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Abstract
Constructivismis an emerging pedagogy among the teaching community
across the world and National Curriculum Framework (NCF 2005) confirmed the
direction to it in Indian classroom situation. This paper is outlined of an experimental
study on students’ learning in Constructivist Approach in Mathematics at Secondary
level. The study tries to prove the difference in achievements of two groups of gradeIX children-control group and experimental group who were exposed to traditional
and constructivist pedagogy respectively in secondary school. This study was a pretest, post-test and quasi experimental design incorporating both qualitative and
quantitative techniques. The ICON model of strategy has been applied to
experimental group and Traditional method of teaching followed by control group
where total 58 students participated. The Mathematics Achievement Test (MAT) was
used to estimate the students’ achievement from both the groups and a Perception
Scale was administered on experimental group. The hypothesis was tested both at
0.05 level and 0.01 level using t-tests. The experimental data is revealed two
important results. Firstly, adopting constructivist learning approach significantly
improves students’ achievement in Mathematics as compared to using a traditional
expository teaching method. Secondly, most of the students were improved their
abilities of understanding and reflection. Based upon the above findings it can be
concluded that Constructivist Approach is an effective strategy in learning
Mathematics which teachers need to incorporate in their teachings.
KEYWORDS: Constructivist Approach, Students, Achievement, Mathematics,
Secondary Level
INTRODUCTION:
Education is a continuous as well as alifelong process. It starts from mother’s
womb and ends at tomb. It is also the process of living through a continuous reconstruction of experiences. Every individual has its own experiences of world.
Education reconstructs these experiences add to the further refinement of experiences.
Constructivism is a learning theory found in psychology which explains how
people might acquire knowledge and learn. Therefore it has direct application to
education. The theory suggests that human being constructs knowledge and
getsmeaning from their experiences. Constructivism is not a specific pedagogy.
Piaget's theory of Constructivist learning has had wide ranging impact on learning
theories and teaching methods in education and is an underlying theme of many
education reform movements. Research supports for constructivist teaching
techniques has been mixed with some research supporting these techniques and other
research contradicting those results.
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Constructivist pedagogy in Mathematics believes that learner can construct
knowledge by active participation rather than acquiring knowledge by watching
teachers’ demonstration in the classroom and to learn to speak and act mathematically
participating in Mathematical discussion and solving new or unfamiliar problems
(Richards, 1991). In view of the aforesaid research evidences, question arises as to
whether the constructivist approach has any impact on students’ achievement in
Mathematics.
There is a wrong notion in mathematics. Mathematics is a boring and lifeless
subject. It has the ability to confuse, frighten and frustrate learners of all ages. If a
child has negative experience in mathematics that experience would affect his / her
achievement as well as attitude towards mathematics during adulthood. Traditional
method of teaching makes the learner to memorize information, conduct well
organized experiments and perform mathematical calculations using a specific
algorithm and makes them submissive and rule-bound. Self-regulated learning
strategy in constructivist pedagogy improves achievement in mathematics and the
level of confidence for middle school students (Cekolin, 2001).The traditional teacher
as information giver and the textbook guided classroom have failed to bring about the
desired outcomes of producing thinking students (Young and Collin, 2003). A much
heralded alternative is to change the focus of the classroom from teacher dominated to
student-centred using a Constructivist Approach. Constructivist teaching practices in
Science and Mathematics classrooms are intended to produce much more challenging
instruction for students and thus, produce improved meaningful learning. These
changes have led to instruction in which students are expected to contribute actively
to mathematics lessons by explaining their mathematical reasoning to each other and
constructing their own understanding of mathematical concepts. Constructivist
pedagogy is a meta-learning strategy that can be used to develop students’ capacity to
learn mathematics independently. Kim (2005) revealed that students in the
constructivist classroom had significantly higher learning skills in Mathematical
computation. In such classroom, students change their learning strategies and show
upon motivation to learn academic task and have preference for a constructivist
classroom environment. In a recent study, constructivist instruction is found to be
more effective than the direct instruction for achievers (Kroesbergen and Van Luit,
2012).
Constructivist approach learning can help the learners to construct valid
knowledge and also enable them to transmit it in different contexts. Learning in the
constructivist framework contributes to intellectual, social and psychological
development of learners unlike other methods of instruction. It is also an innovative
method of teaching which enables the students to build new ideas and experiences.
OBJECTIVES OF THE STUDY:
•
•
•
•

To study the effect of constructivist approach on the achievement of
Mathematics at secondary level.
To study the effect of constructivist approach on the achievement of lowachiever of class IX students in Mathematics.
To study the effect of constructivist approach on the achievement of highachiever of class IX students in Mathematics.
To compare the performance of boys and girls of class IX students’ learning
through constructivist approach.
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HYPOTHESES OF THE STUDY:
The following hypotheses are formulated for the present study:
•
•
•
•

Students learn through constructivist approach will gain significantly higher
score as compared to their counterpart learners by traditional method.
Low achievers learn through constructivist approach will gain significantly
higher score as compare to their counterpart learners by traditional method.
High achievers learn through constructivist approach will gain significantly
higher score as compare to their counterpart learners by traditional method
There will be no sex related difference in the achievement of students learn
through constructivist approach.

DELIMITATION OF THE STUDY:
Following are the delimitations of the present study:
•
•
•
•

The study was limited to Tipuri High School, Tipuri, Puri district of Odisha
state only.
It was confined to the students of class IX only.
The study was limited to class IX Mathematics text book only.
Only ICON model of constructivist approach was implemented in the study.

DESIGN OF THE STUDY:
Design of the study was Quasi-experimental design. Intact-class rooms were
taken into consideration for framing experimental and control group. Once the two
groups were obtained, a random procedure was applied to determine which group is to
be assigned as experimental group and which one is to be control group.
Table No-1
Design of the study (Non-Randomized Control Group Pre-test post-test Design)
Group
Experimental Group
Control Group

Pre-test
T1
T1

Independent variable
ICON model of teaching
Traditional method of teaching

Post test
T2
T2

T1 – Pre-test of Mathematics Achievement Test (MAT)
T2– Post test of Mathematics Achievement Test (MAT)
Before starting of the experiment, the researcher spent one month to discuss
overall experimental process. Then an advanced Mathematics Achievement Test
(MAT) pre-test was administered to ensure that prior to the experiment, whether the
two groups had achieved the same levels of achievement in Mathematics. Also all the
learning activities for both the experiment group and the control group were ready
before the experiment. The decision about sample, observer, and school permission
was finalized before the experimentation. During the treatment process, the
experimental group participated in constructivist learning environment and the control
group participated in the normal traditional instructional strategy. The treatment was
given until the completion of two chapters and totals an implementation period of 30
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days to both the experimental and control group. At the end of the experiment, the
Mathematics Achievement Test (MAT) was administered to both the experimental
group and control group in order to compare their achievement in Mathematics.
VARIABLE:
In this experimental study two variables were taken i.e. Independent variablemethod of teaching (ICON model) and Dependent variable- achievement of the
student.
SAMPLE:
For the present study Tipuri High School, Tipuri, Puri district of Odisha state was
taken for the experiment. Here researcher used purposive sampling technique. One
section of class IX was taken as the experimental group and other one section of the
class as the control group, being selected randomly. There was also requirement to
find out low and high achiever students. For this purpose student were grouped as low
and high achiever students based on their scores in pre-test through quarterly
deviation.
The following tables show the distribution of the samples of the present study:
Table No.2
Showing sample of the student
Sl. No.

Name of the School

TIPURI
TIPURI

1

HIGH

Group
A

29

SCHOOL, B

29

Table No-3
Distribution of sample
Groups

Total Numbers
of students

Number of boys

Number of girls

Experimental
Group
Control Group

29

15

14

29

14

15

Table No-4
Distribution of sample after pre-test
Groups
Experimental Group
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Control Group

14

15

TOOLS USED:
For the present study the researcher used two types of tools:
•
•

Instructional tool
Measuring tool

Instructional tool
It is the preparation of unit wise lesson plan based on ICON model of
teaching. The researcher developed different kinds of learning materials related to
particular concept were used. Two types of instructional tools were used in this
present study. The Constructivist Approach (CA) followed by experimental group and
Traditional Method of Teaching (TMT) followed by control group. The instructional
strategies of Traditional teaching was limited to the control group where a teacher
centred environment prevailed and course instruction emphasized content recitation
without allowing time for students to reflect upon the material presented, relate it to
previous knowledge or apply it to real life situations ( Table-5).
Tab. –5: Table showing the differences in teaching methods between the control
and experimental group.
TEACHING STRATEGY
CONTROL GROUP
Teacher-Centred
Passive learning through
lectures

EXPERIMENTAL GROUP
Student-Centred
teacher’s Active learning through constructivist
activities

No co-operation groups

Formal co-operative groups

No interaction among students

Constant interaction among students

Sporadic assessment learning

Daily assessment of learning

Measuring tool
Measuring tool was in the form of teacher made achievement test based on
constructivist principle pertaining to four traits, viz:Knowledge, Understanding,
Application and Skill.
RESULTS AND DISCUSSIONS:
The result and interpretation of data represent the application of deductive and
inductive logic to the research process. Analysis of data includes comparison of the
outcomes of the various treatments upon the several groups. After administering
research tools, data were collected scored and organized. The collected data are
known as raw data. Analysis of data means to make the raw data meaningful or to
draw some result / inference from the data after the proper treatment.
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The purpose of this study was to find out the effect of constructivist approach on
students’ achievement in mathematics at secondary level. Each hypothesis was tested
statistically by using “t” test to arrive at conclusion.
TESTING OF HYPOTHESES:
Hypothesis: 1
Students learn through constructivist approach will gain significantly
high score as compared to their counterpart learners by traditional method.
To test above hypothesis a comparison of mean scores of experimental group
and control group was done through t-test. The result obtained is summarized in the
following tables:Table No-6
T-test of two groups in relation to their achievement before intervention
Groups

Number
students

of Mean

Standard t-test
Deviation

Degree of
freedom
56

Experimental group 29

12.34

2.33

Control group

12.41

2.39

29

0.456

The above table indicates that the mean scores of experimental
group(m=12.34) is less than mean score of control group (m=12.41). The mean
difference in t value (0.456) is not significant both at 0.05 (2.00) and 0.01(2.66) level
with df=56. Therefore there is no significant difference between the mean
achievement of experimental group and control group before intervention Again after
the treatment post test score of experimental and control group were analyzed through
t-test. Finding is summarized in the following tables.
Table No-7
T-test of two groups in relation to their achievement after intervention
Groups

Experimental
group
Control group

Number
of
students
29

Mean

Standard
Deviation

t-test

Degree
freedom

18

3.038

3.089

56

29

13.14

2.279

of

Above table indicates that the mean score of experimental group (m=18) is higher
than the mean score of control group (m=13.14). The mean difference is significant in
t-test (3.089) with df=56at 0.01 (2.66) level. Hence the directional hypothesis is
accepted at 0.01levels and there is significant difference between achievement of
experimental and control group.
www.oiirj.org

ISSN 2249-9598

Page 117

Online International Interdisciplinary Research Journal, {Bi-Monthly},
{Bi
ISSN 2249-9598, Volume-07, Issue--03, May-June 2017 Issue

FIGURE -1
MEAN DIFFERENCE BETWEEN ACHIEVEMENT OF EXPERIMENTAL
AND CONTROL GROUP
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Hypothesis-2
Low achievers learn through constructivist approach will gain
significantly higher score as compared
compared to their counterpart learners through
traditional method.
To test above hypothesis a comparison of mean
me scores of experimental group
and control group was done through t-test.
t test. The result obtained is summarized in the
following tables:
Table No-8
t-test
test of two groups in relation to their low achievement before intervention
Groups
Experimental
group
Control group

Number of Mean
students
16
10.56

Standard
Deviation
1.31

15

1.40

10.4

t-test
0.37

Degree
freedom
29

of

Above table indicates that the mean score of experimental group (m=10.56) is slightly
more than the mean score of control group (m=10.4). The mean difference is not
significant in t-test(0.37)
test(0.37) with df=29 at 0.01(2.76) level. Therefore it is concluded
that there is no significant difference between achievement of low achievers of
experimental and control group.
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Table No-9
t-test of two groupss in relation to their low achievement after intervention
Groups

Number of Mean
students
Experimental group 16
17.43
Control group
15
11.40
**significant at 0.01 level

Standard
Deviation
0.964
1.454

t-test
test
4.688

Degree of
freedom
29

Above table indicates that the mean score of experimental group (m=17.43) is
higher than the mean score of control group (m=11.40). The mean difference is
significant in t-test
test (4.688) with df=29at 0.01(2.76) level. Hence the directional
hypothesis is accepted
pted at 0.01 levels and can be concluded that there is significant
difference between achievement of low achiever of experimental and control group
after intervention.
FIGURE-2
MEAN DIFFERENCE BETWEEN ACHIEVEMENT OF LOW ACHIEVERS
OF EXPERIMENTAL AND CONTROL GROUP

17.43
18
16
14
11.4
12

10.56 10.4

10
EXPERIMENTAL GROUP
CONTROL GROUP

8
6
4
2
0

PRE-TEST
TEST

www.oiirj.org

POST-TEST

ISSN 2249-9598

Page 119

Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-07, Issue-03, May-June 2017 Issue

Hypothesis-3
High achievers learn through constructivist approach will gain
significantly higher score as compared to their counterpart learners through
traditional method.
To test above hypothesis a comparison of mean scores of experimental group
and control group was done through t-test. The result obtained is summarized in the
following tables:
Table No-10
t-test of two groups in relation to their high achievement before intervention
Groups

Number of Mean
students
13
14.54
14
14.57

Experimental group
Control group

Standard
Deviation
1.05
1.22

t-test
0.470

Degree of
freedom
25

Above table indicates that the mean score of experimental group (m=14.54) is lower
than the mean score of control group (m=14.57). The mean difference is not
significant in t-test (0.470) with df=25 at 0.01(2.79) level. Therefore it is concluded
that there is no significant difference between achievement of low achievers of
experimental and control group.
Table No-11
t-test of two groups in relation to their high achievement after intervention
Groups

Number
students
13

Experimental
group
Control group
14
**significant at 0.01 level

of Mean
18.69

Standard
Deviation
1.03

15

1.30

t-test
8.879

Degree of
freedom
25

Above table indicates that the mean score of experimental group(m=18.69) is
higher than the mean score of control group (m=15). The mean difference is
significant in t-test (8.879) with df=25 at 0.01(2.79) level. Hence the directional
hypothesis is accepted at 0.01 levels and can be concluded that there is significant
difference between achievement of high achiever of experimental and control group
after intervention.
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FIGURE-3
MEAN DIFFERENCE BETWEEN ACHIEVEMENT
ACHIEVEMENT OF HIGH ACHIEVERS
OF EXPERIMENTAL AND CONTROL GROUP
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Hypothesis -4
There is no significant difference in the performance of boys and girls
student learn through constructivist approach.
To test above hypothesis a comparison of mean gain scores of experimental
groupof boys and girls was done through t-test.
t test. The result obtained is summarized
su
in
the following table:Table No-12
t-test
test of experimental group boys and girls with respect to their performance
Groups
Boys
Girls

Number of Mean gain Standard
students
score
Deviation
15
17.93
1.22
14
17.93
1.07
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The above table value indicates that there is no difference between mean gain
score of boys (m=17.93) and girls (m=17.93). The obtained t value 0.495 at df=27 is
less than the table t value of 0.01(2.77). Therefore the t vale is not significant. In this
case null hypothesis is accepted. Therefore it can be concluded that there is no
significant difference between the boys and girls of experimental group with respect
to their performance in mathematics.
FIGURE-4
GRAPHICAL REPRESENTATION OF MEAN GAIN SCORE OF BOYS
AND GIRLS
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After analysis, the following findings are drawn from the study:
•

Findings related to achievement of students in mathematics at secondary
level

Students learn through constructivist approach gained significantly higher
score as compared to their counterpart taught by traditional method. There exists no
significant difference between the mean scores of students in experimental group and
control group before intervention.
From the descriptive statistical analysis, it was clear that mean of pre-test
pre
score of experimental group was slightly lower than the mean score of control group
but no significant difference found in students' achievement in between both groups.
There exists significant difference between the mean scores of students in
experimental group and control group in post-test.
post test. From the descriptive statistical
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analysis, it was clear that mean score of experimental group was significantly higher
than the mean score of control group in post-test.
Even though in traditional classroom the researcher had provided all the
information, which were in the book the learner seems to be to memorize the lesson,
but in experimental group of each student participated actively in classroom teaching
learning process to construct his or her new knowledge. Ultimately, achievement of
students in experimental group has enhanced.
•

Findings related to achievement of low achievers in mathematics at
secondary level

Low achievers learn through constructivist approach gain significantly higher
score as compared to their counterpart learners by traditional method. Constructivist
approach provides essential conditions to low achievers to improve their way of
thinking and understanding for better teaching-learning process. The comparative
analysis of mean score of experimental group and control group in post-test revealed
that there is a significant difference between ICON model of teaching and traditional
method of teaching.
•

Findings related to achievement of high achievers in mathematics at
secondary level

High achievers learn through constructivist approach gain significantly higher
score as compared to their counterpart learners by traditional method. Constructivist
approach provides essential conditions to high achievers to improve their way of
thinking and understanding for better teaching-learning process. The comparative
analysis of mean score of experimental group and control group in post-test revealed
that there is a significant difference between ICON model of teaching and traditional
method of teaching.
•

Findings related to sex difference among the students learning in
mathematics through constructivist approach

It was found that there is no significant difference among boys and girls with
respect to their achievement in experimental group. At the post-test level, no
significant difference was found in the performance of boys and girls learn through
constructivist approach.
CONCLUSION:
The aim of this study was to describe effects of constructivist teaching
approaches on students’ learning and interest development in a large, representative
sample. In addition, students’ individual perception of challenge was considered in
order to examine the theoretical assumption that constructivist teaching styles may
foster students’ interest indirectly via this sense of challenge.
Therefore, the constructivist approach teaching strategy has its own
advantages over the traditional method of teaching. The limitations of the study are
found in small numbers due to chance error and a fixed grade of participants. Thus the
results are limited to inference. There should be need of a more in-depth research on
exploring the effect of constructivist approach on a considerable number of
participants with different grades and subjects has been suggested for further research.
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