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ABSTRACT: This study examined the effects of concept mapping on the scientific concept structure of science
students studying in M.P. Board and C.B.S.E schools of Bhopal. There were 50 students selected randomly from
M.P. Board and C.B.S.E. Schools of Bhopal district for the study. The paper presents the use of Concept Maps as

a strategy on selected topics of science.
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INTRODUCTION: Concept maps are spatial repre-
sentations of concepts and their inter-relationships that
are intended to represent the knowledge structures that
humans store in their minds (Jonassen, Beissner, &
Yacci, 1993). Joseph D. Novak of Cornell University
is considered to be the one who, in the 1960s, started
the systematic use of concept mapping for learning
(Novak, 1993). His work was based on two important
ideas in Ausubel’s (1968) assimilation theory of cog-
nitive learning.

Concept Maps provide a method to represent infor-
mation. They have been defined as follows: “Concept
maps are two-dimensional representations of cogni-
tive structures showing the hierarchies and the inter-
connections of concepts involved in a discipline or a
sub discipline” (Martin 1994:11).Novak developed the
idea of concept mapping in the 1960’s, in an attempt
to visually represent the structure of information (No-
vak 1991:45).

Concept mapping is a promising teaching and learning
method that enhances students’ achievements by help-
ing them to acquire structured knowledge. The human
conceptual system is characterized by two main con-
cepts — category and schema (Smith & Heise, 1992;
Mervis & Rosh, 1981). The visual representations of
these concepts are concept maps (Novak & Govin,
1984), mind maps (Buzan & Buzan, 1993), intellectu-
al maps (Kostova, 1998, 2000).

Authors give different wording of a concept map ex-
planation: “a nonlinear diagrammatic representation
of meaningful relationships between concepts”
(DiCarlo, 2006), “a mental model, a schematic repre-
sentation, which is a hierarchical structure from inter-
connected words, ideas, problems, solutions, arranged
around a key word in radial circles”(Buzan & Buzan,
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1993). We stick to the definition of Buzan & Buzan
(1993) and use a concept map as a study tool.

The use of concept maps within education varies
widely, from schools which have adopted our ideas
and use concept maps and CmapTools in all subjects
and grades with extraordinary results like the Instituto
de Educaciéon Integral in Costa Rica (Silesky &
Badilla, 2008), to efforts to introduce concept map-
ping into public schools at a country-wide level
(Tarté, 2006) or having Cmapstools installed in all
computers delivered to schools for a whole region
(Garcia, 2010), but unfortunately also includes teach-
ers that give the students pre-built concept maps to
memorize, or partially filled concept maps to “fill-in-
the-blanks.

Concept maps are effective tools that help teachers
identify their student's prior knowledge and under-
standing. This is what led Novak and his team to the
design and construction of the first concept map
(Birbili; Novak 1998).Students can use concept maps
as well. Students can use concept maps to organize
notes. Students can use concept maps to identify when
they do not understand information and identify where
exactly the breakdown is in their comprehension. As
described above, concept maps are very useful tools
for both students and teachers.

LITERATURE SURVEY: Ruiz-Primo, Schultz, Li,
and Shavelson (2001) shows the comparison of the
reliability and validity of scoring from two concept-
mapping techniques. Objectives: Reported the effec-
tiveness of a 50-minute training program. The first
part of the paper addresses how much training effort
should be devoted and which issues about concept
mapping should be emphasized in the training. This is



[(Asian J. Adv. Basic Sci.: 4(2), 2016, 74-77) Study of Scientific Concept Structure by using Concept Attainment Technique]

important because no consistent answer has been
found due to the limited research available. The rest of
the paper reports on several training techniques at-
tempted with secondary school students about elemen-
tary geometry concepts. Findings: It will help to de-
termine the quality of effective training in order to
ascertain the validity of concept map as an assessment
tool.
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Figure 1: Knowledge management through Concept
Maping.

Anderson-Inman and Zeith (1993) shows Objectives:
Compare the use of the concept mapping program
Inspiration with the paper-and pencil approach. Find-
ings: Found that using this program encourages revi-
sions to the concept map because deletions, additions,
and changes are accomplished quickly and easily.
Especially young students who still struggle with
handwriting skills benefit greatly from concept map-
ping tools.

MATERIALS AND METHODS: The descriptive
survey method was employed for the present study.

a) Sample unit & Tools: In the present work, school
is the unit of study and out of thirty CBSE affiliated
and M.P. Board, two were randomly picked. Total 50
students of grade VII™ and IX"™ of different M.P.
Board and C.B.S.E. Schools of Bhopal district formed
the sample of the study. Students were selected ran-
domly from the lists of the schools and students.
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Data was collected by survey method. A self-made
questionnaire, Scientific Concept Attainment Test
(SCAT) was used in the study by the researcher.

b) Data Analysis: In the present study the following
statistics have been used to check the hypothesis:
Descriptive statistics (Mean, Standard deviation) and
for significant difference (“t”- tests)

Objectives:

1. To study the concept structure of selected scientific
concepts of science students studying in grade VII"
and I1X™ of M.P. Board and C.B.S.E. schools of Bho-
pal district (Table 1).

2. To study the gender differences in science
achievement, process skills and attitude towards
concept mapping (Table 2).

Hypothesis:

Hol: There is no significant difference between the
mean scores of Concept Attainment on the scientific
concepts of science students studying in M.P. Board
and C.B.S.E schools.

Table 1: Indicates class wise data on understand-
ing selected concepts.

Degrees |Calcu-
No. of Mean| s.D of lated
cases Freedom| t-

(DF) |values

Signifi-
cance
(.05level)

Concept| Group

M.P. Board
science 26
students

19.65| 5.49

Not
significant]

Cell
CBSE. 48 | 816
science 24

students

18.20| 6.99

M.P. Board
science 26
students

C.B.S.E.
science 24
students
M.P. Board
science 26
students
C.B.S.E. 48
science 24 |23.54)|10.87
students

32.38(10.48
Not

significant]

Envi-
ronment

48 .202
31.83

26.15| 7.82

Temper-
ature &
Heat

Not
significant]

.981

Finding: The difference between the Scientific con-
cept of Science students of M.P. Board and C.B.S.E
schools is not significant but slightly differs perhaps
due to the presentation of content was through simple
learning material at both the systems or the students
were not exposed to various concept teaching model
& media for better understanding of the concept.

Ho2: There is no significant difference between the
mean scores of applying Concept Attainment on the
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scientific concepts of Male and Female Science stu-
dents.

Table 2: Indicates genderwise data on understand-
ing the selected concepts.

Degrees | Calcu- Siqnifi-
No. of of lated 9
Concept| Group Mean| S.D cance
cases Freedom t- (.05level)
(DF)  |values | v
Male 25 19.57 | 6.74 Not
Cell 48 724 | signifi-
Female| 25 |1829] 5.70 cant
Envi- | Male 25 | 31.38| 9.68 Not
ronm 48 564 | signifi-
ent cant
Female| 25 | 3291 9.51
Teer;u Male | 25 |24.46| 8.85 Not
P 48 340 | signifi-
re & 10.1 cant
Heat |Female| 25 25.37 3'

Finding: There is no significant difference between
the mean scores of Concept Attainment on the scien-
tific concept of Male and Female Science students.

Female science students were found to have per-
formed better than Male Science students in scholastic
performance in science. This may be due to their in-
terests in completing test items faster. It may be fur-
ther study in respect of time & speed also.

Implications of the study:

0 The research will be helpful in implementation of
concept mapping technique as a strategy on se-
lected topics of science text books for grade VII
and IX.

The research will be helpful in understanding the
impact of concept mapping technique on the con-
cept attainment of schools belonging to M.P.
Board and C.B.S.E. schools of Bhopal district.
The research will be supportive in study of the
concept structure of selected Scientific concepts
of science students studying in grade VII and 1X
of M.P. Board and CBSE schools of Bhopal dis-
trict.

The concept-based curriculum was more effective
than the conventional method of teaching.

CONCLUSION: To move beyond “chalk and talk”
by incorporating active and collaborative learning into
economics courses, instructors can use a variety of
exercises and tools. One such exercise is the in-class
creation of Mind Maps on a specific topic by small
groups of students. Buzan and Buzan (1993) argue
that Mind Maps better harness the way the brain
works. The radiant structure is consistent with the
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radiant nature of the brain. And the use of colors,
graphics, and nonlinear branches stimulates the entire
brain.

Teachers are becoming more aware of new teaching
tools that can be used in the classroom however some
of these require a large amount of time and often the
resources are not available to most practising teachers.
However, Concept Mapping offers a technique for
revealing students’ cognitive structure which is man-
ageable within present classroom constraints. It is a
new and alternative way of representing knowledge
differing from written text in that information is pre-
sented in a hierarchical manner and there is no intend-
ed order for the reading of the map. The tool gives the
students freedom to answer a specific focus question
using concepts that they understand and hence en-
courages meaningful learning. The tool is extremely
flexible and can be used both in instruction and as-
sessment.

Different strategies of teaching facilitating the build-
ing of association, such as content analysis and mind
map clustering, intellectual concept map construction,
visualization of conceptual structure hardly used in
school practice. The methods-content analysis, con-
cept map construction and discussion could be used
successfully together in teaching, learning and evalua-
tion in human biology and in other school subjects.
Applying them in school practice made students think
of human biology as an interesting subject within their
intellectual abilities.

The study points out to some shortcomings to sub-
jects, curricula and modes of teaching Higher class
students (IX) takes less interest in understanding
while girls can better understand. Concept mapping is
seen fruitful in middle class (VII).Both the genders
takes interest in understanding and making it. But
some provisions and qualifications made by research-
er in the research covered here, all results found were
positive. Concept maps appear to:

Increase the efficiency of information retrieval,
Increase the efficiency of teaching via better
course content communication,

Enhance collaborative learning,

Produce positive attitudes toward learning,
Enhance text comprehension,

Increase students’ understanding of topics and
Bring order to complex tasks.
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