects before andr @featment (to determine the effect of the
treatment on retention and performance of girlecbtlidents).

The population of study comprised of all JSS kaelary school students within Kaduna
metropolis. The average age of students is 14 y&@aey were selected due to their exposure to basic
science for the period of two (2) years, and alscalise they are from the various schools. Although
these schools are subjected to the same admimsirataffing, students enrolment but are physycall
different in location. The total population consisf 1200 both male and female.

In selecting sample for this study, simple randsampling involving balloting method was
used to obtain the sample size. The study consldEdéo of the target population that is 120 JSS
students in the co-educational schools as obsdryeédika (2006). Two students were asked to hand
pick a piece of paper already folded with namethefschools. As a result of this three (3) schoats
of ten (10) schools from the metropolitan city weedected by the use of random sampling. From the
120 pupils, 64 were males and 56 were females.tfifee schools were assigned by balloting, in
which three of the schools were used for experiaiegrioup I, experimental group Il and control
group. The sample size of 120 was viable for thelystin line with Central Limit Theorem that
recommend a minimum sample of 30 subjects beinglevitor experimental study (Tuckman, 1975,
Wallen & Franklin, 2000).

The instrument used for this study was Basic SeeRerformance Test (BSPT) aimed at
determining the performance of the girl-child ediarg before the administration of the test and
would also be used for post-test. The basic scipec®rmance test comprised of twenty (20) item
multiple choice objectives items, four options B,C and D) per item. The BSPT has two sections A
and B. Section A comprised of the personal dathh®fparticipants, while section B was made up of
twenty item questions covering selected concepightaduring the lesson. These include; basic
electricity and their functions in their varioug#dities.

Treatment for Experimental Group

The real instructional and improvised materialgevebserved as a treatment, where the
researcher teaches on how to use local materiatspimvise for batteries such as round wood, straws
for wires, biros bottoms for switch. The lessonnplgas prepared and given to each group. The two
experimental groups | and Il were supplied withtrinmstional materials which contained detailed
explanation of each topic, group | with real instronal materials and group Il with improvised
materials. The basic science concept taught was bkestricity and their functions selected frorne th
JSS Il students. The treatment lasted for six waekis35 minutes per class.

Results

Hypothesis One: There is no significant effect between mean aehigent scores of female students
taught basic science with real or improvised materand 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 L ecture Method in their
Academic Perfor mance

Variations Sum of Df Mean F F Sig R
squares square ratio critical

Between 1641.26 2 820.63

groups

31.05 2.60 0.001S

Knowledge Review Volume 37 No 1, July, 2018: 1 SSN 1595-2126 133



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

Within groups  3091.40 117 26.42
Total 4732.66 119

Significant at P< 0.05

From table 1 results of the analysis of varianeistics revealed that significant differences exis
among the female students exposed to real matettimse exposed to improvised materials
and those exposed to lecture method in their aciadgenformance. Since P value observed
0.001 is less than P 0.05, to test the group thaws the significant difference post Hoc test
was carried out and the result is presented ire thbl

Table 2: Scheffes Statistics on the Female Students Exposed to Real Materials, |mprovised
Materials and those not to Exposed in their Academic Performance

(1) Groups (J) Groups Mean Std. Error Sig. R
Difference (1-J)
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 Exp 1 (Real materials 0.65 1.14940 0.85 S
materials
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 EXImprovised materials) revealed that thereois n
significant difference due to the fact that 0.8%yieater than 0.05 the p value. Exp 1 and control
revealed that significant difference exists witk fhvalue of 0.00 that is less thar<F.05 this is in
favour of Exp 1 (Real materials).

Exp 2 (Improvised materials) and control with val0éb7 revealed that there is no significant
difference due to the fact that 0.57 is greaten tha 0.05. Since it was observed that no significant
difference exist between students, the null hymthevhich says that there is no significant effect
between the girl-child educationand academic peréorice taught basic science using real and
improvised material and those taught by lecturehodbtis hereby retained.

Hypothesis Two: There is no significant difference between ghild educationand retention towards

basic science when exposed to real materials Wwiket 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 F F Sig. R
square ratio  critical
Between groups  1144.867 2 572.433
11.965 2.60 000 S
Within groups 5597.500 117 47.842
Total 6742.367 119

Significant at P< 0.05
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From table 3 results of the analysis of varianeistics revealed that significant differences exis
among the students exposed to real materials, thgpesed to improvised materials and those
exposed to any materials in their retention abiRgason being that the calculated p value of 8t00
df=2 and 117 is lower than the 0.05 alpha levedighificance.

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

(1) Groups (J) Groups Mean Std. Error Sig. R
Difference (1-J)

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 Exp 1 (Real materials 4.20 1.54664 0.028 S
materials
Control 7.55 1.54664 0.000 S
Exp 1 (Real materials)  -3.35 1.54664 0.100 NS
Scheffe
Control Exp 2 (Improvised -7.55* 1.54664 0.000 S
materials)

*Significant at P< 0.05 level

Table 4 (using the Scheffes test) revealed thatdmt experimental group | and control group and
between experimental group Il and control grougnigicant differences exist in their mean retention
ability. Consequently, the null hypothesis whichted that there is no significant difference betwee
girl-child educationand retention towards basiesce when exposed to real materials with those
taught with improvised materials and those taugtiebture method, is hereby rejected.

Discussions
Based on findings of the study, the results areusised as follows:

The result revealed that subjects of the experiatgrbups achieve significantly better than
their counterparts of control group taught usingwvemtional lecture method. This finding was in
conformity with the findings of Omosewa (2010), bak (2012), Lawal (2012) and Olorukooba
(2012), which stated that knowledge gains were dotanbe significant with the experimental group
using instructional materials in teaching strategyre than their counterpart that were strictly tgug
using lecture method. They also maintained thattanand mind-on activity have positive impact
on the improvement of public school academic adhigent. More so, the mean scores of pupils in
experimental Il indicated high achievement tharséhim experimental 1. This could be attributed to
the fact that pupils were involved in the procesamprovisation that encourages pupils participgator
which enhance effective learning invariability tak@ace and also of high quality and standard. The
result agrees with the findings of (Sani, 2006) whdis report said teaching with materials can
clarify students doubt on specific information retiag scientific concepts leading to better academi
achievement and retention of concept taught. Thesigoificant difference found between groups
implies that improvised materials are as effectigeeal materials due to the fact that they araldap
of producing the same result in teaching basicmseidUsman, 2008).

Study by lkedolapo and Adetunji (2009) on retemtadility of concepts revealed that there
was no significant difference in the mean scoreshefsubject due to the post posttest (retention)
treatment. Bichi (2012) shows that the use of utdtonal materials is vital in the retention alyildf
students in basic science.

Furthermore findings shows that the strategy altbwew materials, especially abstract concepts, to
be more easily assimilated with the pupils priolowtedge, enabling them to develop a more
scientific understanding of the concept, whichdsponse aids memory retention resulting in higher
performance of the pupils.

Therefore the results obtained from the study iegpthat a strategy which is students centered,ewvher
students are actively involved in knowledge corgitom has positive influence on female students
performance.
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Recommendations

1. Psychologists and curriculum planners should exantie effect of instructional materials
and consider its suitability for effective teachlegrning of science concepts since it has the
potentials of improving memory retention and fensiledents academic performance.

2. Existing basic science curriculum especially atltveer class should be reviewed to make it
responsive to learners need and learning stylecanterences, workshops, seminars and talk show
should be encouraged at the federal, state antlléeds for retraining of school psychologiststbe

use of instructional materials for effective of maynretention of girl-child education.
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