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  Abstract 

This study investigated the effect of concept mapping teaching strategy on the learning 

outcome of low achieving secondary school biology students in Taura local government. 

The study is pretest, posttest quasi experimental design. The population consists of 1,714 

SS2 students consisting of 1,018 males and 696 females. The Two schools were randomly 

selected and assigned control and experimental groups using balloting The experimental 

group were taught using concept mapping while control group were taught using lecture 

method. From the two intact class used in each schools  thirty eight (38) students were 

sampled as low achievers in experimental group while thirty three  (33) students were 

sampled as low achievers in control group after treatment. Biology achievement test (BAT) 

was used for data collection. Two research questions were raised with corresponding 

hypotheses stated. Data were collected and analyzed using mean and standard deviation to 

answer the research questions and t-test to test the corresponding hypotheses at p≤0.05 

level of significance. The findings of the study showed that low achievers of senior 

secondary school exposed to concept mapping teaching strategy in the teaching and 

learning of ecological concept performed significantly better than those exposed to lecture 

method while on gender related effect, concept mapping teaching strategy favors both male 

and female low achievers of senior secondary school. Recommendations based on the 

findings were made which include the provision of training and retraining for biology 

teachers on the use of concept mapping teaching strategy. 
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Introduction 

Science is any system of knowledge that is concerned with the physical world, its 

phenomena based on observations (Jacob and George, 2007). Science is also defined as a 

body of knowledge, a way of investigating natural phenomena and a way of thinking in an 

attempt to understand nature (Abimbola, 2008). According to Aliyu, (1992), Science can be 

classified into three aspects that are; biology as the study of plants and animals, Chemistry 

as the study of chemicals behavior of matter, while physics as the study of physical matter. 
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Biology as one of integral part of science is defined as the study of life and its 

evolution, of organisms and their structures, functions, processes, and interactions with each 

other and with their environments. Biology as a branch of science and prerequisite subject for 

many fields of learning, contributes immensely to the technological growth of the nation. 

This includes; medicine, forestry, nursing, agriculture, biotechnology and so on. The study of 

Biology in Senior Secondary School can equip Students with useful concepts, principles and 

theories that will enable them to face challenges (Abiodum and Victoria, 2013). By studying 

Biology, the students understand themselves and other organism as living things, the 

interaction between them and the non living things. Such knowledge is used to better the life 

of the individual. Biology is a vast and eclectic field, composed of many branches and sub-

disciplines, these include; Evolutionary, Genetic, Molecular biology, Ecology Physiology 

and Anatomy (Yadav and Mishra, 2013). 

The performance of students in senior secondary Biology in Nigeria has remained 

consistently poor. In recent times, observations on student’s academic performance in 

Biology, over the years in results of the Senior Secondary Certificate Examination (SSCE) 

conducted by West African Examination (WAEC) revealed that a very few number of 

students performed better in Biology Examination compared with other subjects, and as a 

result affected the academic aspirations of many candidate (Ogundiwin,Asaaju, Adegoke and 

Ojo 2015). In support of this, Statistical evidence reveals that the percentage of students that 

passed Biology at credit level and above (A1-C6) was consistently less 50% for the past 10 

years between 2002 to 2012 in Nigeria (WAEC Chief Examiners Report cited in 

Ogundiwin,Asaaju, Adegoke and Ojo 2015). Also, according to the WAEC Chief Examiners 

Report (WAEC 2010, 2011 and 2012), the Senior Secondary School Biology candidates’ 

have a number of problems associated with both cognitive and motor skills which have 

culminated in the poor performance of students in the secondary certificate Examinations 

(Umoke and Nwafor, 2014).  

 Table 1.1 Statistics of Result for may/June WASSCE Biology for 2002-2012  

Year     No. of Candidates sat   No. of Credit passes A1-C6   Percentage 

passes (%) 

2002           882,119                           278.112                             31.52 

2003           909,101                           392,249                             44.15 

2004           1,027,938                        253,487                             24.69 

2005           1,072,607                       375,850                             35.04 

2006           1,152,045                        559,854                             48.60 

2007           1,238,163                        413,211                             33.37 
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2008           1,259,964                        427,644                             33.94 

2009           1,340,206                        453,928                             33.84 

2010           1,300,418                        427,644                             33.90 

2011          1,505,199                         579,432                             38.50 

2012          1,672,224                         649,156                             38.82 

Source: Statistics Section, West African Examination Council (WAEC) 

Research studies have pointed out some factors that may be responsible for low performance 

of students in biology. The most common factors in literature are teaching methods and 

strategies, large class size, English language, difficult concepts, large curriculum, inadequate 

laboratory and instructional materials and teacher qualification among others (Nwagbo and 

Okoro 2012, Nworgu and Otum 2013, Obomanu, Nwanekezi and Ekineh 2014, Irinoye, 

Bamidele, Adetunji, and Awodele 2015). 

  Oakley (2004), define concept mapping as a technique of visually representing the 

structure of information, concept and their relationship in a specific subject matter. Novak, 

(1990) view concept mapping as an instructional strategy based on Ausubel’s assimilation 

theory of cognitive learning where Novak and his associates developed it in 1972. Concept 

mapping is a systematic representation of concepts and their inter-relationships often in a 

framework that appear like a flowchart.  Concept mapping is an application of some 

psychological principles to learn how to learn by applying cartography in representing 

concept. The three vital steps involved in the construction of concept maps are; Identifying 

the key sub ordinate concepts in super ordinate concept, Arranging these from general to 

specific and  Relating them to each other in meaningful way. Abdullahi (1982) and Danjuma 

(2005)  cited in Meheux (2017) suggested that since students were actively involved in 

learning process and were able to found out some information for themselves through 

activity-based instructional strategy such as discovery method, problem-solving and concept 

mapping teaching method learning is better facilitated production of knowledge. Ajaja, 

(2011) noted that concept maps help in understanding ideas by showing the connections with 

ideas. He maintained that since its introduction concept map has become relevance tool in 

teaching and learning, particularly in science education. 

Academic achievement is simply defined as the outcome of a teaching and learning 

process. The extent to which a student, teacher or institution has achieve their educational 

goal (Cambell, 2006). Academic achievement is also described as the scholastic standing of a 

students at a given movement which states individual’s  intellectual abilities, which can be 

measured by grades obtained from examinations or continues assessments (test or quiz) 
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(Adeyimi, 2008). Academic achievers are classified into difference types, according to Collia 

(2002) in Shittu (2013) classified academic achievers into three types;  

The Higher Achievers:   are those learners who perform well in test, assignment and 

examination. Higher achievers are those who did not ascribe their fate to luck or to vagaries 

of chance but rather to their own personal efforts. 

Middle (Average) Achievers: these are group of learners who can usually record an average 

achievement, not because they are not capable of doing better, but partly because they cannot 

put in extra effort to attain better achievement, they are therefore contented to remain 

average. 

Low Achievers: these are group of learner whose academic potential are judged below 

average while their performance is described as poor. Low achiever according to 

Shanmukappa (1987), are learners who score 35 to 45 per cent of total marks consistently for 

three consecutive examinations. Bharatidevi (1982), state that low achievers are those 

learners who scored on an average less than 50 per cent marks consecutively in two previous 

examinations. According to Raddy and Ramar (2003), low achievers are learners whose 

ability is not quite so limited but nevertheless who have more difficulty in learning than 

average learners. Low achievers are regarded in this study as learners whose learning 

outcomes in an examination or test are less than the class average scores. 

Statement of the Problem  

This study was inspired in response to the dwindling performance of students in internal and 

external Biology examinations. Chief WAEC Examiners Report 2010, 2012, 2013 and the 

researcher’s experience as a biology teacher of many years experience of attest to this. 

Researchers such as Nwagbo and Okoro (2012); Nworgu and Otum (2013), Obomanu, 

Nwanekezi and Ekineh (2014); Irinoye, Bamidele, Adetunji, and Awodele (2015) have 

pointed out some factors that may be responsible for low achievements of students in biology 

but, the most common factors in literature are teaching methods and strategies. WAEC chief 

examiner‟s report (2002 &2003) in Egolum & Nwafor (2012) showed that the traditional 

teaching methods have not yielded expected results.  This situation therefore calls for a 

search for alternative teaching method that will guarantee effective learning by students. 

Hence, this study set to find out the effect of concept mapping teaching strategy on the 

learning outcome of low achieving secondary school biology students in Taura local 

government. 

Research Questions 

The answers to the following research questions were pursued: 
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1. What is the difference between the  academic performance of biology students exposed 
to concept mapping teaching strategy and those exposed to lecture method? 

2.   What is the difference in academic performance between male and female students 
taught using concept mapping teaching strategy? 

 

Null Hypotheses 

The following null hypotheses were tested at 0.05 alpha levels: 

  H01   There is no significant difference in the mean achievement scores of low achievers 

in      biology exposed to concept mapping teaching strategy and those exposed to 

lecture method. 

H02:  There is no significant difference in the mean achievement scores of male and 

female low achievers in biology exposed to concept mapping teaching strategy. 

  Methodology 

The design for this study is Quasi-experimental control group, employing pretest and 

posttest. A pretest was administered in order to determine the equivalence of the two groups 

in their ability level. At the end of the treatment, posttest was administered to the two groups 

to determine the significant difference if any in their mean academic performance in 

biology. The test items were drawn from the West African Examination Council (WAEC) 

past questions. The population of this study consists of all the SS2 students in public senior 

secondary schools in Taura local government. There are 17 senior secondary schools in the 

local government with a population of 1,714 SS2 students consisting of 1,018 males and 696 

female. Two schools were randomly selected and assigned as control and experimental 

group using balloting. Among 329 SS2 students in sample schools, 71 students were 

identified as low achievers in biology this is because they consistently scored below average 

in three consecutive examinations (Shanmukappa, 1978 and Ofonime, 2007 cited in Shittu, 

2013) and were purposively selected from their teachers’ record. There were 38 students in 

experimental group and 33 students in control group.   

Results  

The data collected for the purpose of the study were analyzed based on research questions 

formulated and hypotheses testing. The results were presented as follows: 

Research Question1: what is the difference between the academic performance of biology 

students exposed to concept mapping teaching strategy and those exposed to lecture method? 
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 Table 1:  Mean and Standard deviation of Post test Scores of students exposed to 
Experimental and Control Group  

 
 
 

Table 1 shows that experimental group taught using concept mapping teaching strategy has 

a mean scores of 12.30 while the control group taught using lecture method has a mean 

scores of 10.96. This indicated that there was difference in the performance of students 

taught using concept mapping teaching strategy and those taught using lecture method in 

favor of experimental group. 

Null Hypothesis 1: There is no significant difference in the mean achievement scores of 

low achievers in biology exposed to concept mapping teaching strategy and those exposed 

to lecture method. 

Table 2:  t-test Analysis of Posttest Scores of Students in the Experimental and Control 

Group 

Variable N Mean SD df t-Value P-Value Remark 
Experimental 38 12.30 2.74 69  11.38 0.000 Rejected  

Control 33 10.96 3.04     
 

Table 2 results showed t-test between the performances mean scores of experimental group 

and that of control counter parts. The result shows that p- value of 0.000 is less than 0.05 

level of significant, which indicated significant difference. Therefore, the difference between 

the experimental group taught using concept mapping teaching strategy and that of control 

group taught using lecture method is significant. Hence the stated null hypothesis one H01 is 

thereby rejected, which shows that, there is significant  difference in the mean achievement 

scores of low achievers in biology exposed to concept mapping teaching strategy and those 

exposed to lecture method.  

Research Question 2:  Is there any difference in academic performance between male and 

female students taught using concept mapping teaching strategy? 

Table 3: Mean and Standard deviation of Posttest Scores of male and female students 

exposed to experimental Group 

Variable      N Mean SD  
Male     23 10.32 3.930 
Female     15 10.17 3.005 

 

variable      N Mean SD  
Experimental     38 12.30     2.74 
Control     33 10.96     3.04 
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The result in Table 3 shows that the female in the experimental group with mean score of 

10.32 and standard deviation of 3.930 is lower than the male counterparts with mean score of 

10.17 and standard deviation of 3.005. From this two mean, there is difference but the 

differences appear to be negligible. To find out if the difference is significant or not, null 

hypothesis two was formulated and tested using t- test statistic. 

Null Hypothesis 2: There is no significant difference in the mean achievement scores of 

male and female low achievers in biology exposed to concept mapping teaching strategy. 

 Table 4:  t-test Analysis of Posttest Scores of Male and Female Students of the 

Experimental Group 

Variable N Mean SD df t-value p-value Decision 
Male  23 10.32 3.93  

36 
 

0.097 
 

0.923 
 

Retained 
Control 15 10.17 3.00     

 

From Table 4, the result show that the p- value 0.923 obtained is higher than 0.05 levels of 

significance, which indicated no significant difference.  Consequently the null hypotheses 

two   which state that there is no significant difference in the mean achievement scores of 

male and female low achievers in biology exposed to concept mapping teaching strategy is 

thereby retained. This shows that, concept mapping teaching strategy is gender friendly. 

Discussion of the Findings 

 The results of analysis presented in Table 1 and 2 showed significant difference in the 

academic performance of the experimental group when compared with the control group. 

The difference is in favor of the experimental groups with mean scores of 12.30 who perform 

better than their control counter parts with a mean score of 10.96. This means student taught 

with concept mapping teaching strategy performed significantly better than those taught with 

lecture method in their academic performance. This finding is in agreement with Udeani and 

Okafor ( 2012), who find out that slow learners  students’ taught using concept mapping 

teaching strategy performance significantly better than their counter part that taught with 

conventional method. This result is also in line with finding of Umar (2017), Agaba (2013), 

Sakiyo & Waziri (2015), who find out that concept mapping teaching strategy enhance better 

academic performances. 

The analysis of the mean performance scores in table 3 and 4 between male and 

female students were not statistically significant. The finding from this study indicates that 

gender has no effect on concept mapping teaching strategy. This means that concept 

mapping teaching strategy is gender friendly. The result of this finding concur with that of 

Meheux, (2017), Sakiyo & Waziri (2017), Bello (1997), Bilesanmi-Awoderu (2006), Simon 

(2007), Okoye & Okechukwu (2010), who revealed that there was no gender influence on 
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students in concept-mapping ability and their achievement in the subjects. Sakiyo (2008) 

suggested that gender equity in science can be eliminated when teachers used teaching 

strategies that can bring about gender equity in science. This finding is contrary with results 

obtained by Cheema and Mirza (2013) and Umar (2017) who finding out that male students 

taught through concept mapping performed significantly better than the female students 

while the results obtained by Udeani and Okafor ( 2012), shows that not only students with 

normal abilities but even slow learners  students’ was found benefitted with concept 

mapping, specifically, female slow learners taught with the concept mapping instructional 

strategy performed significantly better than their male counterparts taught by the same 

method. In the same line Lawal (2009) also found that female subjects were significantly 

better than their male counterparts in concept mapping. 

Conclusion  

From the findings of this study the following conclusions are drawn: 

1. Teaching strategies that teachers use in Biology teaching have significant effects on the 
low achievers achievement at senior secondary school level. 

2. Concept mapping teaching strategy facilitates meaningful learning among low 
achievers at senior secondary school level. 

3. Neither the male nor the female low achievers performed significantly better than the 
other when taught using concept mapping teaching strategy at senior secondary school 
level. 

Recommendations 

Based on the specific findings of this study the following recommendations were 

obtained: 

1. There is need for training and retraining of teachers on the effective use of concept 
mapping teaching method in teaching school science. 

2. Facilities such as concept maps application soft ware among other should be provided 
by the Federal and State governments as well as PTAs and NGOs for effective use of 
concept mapping teaching strategy. 

3. Co-educational schools should encourage the use of concept mapping teaching 
strategy, as it is gender friendly, both male and female will learn effectively during 
teaching and learning. 
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