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Abstract

The study investigated the roles of concept mapping instructional strategy on achievement
and retention of low-achieving Biology students in senior secondary schools in Minna
Metropolis. Quasi experimental design was adopted in the study. A sample of 86 low -
achievers of secondary school (SS1) from two senior secondary schools in Minna Metropolis
were used for the study. The instrument used for data collection was the Biology Achievement
Test (BAT) and was validated by experts in Science Education, Biological Science experts and
Biology teachers. The internal consistency was determined using Pearson Product Moment
Correlation formula to be r=0.85. The results indicated that there was significant difference in
the mean achievement scores of low-achieving Biology students taught using concept maps
and those taught using conventional lecture method. Based on these findings, it was
concluded that the use of concept maps was more effective in enhancing low-achieving
students' achievement in Biology than the conventional lecture method. It was recommended
that re- training of teachers on the use of concept mapping instructional strategy to enhance
the achievement and retention of low-achieving Biology students should be encouraged.

Keywords: Concept, Mapping, Concept Mapping, Achievement, Retention, Low-Achievers.

Introduction

A concept map is a graphic organizer which uses schematic representation hierarchically to
organize a set of concepts, connected by means of words in order to build meaningful
statement. It shows meaningful relationship between concepts in the shape of propositions
and it reveals each student's comprehension and knowledge structure (Novak & Gowin, 1999).
Concept mapping is a way to help students and educators to see the meanings of learning
materials”, It reveals the way in which we could assimilate the concept structure with the
source of knowledge, on which the map prepares when it is made by a working group and
being shared by all students, it gives colorful pressure of their reflexive thought (Novak &
Gowin, 1999), And it can become an excellent process of building knowledge in a social
environment that is cooperative and constructivist. Concepts maps are vital tools for a
Cooperative activity that will lead to a very meaningful learning (Novak, 2002). The desire to
improve science achievement through the use of more effective instructional strategies and the
increasing awareness in recent years of teaching —learning processes has directed to a lot of
attention to understanding of how student learn. The efforts in assisting the learner to learn
have led to the development of meta-cognitive strategies to enhance meaningful learning
(Umaru, 2010). Umaru (2010) attributed students' failure to perform well in external
€xaminations in science and other related disciplines to their inability or lack of interest and
COmpetent towards science subject as they assume them difficult to pass. Conversely, Ndioho
(2007) noted that student's positive attitudes to science correlate highly with their science
achievement especially among low-achievers.

Udgani (2006) defined low-achiever as one who has reached his potential and yet achieves
Quite poorly in school subjects. Umaru (2010) maintained that slow learners are those who
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perform below average in school subjects. Furthermore, Jegggfasggg?lsp in diagnosing and
Nigerian secondary school Biology teachers lack the nec o nue to teach learners with
teaching slow learners of the subject. Most of the_se teachers o an study and understand at
the same methods and instructional materials as if alll stl._ldents o ation in Nigeria reported
the same rate. Ossai (2004) in a review of research in !3I0|09Y|ew \esFiers more importantly
that 50% of secondary school Biology students in Nigeria are slo
amongst gender.

i e in science
Previous work by Okebukola and Jegede (1988) report that genrclier g;fi;?cdecades, the
achievement, males perform better than females. Although over t é Eas been considerably
wide gap in science performance between male and female studfan \aon ascribed for these
been reduced but these gender gaps still persist. Many reasons have ei _ Udeani (2006)
differences, one of it is over dependent on traditional method of .teac mt?.d of bresenti
maintained that concept mapping instructional strategy is an effective metho 'd p A g
science to the students to achieve meaningful learning. In general, research evidence s ov:s
that concept mapping strategy is useful in teaching high cognitive levels as it a_llows peers to
share ideas, seek consensus and compromise willingly with each other a_nd remain open to new
insight. Kalu-uche (2010) observed that concept mapping strategy involving collaboration
reduces the social factors such as the home, environment, age, sex, and jenhances conceptual
change in students, thus leading to meaningful learning. In this way, it severs as a mgFa-
knowledge and meta-learning tools, the heuristic of concept mapping a kind of meta-cognitive
strategy that assists students in understanding the relationships between them, and in seeing
the hierarchical, conceptual, propositional nature of knowledge, in Biology (Umaru, 2010).

Biology is a natural science concerned with the
their structure, function, growth, evolution, dist

vast and eclectic field, composed of many branches and sub disciplines. However, despite the
broad scope of Biology, there are certain general and unifying concepts within it that govern all
study and research, consolidation it into single, coherent fields. In general, Biology recognizes

the cell as the basic unit of life, genes as the basic of heredity and evolution as the engine that
propels the synthesis and creation of new species (Udeani, 2006).

study of life and living organisms, including
ribution, and taxonomy. Modern Biology is a

The importance of Biology include: understanding
many branches of Biology have much to tell us about

if - apping strategy
between the two groups. Males performed better than females Nt difference in achievement

Kalu-Uche (2010) investigated the effect of conce '
attitudes towards Biology in Rivers State Nigeria, %ems?tﬁg?r?tsopaatuhdteqtls performance and
ngt)ﬁozr;oiwet:ﬁ gBr_ea:ter Improvement in thejr performance than thgos Biology usn?g concept
me retesrt]a 3 Iology Achievement Test (BAT). There Was a signjfi e taL!th using lecture
attitzdes towr; dpos_ttest performance of male and female Studen Cant d|fference between
| rds Biology improved afterthey were taught ysi ‘owards b|0|°gy' Students’
a veritable tool on gender achievement, 9Nt using concepts maps which may be
P8| 166

Scanned by CamScanner




W Journal of Science, Technology,

Mathematics qng Education (JOSTMED), 14 (1), March, 2018 ¥}

Gender issues in Biology educati
community in the 1970s (Alyedum, 2000,

disadvantageous with respect to achievement, particj
Okafor, 2012; Umaru, 2010). 1t | dent |

including Agstralia, the gender gap appeared to b
some l?ﬁerftl:\;wea]l?eeasufsl.’l ant|c_|pated gender-stereotyped results, based on previous research,
have bee nged (Udeani, Lederman, & Umaru, 2010). Late in the 1990s, educational

e a funding focus in Australia and the UK. Boys'

icinati gy and science, particularly with
respect to participation rates (Udousoro, 2011 and mal .
females (Udeani & Okafor, 2012), ) €S remained more advantageous than

' : nce subjects especially Biology which in the focus of this study.
The teaching strategies that have been adopted to teach low-achievers has not vyielded

substantial record of performance, hence a more interactive strategy that will salvage the
e of this group of learners became imperative. Therefore,

Research Questions

The following research questions were raised to guide this study:

() What are the differences in the mean achievement scores of low
when exposed to concept mapping instructional strategy?

() Would there be any differences in the mean achievement score by gender of low-

achieversin Biology when exposed to concept mapping instructional strategy?

(i) What are the differences in mean the retention scores of low-achievers in Biology when
exposed to concept mapping instructional strategy?

(V) Willthere be any differences in the mean retention scores by gender of low-achieversin
Biology when exposed to concept mapping instructional strategy?

-achievers in Biology

Research Hypotheses —
The following null hypotheses were formulated and tested at 0.05 level of significance;
Ho,:

There is no significant difference between the achievement scores of low-achievers

exposed to concept mapping instructional strategy and those exposed to conventional
lecture method.

2 There is no significant difference between the achievement scores of male and female

i ingi i trategy.
low-achievers exposed to concept mapping instructional st _
ot There is no sing:iﬁcant difference between the retention scores of Iow-achlgvers
exposed to concept mapping instructional strategy and those exposed to conventional
lecture method .
Ho,: There is no significant difference between the retention scores of male and female low-

achievers exposed to concept mapping instructional strategy.
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Methodology

The research’ design adopted for this study was quasi-experimental design. Specifically,
pretest, posttest, non-equivalent, control group design (Udeani & Okafor, 2012). This design
was adopted to avoid disruption of the class arrangement, programmes and routines,
therefore, intact classes were used for the study. Thus, Senior Secondary one (SSI) classes
were used as experimental and control groups. The independent variable is the teaching
method while the dependent variables are achievement and retention. The experimental and
control groups were given the pretest, posttest and retention test. Experimental group was
subjected to treatment using concept mapping strategy and the control group was taught
using conventional lecture method. The research design layout is shown below.

Table 1: Research design layout

Where;
0,, O 4 - Pretest scores of experimental and control group; © 2 O s - Post test scores
experimental and control group; Oz, Os -Retention scores of experimental and control group.

X - Concept Mapping Strategy (CMS). - No Treatment (CLM).

Population of the Study
The population for this study was all Senior Secondary School low-achieving Biology students
in Minna Metropolis totaling 4,275 in Coeducational schools in Minna Metropolis in
2016/2017 academic session.

Sample and Sampling Techniques

The sample used for the study was 86 students drawn from two Senior Secondary Schools, the
two schools were randomly sampled from nine schools in the Metropolis. The two schools used
were randomly assigned to experimental and control group. Experimental school had 46
students of which (25 males and 21 females) and control school had 40 students (22 males and
18 females). In identifying the low-achievers the researcher used the students' academic
records and teachers rating inventory collected from their form masters and were grouped into
three subgroups, namely, high, average, and low-achieving students. Those whose scores
ranged between 35%- 49% were selected and used for the study. This categorization was
done on Niger State categorization platform (2015-2016). The total number of the low-
achievers was 12 students in experimental school (7 males and 5 females), while the control
group made up of 15 students (9 females and 6 males) respectively.

Instrumentation

Two instruments were used for the study. The instruments include: (i) Concept maps,
developed by the researcher in collaboration with an expert in Science Education and
(ii)Biology Achievement Test (BAT). The topic was photosynthesis in plant (Mechanisms of
photosynthesis, materials, conditions necessary for photosynthesis and importance of
photosynthesis). It consisted of 20 item muiltiple choice objective questions. The questions
were used for pre-test, post-test, and retention test respectively which co-nsisted of four

options (A-D) of which one of the option is the only correct answe i
based on the test blue printas shown ontable 3.2, . The items were developed

Table 2: Tables of specification for biology achievement test (BAT)
Levels/ Knowledge Comprehension Application

Analysis  Synthesis  Total

Topics

Topic 1 4 3 2

Topic2 4 3 2 1 1 N 18
Total 8 6 4 > ) 20
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validity of the Instrument

The concept map was validated by three experts from the Department of Science Education,
two from the Department of Biological Science, Federal University of Technology, Minna and
four Biology tutors from Bosso Day Senior Secondary School. The BAT and making schemes
were also subjected to face and content validation. The extracted content materials were used

in preparing_ c_oncept—maps. This consisted of lesson notes, concept map on photosynthesis.
The face validity focused on the logical arrangement of the items.

Reliability of the Instrument

To determine the reliability of the instrument, pilot test was conducted using test, re-test
method on a school that was within the study area, but not used for the study. The first test
was administered to the students and the result was collated. After two weeks, the instrument
was re-administered again on the same sets of students. The scores of the two sets were

correlated and analyzed using Pearson Product Moment Correlation Analysis and the
coefficient of 0.85 was obtained.

Method of Data Collection

The research assistants (Biology tutors of the schools used) were trained for two weeks on how
to use concept maps and to maintain standard with respect to teacher quality variable. Pretest
was administered to the students to determine the entry knowledge of the students before the
commencement of the treatment. All the students in the intact classes were then taught using
concept maps in two lessons of 40-minute duration each for four weeks. After four weeks of
treatment BAT was administered to the experimental and control groups as posttest. BAT was
reshuffled and re-administered as a retention test after two weeks of waiting period.

Method of Data Analysis
The data obtained from pretest, posttest and retention tests were subjected to data analysis, t-
test Statistics was used to analysis the hypotheses at 0.05 level of significance.

Results
Table 3: Pretest scores of experimental and control groups
Group N  df X S.D t-value  p-value
Experimental 12 7.92 0.900

25 0.642 0.527 %
Control 15 813  0.834

NS - Not Significant P>0.05

Table 3 shows t-test comparison between the mean achievement scores of control group and
experimental group in the pre-test. The mean and standard deviation of the experimental
group are 7.92 and 0.900 while the control group are 8.13 and 0.834. This indicates that there
IS no significant difference in the mean score (t= 0.642, df = 25, p>0.05). Hence it was
established that both experimental and control group were at the same level of entry
knowledge before the treatment with concept mapping instructional strategy.

I"YPOthesesTesting ;
Ho,: There is no significant difference between the achievement scores of low-achievers

€Xposed to concept mapping instructional strategy and those exposed to conventional lecture
Method,
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Table 4: t-test results of posttest scores of experimental and controlgroup

Group N df X S.D t-value p-value
Experimental 12 15.25 1.712 .

25 4,053 0.000
Control 15 1247  1.836

*= Significant at P<0.05

tween the achievement scores of students taught with

Table 4 shows the t-test comparison be '
using conventional lecture method.

concept mapping instructional strategy and those taught )
The mean score and standard deviation of the experimental group is 15.25 and 1.712. The p-

value of 0.000 isis less than the alpha level of 0.05 while the control group are 12.47.and 1.846.
This result indicates that there is a significant difference in the mean achievement scores of
low-achievers taught photosynthesis using concept map than those taught with conventional
lecture method. Therefore, hypothesis one was rejected. This implies that students in
experimental performed better than those in control group.

Ho,: There is no significant difference between the achievement scores of male and female
low-achievers exposed to concept mapping instructional strategy.

Table 5: t-test results of posttest scores of male and female low-achievers in
experimental group

Group N df X S.D t-value p-value
Male 7 15.57 1.813

10 0.768 0.462"°
Female 5 14.80 1.643

NS = Not Significant at P>0.05

Table 5 shows the t-test comparisen between the achievement scores of male and female Low-
Achievers taught with concept mapping instructional strategy. The mean score and standard
deviation of the male students are 15.57 and 1.813 while that of female students are 14.80 and
1.643. The p-value is greater than 0.05 level of significance. Therefore, this indicates that there
is no significant difference in the mean achievement score of male and female students taught
photosynthesis using concept mapping instructional strategy. Hence the nul| hypothesis two
which states that there is no significant difference between the achievement scores of male
and female Low-Achievers taught photosynthesis with concept map was not rejected. Thi

means that male and female performed equally better. e

Ho,: There s no significant difference between the retention sc i
sig : ores of low-ach
to concept mapping instructional strategy and those exposed to conventional Iecltil ;r;t?eﬁgZEd

Table 6: t-test results of retention scores of experimental and o ntrol

e . - - groups
| S.D t-value -value
Experimental 12 15.50 1.508 P

25 '
Control 15 12.47 1.356 e 00007

*= Significantat P<0.05
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Table 6 S.hOWS the t-test results of retention score of low-achievers taught with cbncept
mapping instructional strategy .an.d those taught using the conventional lecture method. The
mean score and standard deV|§t|on of the experimental group are 15.50 and 1.508 while
control group are 12.47 and 1.356. This results indicates that there is a significant difference in
the mean achlev_ement score of the low-achievers taught photosynthesis with the concept
mapping instructional strategy and those taught using conventional lecture method. The p-
valueis less th_an 0.0S'IeveI of significance, Therefore, hypothesis three is rejected. This implies
that students in experimental groups performed better than control groups at retention test.

Ho,: There is no significant difference between the retention scores of male and female low-
achievers exposed to concept mapping instructional strategy.

Table 7: t-test results of retention scores of male and female low-achievers in

experimental group
Group N df X S.D t-value p-value
Male 7 15.86 1.574
10 0.987 0.348"
Female 5 15.00 1.414

NS: NotSignificantat P> 0.05

Table 7 shows the t-test comparison between the mean retention score of male and female
low-achievers exposed to concept mapping instructional strategy (CMIS). The mean score and
standard deviation of the low-achiever's male students are, 15.86 and 1.574, while that of
female students are 15.00 and 1.414. This result indicates that there is no significant difference
in the mean retention score of male and female low-achievers taught photosynthesis using
concept mapping instructional strategy (CMIS). The p-value of 0.348 is greater than 0.05 level
of significance. Therefore, hypothesis four was not rejected. This implies that male and female
students retained the concept of photosynthesis equally better.

Discussion

The result of the result of hypothesis one shows that the experimental group did better than
the control group. This means that the use of concept map can enhance students' achievement
In Biology at Senior Secondary School Level. This result is in line with the findings of Kalu-Uche
(2010); Udeani et al (2010) which provided evidence attesting to the efficacy of concept
mapping in facilitating meaningful learning in Biology. This was achieved due to the knowledge
onstruction features of the concept mapsin learning.

The result of hypothesis two shows that there is no significance difference in the mean
achievement scores of male and female Biology low-achievers exposed to concept maps. This
Means concept maps can be used to enhance both the male and female academic
Performance, This finding is in line with that of Aiyedun (2000); Udeani et al (2012) who found
OUt that there was no significant difference in the performance of male and female students
Xposed to concept mapping instructionin teaching the concept of ecology.

The resylts of hypothesis three shows that there is significance difference in the retention
SC0res of experimental and control groups. The results show that the experimental group
Performed better than the control group in terms of their retention because of the features of
Eﬁ NCept maps that was used which enabled the students to recall what was taught. This means
ﬁnadt. th? use of Concept maps enhanced the knowledge retrieval of the students. Thus the
g is in agreement to the findings of Miandoab et al (2012) who found out that concept
3psenhanced students' retention in learning Genetic concepts in Biology.
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The results of hypothesis four shows that there is no significance difference in the retention
scores of male and female, This means concept mapping instructional strategy can be used to
enhance both the male and female academic performance. This finding is in line with the
finding of Kalu-Uche (2010). Who found that there is no significance difference between male
and female low-achievers in their retention abilities when taught Biology using concept
mapping instructional strategy and conventional lecture method.

Conclusion _

Concept Mapping Instructional Strategy (CMIS) has a positive effect on th'e experimental group
than control group, Low-achievers taught with Concept Mapping Instructional Strategy (;MIS)
has no significant effect on gender achievement, and retention (males and females) in Blolpgy
than Conventional Lecture Method (CLM) and concept map has significant effect on retention,
the experimental group performed better than the control group.

Recommendations

Based on the findings, the following were recommended:

0) The concept mapping instructional strategy should be used by Biology tutors as a
veritable for teaching.

(i)  +The tutors should be trained on using the concept mapping instructional strategy to
enhance the achievement and retention of low — achieving Biology in schools.
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