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Abstract 

This study investigated 

the effects of concept 

mapping on students’ 

achievement in ecology 

in Jos North, Plateau 

state, Nigeria. A sample 

of 100 senior secondary 

students were involved 

using the intact classes 

which were categorised 

into experimental and 

control groups. The 

students in the 

experimental group 

were taught ecology 

using the concept 

mapping while those in 

the control group were 

taught using the 

conventional lecture 

method. The study 

adopted the non-

Harvard Research and Publications International 
 

December 31, 2019  Vol. 11 No. 8 ISSN: 0095-3538 

JOURNAL OF COMTEMPORARY EDUCATION REAEARCH 

INTRODUCTION  

Biology is a branch of 

science that deals with 

the study of living 

organisms. Biology is 

primarily concerned 

with the nature of 

organisms and their 

relationship to each 

other and to their 

environment. Biology 

as a subject 

endeavours to enable 

one understand 

himself/herself, 

understand major 

biological processes 

that take place within 

himself/herself for 

example digestion, 

respiration, 

circulation, excretion 

and gaseous exchange. 

Through Biology, 

organisms tend to 

appreciate the effect of 

these biological 

processes and the 

larger environment as 

a whole. According to 

Goni (2014), Biology 

like other science 

subjects is a practical 

oriented discipline  
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equivalent control 

group pre-test post-test 

quasi-experimental 

design. A 40 item 

researcher designed 

instrument titled 

Ecology Achievement 

Test (EAT) with a 

reliability coefficient of 

0.84 was used. Three 

research questions 

were answered while 

three hypotheses were 

tested at 

0.05significance.  At the 

end of the study, the 

following findings were 

made; the concept 

mapping had positive 

effects on students’ 

achievement in ecology 

in secondary schools in 

Jos North, Plateau state, 

Nigeria. There is a 

significant difference 

between the post-test 

scores of the control 

and experimental group 

after exposure of the 

experimental group to 

co-operative learning 

strategy. The difference 

is in favour of the 

experimental group. 

There is a significant 

difference between the 

pre-test and post-test 

scores of the 

experimental group 

after exposure to 

concept mapping 

strategy. The difference 

is in favour of the post-

test scores. There is no 

statistically significant 

difference between the 

post-test scores of the 

male and female 

students in the 

experimental group 

after exposure to 

concept mapping. On 

the basis of the findings, 

the following 

recommendations were 

made. These include; 

for effective teaching 

and learning of biology, 

concept mapping 

strategy should be 

adopted. The Plateau 

State ministry of 

education should 

ensure in-service 

training of teachers on 

concept mapping 

strategy to enhance 

students’ achievement 

and curriculum 

planners should include 

concept mapping 

strategy in the biology 

curriculum.

 

which seeks to develop in a learner, scientific inquiry and problem solving 

skills. The general goals of Biology Education is to equip the learner with the 

basic knowledge, skills and attitude that will enable one to lead an 

independent and useful life both to himself/herself and the larger community 

in which she/he lives. In many areas, biological knowledge can be applied in 

general improvement of man’s well-being as evidenced in Medicine, 

Agriculture and Industry. 

Biology as a subject is a major component of professions such as medicine, 

pharmacy, biotechnology and nursing. In recognition of its importance, the 
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National Policy on education classified biology as one of the core science 

subjects (FRN 2014). Akindele (2009) has also stated earlier that biology is 

one of the core subjects at Secondary School certificate Examination (SSCE) 

whose study is very relevant to man’s successful living. Learning outcomes 

have become a phenomenon of interest to all and this account for the reason 

why scholars have been working hard to unravel factors that militate against 

good academic performance (Aremu & Sokan, 2002). In an attempt to put 

sound education on ground worldwide, many factors have been incriminated 

as being responsible for falling standard of education where it is perceived 

and established. According to Webster(2000), biology is a fascinating study 

that ranges from microscopic cellular and molecular to the biosphere 

encompassing the earth’s surface and its environment. 

Even though biology is recognised as a core subject, the popularity of biology 

does not match the achievement. The chief examiners reports of 2013, 2014 

and 2015 have stated that some of the reasons for the poor performance 

include the lack of instructional materials, inability of some teachers to utilize 

the instructional materials, poor teaching methods and lack of understanding 

of the concepts. According to Okeke (2016), the greatest challenge 

confronting teaching and learning has been the use of inadequate techniques 

in Nigeria. Teaching methods are being blamed because the teacher’s 

instructional method plays an important role in skill acquisition and 

meaningful learning. This implies that the success of the educational system 

depend largely on the teacher and the implementation of various teaching 

strategies in the classroom. According to Adegoke (2011), when the 

conventional lecture method is adopted by the teacher, students are not 

actively involved in developing knowledge; they generally remain passive 

throughout the lesson. 

 The decline in standard of education and consequent lack of productivity in a 

functional system is due to poor teaching and learning techniques. It is 

therefore important that the right instructional techniques be embraced. In 

the light of the above, Simmons (2014) stated that there is a need for an 

approach in pedagogy that would encourage student involvement. These 

problems have prompted series of research to seek better ways of teaching 

biology and maximise meaningful learning. One of the major ways which may 

improve students’ achievement in biology is for the biology teacher to utilize 
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various efficient teaching strategies like the concept mapping strategy. The 

use of concept mapping strategy may promote meaningful understanding of 

difficult concept in ecology and biology as a whole. Concept mapping is the 

strategy that help learners organized their cognitive frameworks into 

powerful interactive patterns. Concept mapping according to Novak as cited 

by Ren (2013) is a schematic device for representing a set of concept meaning 

embedded in a hierarchical diagram that illustrates the interconnections 

between and among concepts. It can be deduced that concept map provide a 

visual road map, showing a pathway a learner can take to construct meaning 

of concepts. This can be applied to teach ecology concepts in the secondary 

schools. 

Ecology is one of the major topics in biology. Ecology is the study of the 

relationship among living organisms and their environment. According to 

Agbowuro (2012), the science of ecology deals with interactions among plants 

and their nonliving environment. It also provides knowledge and 

understanding of the mechanisms of change that is brought about by the 

interactions of living things and their environment. Ecology encompasses 

various sub- concepts. These includes; ecosystems, population, succession, 

biotic and abiotic factors, food chain and food web. It gives the students the 

opportunity to understand, appreciate and meet some of the ecological 

phenomenon that impact on the environment. 

Gender has been found to play a significant role in students’ achievement in 

the sciences. Gender differences in performance in science have been long 

debated issue. Various researchers have come out with different findings on 

gender and achievement. Ojo and Tsehaw (2009) have asserted that gender 

has no significant difference on students’ mathematics achievement. On the 

other hand John (2012) has reported that there is a significant difference 

among male and female students in their perception of difficult concepts in 

biology practicals in Plateau state. 

 

STATEMENT OF THE PROBLEM 

The topic ecology has been featured consistently in the senior secondary 

certificate examinations over the years. The chief examiners report of 2013, 

2014 and 2015 have reported students perform poorly in questions regarding 

ecology in the examinations. In some instances, the students avoid answering 
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the questions on the topic ecology. It was reported earlier by the chief 

examiner that students found various ecology concept difficult. The concepts 

that are difficult include ecosystem, biomes, food chain, food web, and 

biosphere.  

Ogunniyi (2009) asserted that of the most persistent and compelling problem 

facing academic achievement in Nigeria is poor quality teaching. Most biology 

teachers prefer to use methods like chalk or lecture method because science 

is broad in nature which makes it easier and faster to cover the syllable within 

the stipulated time. Ayodele (2016) stated that  non-effective teaching 

methodology is a major factor hindering students understanding and 

achievement in ecology.  

The poor achievement in ecology among students can be attributed to poor 

teaching methods as reported by various researchers. In view of this 

therefore, it is necessary to try a new strategy. However, studies on the effects 

of concept mapping strategies on students’ achievement in ecology in Jos 

North are not found. In order to fill the research gap, the researcher intend to 

carry out a study on the effects of concept mapping on students achievement 

in ecology in Jos North, Plateau state.  

 

RESEARCH QUESTIONS 

The following research questions were formulated to guide the study. 

i. What difference exists between the post-test scores of the control 

and the experimental group after exposure of the experimental 

group to concept mapping? 

ii. What differences exist between the test scores of the experimental 

group before and after the exposure to concept mapping? 

iii. What differences exist between the test scores of the male and 

female students in the experimental group after exposure to 

concept mapping? 

 

HYPOTHESES 

The following research hypotheses were tested at 0.05 level of significance in 

the study; 
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i. There will be no statistically significant difference between the 

post-test scores of the control and experimental group after 

exposure of the experimental group to concept mapping. 

ii. There will be no statistically significant difference between the 

pre- test and post-test scores of the experimental group after 

exposure to concept mapping.  

iii. There will be no statistically significant difference between the 

test scores of the male and female students in the experimental 

group after exposure to concept mapping.  

 

RESEARCH METHODOLOGY 

The study adopted the non-equivalent control group pre-test post-test quasi-
experimental design. This design is chosen due to the fact that it will be 
impossible to carry out a random assignment of subjects to group the schools 
that will be involved in the study. This therefore implies that the quasi-
experimental design was used to enable the researcher to determine the 
causal impact of the intervention on the target population of students. The 
non-equivalent control group pre-test post-test design will be used because it 
involves two groups which are not composed on the basis of randomization 
but rather on the basis of intact group so that the researcher will use one arm 
as the experimental group and the other arm as the control group. 
The population for this study was all senior secondary II biology students in 
Jos North, Plateau state totalling 5407 ( five thousand, four hundred and 
seven). This population is made of 3007 males and 2400 females. The sample 
for the study was made up of 100(one hundred ) students from two public 
secondary schools in Jos North, Plateau state. One intact arm will be used in 
each of the selected schools for both control and experimental group. The 
choice of two schools sampled is to have equal representation of the 
population for the study. For the purpose of this study, public secondary 
schools in Jos North will be used. This is because they tend to have more 
harmonised program which is uniformly coordinated. Moreover, the two 
schools will have closely related history and same characteristics. 
 

RESULTS 

Research Question One  

What difference exists between the post-test scores of the control and the 

experimental group after exposure of the experimental group to concept 

mapping? 
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Table 1: The Mean and Standard Deviation scores of the control and the 

experimental group after exposing the experimental group to concept 

mapping. 

Group                                  N                                   Mean(x)                           SD 

Experimental                    50                                    82.36                               9.412 

Control                                50                                    34.30                               2.220 

 

Table 1 shows that the students taught ecology using the concept mapping 

had a higher mean score of 82.36 than the control group which had a mean 

score of 34.30 after using the conventional lecture method. 

 

Research Question Two  

What differences exist between the test scores of the experimental group 

before and after the exposure to concept  mapping? 

 

Table 2: the Mean and Standard deviation scores of the pre-test and the post-

test scores of the treatment group in EAT after exposure to co-operative 

learning. 

Test                               N                              Mean (X)                                     SD 

Pre-test                         50                              42.10                                             3.410 
Post- test                      50                              82.36                                              9.412 

 

Table 2 reveals that the post-test had a higher mean score of 87.36 in EAT as 
against the pre-test score mean value of 42.10. This is due to exposure to 
concept mapping. 
 

Research Question Three  

What differences exist between the test scores of the male and female 

students in the experimental group after exposure to concept mapping? 

 

Table 3: Post-test Mean and Standard deviation Scores of the male and female 

in EAT. 

Gender                         N                               Mean (x)                                       SD 

Male                            31                              81.57                                             8.701 
Female                        19                              81.53                                              8.009 
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Table 3 revealed that the male students had a little higher but not significant 

post-test mean score of 81.57 than the female students with a mean score of 

81.53 in EAT after exposure to concept mapping. This implies that there is no 

significant difference in the mean achievement scores of the male students 

and their female counterparts. 

 

Hypotheses 

Three hypotheses were formulated and tested in the course of the research. 

These were tested at 0.05 probability level. 

 

Hypothesis One (HO1)  

There will be no statistically significant difference between the post-test 

scores of the control and experimental group after exposure of the 

experimental group to concept mapping. 

 

Table 4: t-test results of sample analysis for post-test mean differences of 

experimental and control group in EAT 

Group                    N            Mean (x)     SD      t-cal      df          P-value       Decision 

Experimental        50            82.36           9.412  -11.711  118           0.002           Reject 

H01 

Control                 50           34.30            2.220 

P<0.05 
 

The analysis on table 4 shows the t-test analysis of the post-test mean scores 
of the experimental and control group in EAT. The students in the 
experimental group had a mean score of 87.36 with standard deviation scores 
of  9.412 The control group on the other hand had a mean score of 34.30 with 
a standard deviation of 2.220. The degree of freedom for both is 118 and the 
calculated t-value obtained is -11.711 with a P-value of 0.002. Since the P-
value is less than 0.05, it shows that there is significance. The hypothesis one 
which says that there will be no significant difference between the Post-test 
scores of the control and the experimental group after exposure of the 
experimental group to concept mapping is therefore rejected. 
 
Hypothesis Two (H02)  
There will be no statistically significant difference between the pre- test and 

post-test scores of the experimental group after exposure to concept mapping.  
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Table 5: t-test result of sample analysis of pre-test and post-test scores of the 

experimental group in EAT 

Test                 N         Mean(x)   SD          t-cal        df          P-value                 Decision 

Pre-test            50       42.10         3.410      - 19.566   59        0.001                          Reject 

H02 

Post-test           50       82.30         9.412 

P<0.05 

 

Table 5 reveals the t-test analysis of pre-test and post-test mean scores of the 

treatment group in EAT. The pre-test scores had a mean score of 42.10 with 

standard deviation score of 3.410. The post-test on the other hand had a mean 

score of 87.30 with a standard deviation of 9.412. The degree of freedom for 

both is 59 and the calculated t-value obtained is – 19.566 with a p-value of 

0.001. Since the P-value is less than 0.05, it shows that there is significance. 

The hypothesis two which states that there will be no statistically significant 

difference between the pre-test and the post-test scores of the treatment 

group after exposure to concept mapping is therefore rejected. 

 

Hypothesis Three (H03)  

There will be no statistically significant difference between the test scores of 

the male and female students in the experimental group after exposure to 

concept mapping.  

 

Table 6: t-test result of sample analysis of post-test scores of the male and 

female students in the experimental group in EAT. 

Gender               N           Mean(x)      SD           t-cal     df          P-value         Decision 

Male                  31          81.57           8.701     - 0.481    58        0.06               Accept 

HO3 

Female              19          81.53           8.009 

P< 0.05 

 

The analysis on table 7 shows the t-test analysis of the post-test scores of the 

male and female students in the treatment group in EAT after exposure to 

concept mapping. The male students had a mean score of 81.57 with a 
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standard deviation of 8.701 while the female had a mean score of 81.53 with 

a standard deviation of 8.009. The degree of freedom for both genders is 58 

and the calculated t-value obtained is -0.481 with a P-value of 0.06. Since the 

P-value is greater than 0.05, it shows that there is no significance. The 

hypothesis three which says that there will be no significant difference 

between the post-test scores of the male and the female students in the 

treatment group after exposure to concept mapping is therefore accepted. 

 

DISCUSSION 

The aim of this study is to investigate the effects of concept mapping on senior 

secondary two students’ achievement in ecology. This was done using the 

researcher designed instrument tagged Ecology Achievement Test (EAT) 

which was administered to the two groups that were involved in the study. 

These groups are the experimental group which were taught using the 

concept mapping and the control group which were taught using the 

conventional lecture strategy. 

 

Hypothesis One (H01) 

From the analysis and the result of testing this hypothesis, it revealed that 

there is a significant difference between the post-test scores of the control and 

experimental group after exposing the treatment group to concept mapping. 

A P-value of 0.002 was obtained and this was less than the 0.05 probability 

level. This finding conforms to that of Bilesanmi (2012) who investigated the 

effectiveness of concept mapping strategy on Nigerian junior secondary 

school students’ in basic science. The results showed significant difference in 

the basic science performance of the treatment group while there was no 

significance difference in the self-esteem of both groups. The researcher 

concluded that concept mapping group instructional approach was a more 

effective method of instruction than the lecture method. .  This report however 

disagree with that of  Khaji (2010) who conducted a research aimed to 

investigate the effectiveness of concept mapping strategy to acquire physics 

concepts and the development trend towards solving physics issues among 

students in first grade. The research was made of the experimental and 
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control group.  A test was used as the tool for the study. The results showed 

that no difference existed statistically among the experimental and control 

group in the acquisition of physics concepts. 

 

Hypothesis Two (Ho2) 

The result of testing this hypothesis shows that there is a significant difference 

between the pre-test and the post-test scores of the experimental group after 

intervention using concept mapping. A P-value of 0.001 was obtained and this 

was less than 0.05 probability level.  

This finding is in line with the findings of Nwama (2014) who carried out a 

research to find out the effects of concept mapping strategy on the 

achievement of secondary school students in Algebra in Bichi L.G.A. of Kano 

State. It used the quasi-experimental research design, i.e. the pre-test-post-

test control group research design. The findings revealed that the treatment 

group which were exposed to concept mapping achieved significantly better 

in Algebra than their counterparts in the control group.  

 

Hypothesis Three (Ho3) 

The analysis and results of testing this hypothesis shows that there is no 

significant difference in the post-test scores of the male and female students 

in the treatment group after intervention using concept mapping. This finding 

disagree with that of  Nwama (2014) who carried out a research to find out 

the effects of concept mapping strategy on the achievement of secondary 

school students in Algebra in Bichi L.G.A. of Kano State and discovered that 

the male students achieved significantly better in algebra than their female 

counterparts in the same experimental group. 

 

CONCLUSION 

From the findings of this study, it was discovered that the concept mapping 

had a positive effects on students’ achievement in ecology. It was clear that 

the students’ achievement in Ecology Achievement Test (EAT) improved 

greatly after being exposed to concept mapping. The post-test scores of the 
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control and the experimental group lay credence to this assertion. It was also 

discovered that the students in the experimental group had a higher post-test 

scores as against the pre-test scores. In the final analysis, the male students in 

the experimental group had equal achievement scores with their female 

counterparts in the experimental group after exposure to concept mapping. 

 

RECOMMENDATIONS 

From the findings of this study, the following recommendations are made; 

1. For effective teaching and learning of biology, concept mapping should 

be employed. This is because it is empirically established from this 

study that it enhances students’ achievement in ecology. 

2. The Plateau State ministry of education should ensure in-service 

training of teachers in concept mapping to enhance students’ 

achievement in biology. 

3. Curriculum planners should include concept mapping in the biology 

curriculum. 
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