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Abstract
This study focused on the effect of concept mappieghod of
instruction on students' retention in physics. Qesearch question
guided the study. One null hypothesis was formdlated tested at
probability.of 0.05 level of significance. The studdopted quasi-
experimental non-equivalent control group desigme Tstudy was
carried out in Agbani Education zone of Enugu St@ee hundred and
nineteen students consisting of 63 boys and 58 @idm three co-
educational schools were selected through purposampling for the
study. Two intact streams of SSS 2 students in efatie secondary

schools were wused The experimental group was taught

concepts/principles involving refraction of lightawe using concept
mapping while the control group was taught the saopecs in optics

using conventional method Thirty Test on Physiasc€pt (7'PC) items
were developed by the researcher. The items wdidated by three

experts, one in measurement and evaluation andrivitee Department
of Science Education with physics background,ratihf Department of
Science Education University of Nigeria Nsukka. t€oh validation

was also carried out based on table of specificatibhe reliability of

the items was tested using Kendall coefficientooicordance (W) with
coefficient of 0.81. Data on students' retentiomplirysics was collected
using TPC. Pre-test scores were collected befardrbatment while the
post-test was administered after the treatmente&ed question was
answered using mean and standard deviation whilgothesis was
tested at 0.05 level of significance using NessuRe of data analyzed
revealed that there exist a difference between rtfean scores of
physics students in Test of physics concepts vehght using concept
mapping and lecture method in favour of group tddigft waves using
concept mapping strategy. The recommendation anotmgrs is that
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concept mapping instructional approach should beduso promote
retention in physics.

Acquisition of scientific knowledge and skills averitable tools in resolving
issues of life. Consequently, science educatorbatljg including Nigeria, have been
faced with the challenge of improving and transfognscience education. This is as a
result of the role played by science and technotogye industrial development of any
nation. Currently, hardly can all citizens of thend survive independently of the
products of science and technology. It is thereforeial that in orderfor students to
acquire the necessary scientific skills, the asgedi scientific literacy is needed to be
inculcated in them. Mbajiorgu in Ohaju (2014) lidkscientific literacy with the ability
to think critically, understand the socio-sciemtiforoblems, take part in collective
decision making and communicate effectively in i@r#tific and technology culture.) In
Nigeria, students obtain scientific knowledge oillskbased on the science education
programme designed by Federal Ministry of Educatand other related bodies.
Scientific Literacy is acquired through the teaghand learning of Basic science and
technology at basic education level, and Biologhefistry and Physics at senior
secondary school level. Physics in particular dealk the study of the basic laws of
nature, their application to the real world and tkektionship among the laws (The
world of Physics, in Ohaju 2014). It is concerneithwthe study of mechanics and
various forms of energy like; light, heat, soindagnetism to mention but a few. The
knowledge and application of the principles of pbyshas enormously contributed to
the development of the society. 1-lowever, the isgidbf Adeyemi (2003), Ayogu
(2003), Oriafor (2005) also revealed consistentr@ahievement of students in senior
secondary certificate examinations in Physics. Phidblem of poor achievement could
be attributed to a number of factors such as statémerest, attitude, funds, and
methods of instruction and nature of concepts isjus.

Unfortunately, light wave concepts are some of dbpects of physics where
students experience difficulty in comprehendingimwyrinstruction. This has become
evident in the consistent report of physics chiaiminers that students do not answer
guestions on light wave with scientific reasonilgAEC, 2009, 2010, 2011 and 2012).
Of all the factors linked to students poor achiegatmin physics, the method used to
present physics concepts to the students duringugi®ns seems to be a more
influencing factor (Ali, 1996). Ezeife (1995) pasit that predominantly traditional
expository approaches encourage delivery and meatam of factual information.
Ezeife also reported that physics teaching is #texa and extremely didactic and
teacher-directed instead of being experimentalgedaMajority of teachers of physics
use this conventional approach of teaching. Thisventional approach meant that
curricula activities must revolve around the uset@ftbooks, leaving students to
struggle to understand the various concepts iratigol and learn in parts instead of
wholes. With this method, students' understandifigcancepts is limited. Physics
concepts cannot be learnt properly by mere mentaizéhrough rote learning. Mayer
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(2002) observed that the ability to remember tagke more effectively when
experiences are passed across to the learner thiestguctional methods. Researchers
indicate that science learning is a constructiveess.

Concept mapping is a constructivist- based ingonat model which brings
about expansion of students' knowledge structureoutih proper connection,
organization and integration of concepts withimawledge domain. These connections
increase the stability of the new information i tlearners' minds. Concept mapping
instructional approach stands on the premise thas ieasier to comprehend new
information by linking it with the already known formation in the knowledge
structure. This is due to the powerful visual effidat it has in facilitating understanding
and retention of a concept or a conceptual stractlihere was the need therefore to
investigate the use of concept mapping on studesiesition in physics.

Purpose of the Study
The purpose of this study was to determine thecefté using concept mapping
instructional approach on students' retention iysms (Light wave)

Research Question
What is the effect of using concept mapping ingtomal approach on students'
retention in physics (light waves) when comparettaditional approach?

Research Hypothesis

There is no significant difference in the retentsmores of students taught physics (light
waves) using concept mapping instructional appr@aachthose taught using traditional
approach. appropriate instructional method. Theegefoconcept mapping (a
diagrammatic representation of the relation exisamong the various topiis in physics)
could play an important role in making whatever Heen learnt to be effectively
retained. Retention as defined by the Word Neti@ietry is the power of remembering
and recalling past experiences while Webster's 1BR%ionary on the other hand
defined it as the act of retaining, or the statbaing retained. This means that retention
is the ability to hold or keep back something. Bostudent to retain or hold back
something, the student must have good memory (QBajL4).

Research Method

The design of the study is quasi-experimental adesgpecifically, the pretest-
post test non-equivalent control group design weeduThe study was carried out in
Nkanu/Agbani Education Zone of Enugu State. Agliahication Zone is made of three
local government areas namely, Enugu South, Nkaast Bnd Nkanu West Local
Government Areas.

The population for the study is the total numbestofdents offering physics in
senior secondary class two in the zone which i25Lgtudents. SS2 physics students
were used for the study because the students raustlieen exposed to physics in SS1
and moreover, the units to be used for the studyaarght in SS2.
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The sample size for this study was made up of 138 jghysics students from
two senior secondary schools in Agbani EducationeZé?urposive sampling was used
to draw the two schools that have at least twoasiseoffering Physics from the total
number of 9 co-educational senior secondary schindlse zone. The treatment group,
which was exposed to concept mapping, was madd d@g etudents while the control
group, which was exposed to the conventional ie§tvnal approach, was made up of of
42 students. Therefore, the total sample size 8fctihsists of 63 boys and 56 girls will
form the subjects for the study.

The Instrument that was Used for Data Collection

In this study was test of physics concept (TPQk Test was used to measure
the students' prior knowledge (i.e. beliefs and -ndreliefs) and subsequent
understanding and application of the Physics canpgpciples. Students' scripts were
photocopied and given to three independent scomeh® rated the students
independently. The scores from the three raterse viken used to determine the
reliability of instrument. Since the instrumentassay type, the degree of agreement
between the scores of the different scorers waermaied using Kendall coefficient of
concordance(W).

The reliability of the instrument was found to 8681. On the basis of this
reliability index the instrument was deemed sugdblr use in conducting the research.
Prior to the experiment, pretest was administeoedlltthe students in the two groups of
the subjects. This pretest was used to determmettidents’ retention on refraction of
light waves. The treatments (experimental and odniimsted for four weeks. At the end
of the treatment session, post test was admindsteréhe students for the study. T-test
was used to test the hypothesis, while mean amdlatd deviation used to answer the
research question.

Results

Research Question What are the effects of using concept mappindructonal
approach on students' retention in physics (lighveg) when compared to traditional
lecture approach?

Table 1: Mean and Standard Deviation Conceptual Chage Retention Scores of
Students

Posttest Score Retention Score

Method N Mean SD Mean
SD
Retention experimental group 77 57.2917.0 576@25.
Test control group 42 41.697.13

44.0710.77

As shown in Table 1 above, the calculated meanevédu retention scores using 4
concept mapping method is 57.52, while that ofrthesttest score is 57.29 with a mean
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difference of 0.23. Also, the calculated mean vdtudecture teaching method is 44.07,
while that of their posttest score is 44.07 witimaan difference of 2.38. However, it
could be observed that standard deviation reterggame of the experimental group is
less compared to that of their posttest score. tBaitinverse occurred in the control
group. Whatthis means is that retention mean sabtiee experimental group is higher
compared to that of the control group.

Hypothesis:

There is no significant difference in the retentsmores of students taught physics (light
waves) using concept mapping instructional appr@aachthose taught using traditional
lecture approach.

Table 2: West of Independent showing Significant Quceptual Chance Mean
Difference in the Retention by Method

F df Sig T Sig.(2-tailed) Sig.level

Retention .042.838 -3.660117 .000 0.05

Test

As shown in Table 2 above, the calculated valug-a0.042 with associated probability
value of value of 0.000. The associated probabiléiue was lower than 0.05 level of
significance set by the researcher; therefore thié lmypothesis was rejected. This
implies that there is a significant difference e tretention scores of students taught
physics (light waves) using concept mapping instonal approach and those taught
using traditional lecture approach in favour of gw@erimental group with high mean
retention score. Summary of the Findings Instruetiotrettment (concept mapping
strategy) is significant on students' retentiohght waves;

Discussions of the Findings
Effect of Concept Mapping Instructional and Traditional Approaches on Students’
Retentionin Physics (light waves)

The table reveals that there exists a sigmificlifference on the effects of concept
mapping instructional approaches on students’ tieienn physics (light waves) when
compared to traditional lecture approach in Favolirgroup taught using concept
mapping strategy. This finding is in line with tfieding of Odogwu (1995) that carried
out a research on the effects of laboratory appraecthe performance and retention
ability of Jss1 students in secondary schools igosaEducation zone. The result of the
study shows that those in the experimental grot@irrebetter than those in control
group. The finding of this study equally agreedhwtite findings of Madu (2004) that
constructivist-based model helps students to rephiysics concept (electricity) than
control group. The finding supports also the wdrahin, Aydin and Sahin (2009).
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Conclusion and Recommendations

Concept mapping instructional strategy will help ftepair students’
misconceptions in the light wave and physics inegah Therefore concept mapping
should be adopted in the teaching of physics ineggnTherefore concept mapping
should be adopted in teaching of physics by sciéeaehers, and curriculum planners;
and concept mapping should be used in the teaasfipnysics to enhance students’
retention.
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