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ABSTRACT 

The present paper is an attempt to study the effectiveness of concept mapping strategy 
on attitude towards science of secondary school students. Quasi-experimental design has been 
followed in the study. The design of the study is pre-test post-test control group design. 
Purposive sampling method has been used for selecting the sample. One government high 
school from Cuttack, Odisha was purposively selected. Two intact sections from class-IX were 
selected for conducting the experiment. One section of sixty students was treated as 
experimental group and the other section of same sixty students was treated as control group. 
Attitude towards science scale was developed and used by the researchers to collect relevant 
data for the study. The result shows that the students in experimental group did not differ 
significantly in their mean attitude towards science pre-test score as compared to their 
counterpart taught through traditional method. Post-test result revealed that teaching-learning 
through the concept mapping strategy has substantially enhanced the students’ attitude towards 
science as compared to the teaching-learning through traditional method of teaching. The 
investigators discussed about the findings, its implication. Suggestions for further research has 
also been described at the end. 

Keywords: Concept Mapping Strategy, Attitude Towards Science, Secondary School 
Students 

INTRODUCTION 

Concept mapping for Novak and Gowin (1984) is a schematic device for representing 
a set of concepts embedded in a hierarchical diagram that illustrate the interconnection between 
and among concepts. This strategy as observed by Novak and Gowin (1984) and Novak (1998) 
serves as both learning as well as evaluation tool. Novak (1991) states that concept map serves 
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to connect between new knowledge and old knowledge and helps the learners to externalize 
those links.  Concept mapping is an excellent strategy to enable the students to think about 
connection between science terms learned, visualise relationship between key concepts in a 
systematic way and reflect on their understanding. If students can see a clear organized picture 
of a broad unit covering various concepts, then they would develop a deeper understanding and 
appreciation of the concept. 

 Concept map can be used as an advance organizer in classrooms (Willerman and 
Macharg, 1992). At the beginning of a unit of instruction, a concept map depicting an 
abstraction is presented to the students in a visual form showing relationships between 
concepts. Concept map provides an advance organizer prior to the unit meaningfully already 
existing schemas to the new concept. 

 An overview of researches in the area of concept mapping clearly indicates the need for 
identification of certain priority areas which can contribute significantly to the gamut of 
instruction. The review reveals that concept mapping has grown at an exponential pace. Many 
studies confirmed that the concept mapping technique, with individual learners or in 
cooperative learning groups, is beneficial in both learning and teaching (Novak and Musonda, 
1992; Lamer, 1993; Leary, 1993; Penallo, 1993; Jaffery, 1994; Schmid and Telaro, 1996; 
Kalaiyarasi, 1998; Baroody and Bartels, 2000; Pangodi, 2000; Bilesanmi, 2002 and Rekha, 
2010). Novak (1998) observed that concept mapping can improve meaningful learning and 
help learners learn independently. 

Many researchers emphasised on the use of concept mapping for meaningful learning 
and suggested through their empirical evidences that concept mapping could be used to help 
the students to improve their learning achievement in general and science achievement in 
particular (Raghavan, 1991; Franklin 1992; Novak and Musonda, 1992; Willerman and 
Macharg, 1992; Horton et al., 1993; Lamar, 1993; Jaffery, 1994; Pendley et al., 1994; Esiobu, 
1995; Griffin, 1995; Lakshmi, 1997; Williams, 1998; Volkl and Ritchie, 1999; Baroody and 
Bartels, 2000; Chiou, 2006, Mayuri, 2008; Gerstner and Banger, 2012). However, studies to 
determine if concept mapping used as a strategy could improve learning achievement are not 
large enough to draw any meaningful conclusion. 

In view of aforesaid research evidences, question arises as to whether the concept 
mapping strategy, as one of the approaches of constructivism, has any impact on students’ 
attitude towards science at secondary level. This may haunt any researcher’s mind to explore 
their answers through conducting a piece of research work. On reviewing the available 
literature, it was found that a number of studies have been undertaken to study the effectiveness 
of concept mapping strategy on learning achievement and other variables. Most of the studies 
are in science and mathematics. Hence, the present researchers were keen to undertake a study 
on effectiveness of concept mapping strategy on attitude towards science of secondary school 
students. The investigators conducted this research work with following hypothesis. 

 The students of Class–IX taught through concept mapping strategy will gain 
significantly higher score as compared to their counterparts in the control group on 
attitude towards science 
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METHODOLOGY 

 The study was an experimental type of research, the sole purpose being the examination 
of the effectiveness of concept mapping strategy on attitude towards science of secondary 
school students. Quasi-experimental design has been followed in the study. The design of the 
study is pre-test post-test control group design. Purposive sampling method has been used for 
selecting the sample. One government high school from Cuttack, Odisha was purposively 
selected. Two intact sections from class-IX were selected for conducting the experiment. One 
section of sixty students was treated as Experimental Group and the other section of same sixty 
students was treated as control group. A five-point rating scale namely, Attitude towards 
science scale was developed, standardized and used before and after the treatment to both in 
experimental and control groups by the investigators to collect relevant data for the study. Five 
given responses were Strongly Agree (SA), Agree (A), Undecided (UD), Disagree (DA) and 
Strongly Disagree (SDA). There were 30 items. There was no time limit, but the students took 
one hour on an average for giving responses to all the statements of the scale.  

Instructional Technique 

 In the present context, the investigators followed the Concept Mapping Approach as an 
instructional technique for experimental group to facilitate the teaching learning process in 
science. Control group was taught through traditional method of teaching based on Herbartian 
instructional model which emphasizes on learning through practice and rote memorization. 

Concept maps were developed on the science curriculum for the students of Class – IX.  
It covers two content areas namely, “Tissue System” and “Improvement of Food Resources” 
and two competence areas namely “Knowledge” and “Understanding”.  The following steps 
were followed to construct a concept map. 

Step-1:  Selection of the topic/unit and sub-unit   

Selection of topic/unit is the most important step for developing concept maps.  For the 
present study, two topics/units namely Tissue System (i.e., Unit-III) and of Food Resources 
(i.e., Unit IV) from the Science Syllabus of Class – IX were selected for convenience and were 
divided into small sub-units. These two topics are highly conceptual in nature from 
instructional point of view which were provided through text. 

Step-2 Assumption About Learner 

The objectives to be achieved through concept map have been stated in behavioural 
terms under terminal behaviour (i.e., in terms of Knowledge and Understanding). The 
assumptions about learners are: 

● The present concept map is meant for the students of Class – IX. 

● It is suitable for the age group of 14+. 

● It is suitable for Odia medium students only. 

● Students should have proficiency in reading and writing Odia language. 

Step-3:  Entry Behaviour 

Entry behaviour shows the present status of the learners’ knowledge.  Learning can take 
place better when the prior knowledge is related to the present/new knowledge.  So, it is 
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important to know the pre-requisite of the students known as entry behaviour before providing 
them new knowledge. Keeping this in mind, entry behaviour has been written.  For instance, 
the entry behaviour of the sample students for teaching science can be stated as: students can 
define biodiversity; can state basic issues in scientific naming, can illustrate with example the 
basis of classification of biodiversity; can classify the species; can classify planate in a diagram; 
can give examples of classified planate; can classify animalia, can cite examples of different 
types of animalia; can differentiate between non-chordata and chordata; can state the 
importance of cell in life; can differentiate between unicellular and multicellular organism; can 
state the organisation of cell; can differentiate between Prokaryotic Cell and Eukaryotic cell; 
can cite examples of protozoa; can differentiate between plant cell and animal cell, etc. 

Step-4 Terminal Behaviour 

After knowing the potentiality of the learner, setting of norms and writing of entry 
behaviour, the investigator has decided the terminal behaviour for uploading the contents on 
concept maps.  Terminal behaviour for the learning outcome which students should attain after 
getting instruction.  The terminal behaviour represents the future status of the learners in terms 
of acquisition of certain new behaviour. The terminal behaviour has been specified and 
presented for each topic and its sub-topics. 

Step-6 Lesson Plans for Curriculum Design 

The lesson plans (N=10) of Class – IX in Science prepared by following the procedure 
of concept Mapping Strategy. 

RESULTS 

Prior to giving experimental treatment through concept mapping strategy in science 
class, attitude towards science of the sample students was estimated by administering “Attitude 
towards science scale”. The attitude scores of both the group of students of class-IX were 
compared in order to find out whether there exists any difference among them. The pre-test 
mean, SD of the attitude scores and t-value of both the groups of students of class-IX are 
presented in Table-1. 

Table-1: Pre-test Mean, SD and t-value of Attitude towards science Scores 

Group N Mean SD t- value 
Experimental 60 67.98 7.68 0.583 
Control 60 67.13 8.27 

 

 From Table-1, it is quite apparent that the t-value of 0.583 with df 118 is not significant 
even at 0.05 level which reveals the fact that the students in experimental group did not differ 
significantly in their mean attitude towards science pre-test score as compared to their 
counterparts in control group. 

 In order to confirm the intervention effect i.e., effect of concept mapping strategy on 
attitude towards science of the students of class-IX, the post-test result on attitude towards 
science scores for both the groups was analysed. The post-test mean, SD and t-values of scores 
on attitude towards science for both groups are given in Table-2. 
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Table-2: Post-test Mean, SD and t-value of attitude towards science Scores 

Group N Mean SD t- value 
Experimental 60 72.675 6.618 3.418** 
Control 60 68.253 7.525 

** p<0.01 

 Table-2 reveals that the t-value of 3.418 with df=118 is significant at 0.01 level. Hence, 
the directional hypothesis stating “Students of Class–IX taught through concept mapping 
strategy will gain significantly higher score in attitude towards science as compared to their 
counterparts in control group” is retained. It indicates that the sample students in experimental 
group differed significantly in their mean attitude towards science score as compared to their 
counterpart in the control group. So, it can be concluded that teaching-learning through the 
concept mapping strategy has substantially enhanced the students’ attitude towards science as 
compared to the teaching-learning through traditional method of teaching. 

CONCLUSION 

The study revealed that the students of Class IX taught through concept mapping 
strategy and traditional method of teaching science differed significantly in terms of attitude 
towards science. The difference was in favour of the students of experimental group. This 
would mean that the developed concept map materials have been able to develop scientific 
attitude among the students of experimental group. The possible explanation may be that 
concept mapping as an instructional strategy tries to establish a bridge between how learners 
learn and sensible learning. So, the students should have adequate foundation and a critical 
thinking about concept mapping and the relations between different concepts. Concept 
mapping augments meaningful learning and learners’ conceptual understanding. In the words 
of Horton et al. (1993) concept mapping usually had positive effect on both students’ 
achievement and attitude and thus facilitates students’ meaningful learning by helping them to 
see the links between scientific concepts. The present finding is in agreement with the findings 
of Kilic, et al. (2004), Karakuya (2010) and Rao (2013) who reported the positive effect of 
concept mapping strategy on the attitude of the students. 

Hence, the school should not aim at rote memorization of knowledge of the students. 
Due care should be taken for construction of knowledge of the students through the teaching 
of different school subjects. Adequate and due care should be taken to use the different concepts 
of science and their proper linkage to foster the creative potentialities of the secondary school 
students. Attempts must be made to create conducive environment in classrooms which would 
lead the learners towards divergent and critical thinking. The entire learning- teaching process 
of the secondary school should be democratic, innovative, friendly, collaborative and activity 
oriented. 

In the light of the present study, in future, studies may be conducted on the effectiveness 
of concept mapping strategy on other school subjects like language, social sciences, physical 
science and mathematics. Studies may be undertaken to judge the effectiveness of concept 
mapping strategy over traditional method of teaching science in relation to some background 
variables like locality, socio economic status, gender, caste, motivation and students’ interest. 
A factorial study may be undertaken to ascertain the nature of the factors and attributes those 
contribute to the development of several cognitive and creative abilities of the learners. 
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Attempts may be made to examine the effectiveness of concept mapping strategy at Elementary 
and Higher Education levels. Some other studies may be conducted to judge the effectiveness 
of concept mapping strategy over teaching learning strategies namely, cooperative learning 
method, programmed learning method, 5E’s approach, Interpretation construction model, 
Synectic model, etc. Study may be conducted by adopting some other type of experimental 
designs. To control the pre-test exposure, analysis of covariance (ANCOVA) may be used. The 
present study cannot be comprehensive and final in itself unless subjected to many variations. 
The number of schools, and sample size can be enlarged. 
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