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ABSTRACT

The present study aimed to analyze the role of Cooperative learning in the achievement of Chemistry.
Three hundred and twenty higher secondary students of the Vellore district were selected as sample of the
study. The Cooperative Learning Assessment Scale and Achievement of Chemistry Assessment Scale were
used in this study. Independent sample ‘t’-tests revealed that significant differences were observed between

genders, and other variables concerning their Cooperative learning and Achievement in Chemistry.
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Introduction

Education is very important for an individual’s
successful life. Development in physical, mental, and social
life depends on education. Education is generally seen as
the foundation of society which brings economic wealth
and social prosperity. Sir William Hamilton says “In the
world, there is nothing great but man; in man, there is nothing
great but mind”. Education tunes the mind of each person.
Learning is an educational part that acts as the path to
bringing changes in behavior. Various types of learners are
seen in every classroom. They are Auditory, Visual,
Kinesthetic, Stressful, Copying, Individual, Ease, Scribble,
Trustful, and Group learners. Small group learning makes
better results and brings cooperative behavior which is
essential for a better society. Human beings are considered
social animals, so a cooperative nature brings success in all
aspects. This research paper analyzed and shows a glimpse
of'the role of cooperative learning.

Cooperative learning

Cooperative learning is an interactive method where
students intermingle with each other in the same group to
acquire and practice the elements of a subject matter to
solve a problem, complete a task, or achieve a goal. This
type of learning has been called by various names:
Cooperative learning,

Collective learning, Learning communities, Peer
teaching, Peer learning, or Team learning. (Totten, S. et.al
1991) Collaboration entails the whole process of learning.

This may include students teaching one another, students
teaching the teacher, and of course, the teacher teaching
the students, too. More importantly, it means that students
are responsible for one another's learning as well as their
own.

According to Johnson et al (1999) is the “instructional
use of small groups so that students work together to
maximize their own and each other’s learning.” Gillies,
R., (1998) defines cooperative learning involves students
working together in small groups to accomplish shared
goals. According to Slavin (1996), "the term refers to
classroom techniques in which students work on learning
activities in small groups and receive rewards or recognition
based on their group's performance".

Rationale for the study

Education is very important to everyone to lead a
successful life. Social and technical change has a great effect
on student’s academic advancement. Every institution and
every teacher has to find ways to improve the academic
achievement of the students. The teachers are considered
as important constituents in the structural process of
providing good efforts to the students for their academic
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progress. The subject Chemistry is commonly viewed as
the “Central Science” as mastery of its concepts regarding

the structure of matter is essential to further course work in

all Science (Towns, M. H., 2000). Chemistry performs the

function of gatekeeper for future study but many students
face difficulty in performing well in this subject. The

approach of studying this subject might be the reason for
the struggle. To find and reduce the difficulty, the researcher

chose to focus on student preparation and performance in
the area of Chemistry. Cooperative learning is supported
by one of the strongest research traditions in education,

with hundreds of studies conducted across a wide range of
subject areas and age groups (Bossert, 1988; Cohen, 1994;

Putnam, J et.al 1996; Slavin, 1996, Connery Brian A.1998).

The results of these studies pointed out that student-to-

student collaboration conducted in a manner consistent with

cooperative learning principles produces superior results
on a host of variables, including achievement and thinking

skills. Hence researcher aimed to study the students’ way
of learning together and find a method to ease the difficulty
in learning Chemistry.

Objectives of the study

1. To find out the level of Cooperative learning and
achievement in Chemistry of higher secondary students.

To find out the significant difference in Cooperative
learning and achievement in Chemistry of higher
secondary students based on Gender, Types of family,
Medium of Learning, and the condition of learning
through tuition.

Hypotheses of the study

1. Thereisno significant difference in Cooperative learning
and achievement in Chemistry of higher secondary
students based on gender.

There is no significant difference in Cooperative learning
and achievement in chemistry higher secondary students
based on type of family.

3. Thereisno significant difference in Cooperative learning
and achievement in Chemistry of higher secondary
students based on the medium of learning.

Thereis nF) mgmﬁc;ant differencein ~7 , coavch
Cooperative learning and Paper
achievement in Chemistry of higher

secondary students based on learning through tuition.

Methodology

The normative Survey method was adopted for his
study. The Cooperative Learning Assessment Scale and
Achievement in Chemistry Assessment Scale were prepared
by the investigator. After the validation process the tool were
found reliable and valid. The cooperative learning
assessment scale consists of 43 statements with which 25
Positive and 18 Negative statements were there. The
achievement in Chemistry assessment scale consists of 25
questions from the 11th standard Chemistry book. Each
question in this Achievement in Chemistry assessment scale
is of objective type.

Sample of the study

Data was collected from the higher secondary
students adopting a simple random sampling method. A
sample of 320 higher secondary students was drawn from
six schools in Vellore District, Tamil Nadu.

Analysis and interpretation of the data

The level of Cooperative learning and Achievement
in Chemistry of higher secondary students is moderate.

Table 1

The level of Cooperative learning and Achievement
in Chemistry among Higher secondary students

Variable Range Level Frequency Percen
tage
c ) Below 81 Low 82 25.6
t
OOPETAIVE I8 97 [ Moderate | 151 472
learning
Above 98 High 87 27.2
Achi Below 11 Low 96 30.0
t
. y 1evemen 17-Dec | Moderate 135 422
in Chemistry
Above 18 High 89 27.8

The results showed that the level of Cooperative
learning and Achievement in Chemistry of higher secondary
students are moderate. The work of Sibomana et.al (2021)

also supports these results.
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Hypothesis 1: There is no significant difference in
Cooperative learning and achievement in Chemistry of
higher secondary students based on gender.

Table 2
Mean score of Cooperative learning and
Achievement in Chemistry of higher secondary
students with regard to gender

Calcu Re
A lated | marks
Variable |Gender| N |[Mean| SD e at 1%
Value | level
Coopera Male | 151 | 83.85( 11.972
tive 8.155 S
learning Female | 169 | 93.7 | 9.606
Achieve | Male | 151 | 12.72 | 3.721
ment in 7.704 S
Chemistry | Female | 169 | 16.27 | 4.439

The calculated ‘t’ Value (8.155) is greater than the
table ‘t” Value (2.58) at 0.01 level showing (Table 2) that
there is significant difference between the mean scores of
Cooperative learning concerning Gender. Afthalter and
Maria Geralyn, (2010) research findings are also related to
this finding. The calculated ‘t’ Value (7.704) is greater than
the table ‘t’ Value (2.58) at 0.01 level (Table 2) showing
that there is a significant difference between the mean scores
of Achievement in Chemistry concerning Gender. Hence,
this hypothesis 1 is rejected. Furthermore, female students
have significantly higher Achievement in Chemistry than male
students.

Hypothesis 2 : There is no significant difference in
Cooperative learning and achievement in chemistry higher
secondary students based on type of family.

Table 3
Mean score of Cooperative learning of higher
secondary students with regard to type of Family

Group Calcu
lat R
Variable Compa N |Mean| SD ated ¢
. ‘¢t marks
rison
value
Cooperative Nuclear 273 89.751] 11.47 5588 S (()()1
learning - ’ level)
Joint 47 |184.96] 13.20
Achieve
Nuclear 273 114.79| 4.522 S (0.05
ment in 1.976 )
. level)
Chemistry Joint 47 |13.40| 4.047

The calculated ‘t’ Value (2.588) Research
is greater than the table ‘t’ Value Paper
(2.58)at 0.01 level (Table 3) showing

that there is significant difference between the mean scores
of Cooperative learning with respect to type of family.
Hence, hypothesis 2 is rejected. Additionally, nuclear family
students have significantly higher Cooperative learning than
joint family students. The calculated ‘t” Value (1.976) is
greater than the table ‘t’ Value (1.96) at 0.05 level showing
(Table 3) that there is a significant difference between the
mean scores of Achievement in Chemistry concerning type
of family. Hence, hypothesis 2 is rejected. Moreover, nuclear
family students have significantly higher Achievement in
Chemistry than joint family students. Cooperative learning
tasks will be done effectively in schools not at home, which
clearly says that students need peer pressure, not the family
to achieve higher scores in Chemistry.

Hypothesis 3: There is no significant difference in
Cooperative learning and achievement in Chemistry of
higher secondary students based on the medium of learning.

Table 4

Mean score of Cooperative learning and
Achievement in Chemistry of higher secondary
students with regard to medium of learning

Medium ?atlc; Rek
Variable of N | Mean SD ate maris
. ‘v at1%
learning
value | level
Coopera Tamil 107 ] 91.98 | 12.611
tive 3.183 S
leamning | English | 213 | 87.58 | 11.181
Achieve [ Tamil | 107 16.15 | 5.354
ment in 4.871 S
Chemistry | English | 213 | 13.76 | 3.706

The calculated ‘t’ Value (3.183) is greater than the
table ‘t’ Value (2.58) at 0.01 level showing (Table 4) that
there is significant difference between the mean scores of
Cooperative learning concerning medium of learning.
Moreover, Tamil medium students have significantly higher
Cooperative learning than English Medium students. In
achievement Chemistry, the calculated ‘t’ Value (4.871) is
greater than the table ‘t’ value (2.58) at 0.01 level (Table
4) showing that there is a significant difference between the
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mean scores of Achievement in Chemistry with regard to
medium of learning. Hence, hypothesis 3 is rejected. Also,
Tamil medium students have significantly higher Achievement
in Chemistry than English medium students.

Hypothesis 4: There is no significant difference in
Cooperative learning and achievement in Chemistry of
higher secondary students based on Learning through
Tuition.

Table 5

Mean score of Cooperative learning and
Achievement in Chemistry of higher secondary
students with regard to learning through tuition

Learning Calcu Re
Variable| through | N | Mean| SD [lated‘t’
. marks
Tuition Value

Coopera|  ves [ 109 | 85.75 | 12.474 S (0.01

tive 3.649 level)

. \%

learning No 2111 90.75 | 11.157
Achieve
ment in Yes 109 | 13.78 | 4.326 5345 S (0.05
Chemis ’ level)

try No 211 | 15.01 | 4.506

The calculated ‘t’ Value (3.649) is greater than the
table ‘t’ Value (2.58) at 0.01 level showing (Table 5) that
there is significant difference between the mean scores of
Cooperative learning with respect to Learning through
Tuition. Hence, hypothesis 4 is rejected. Moreover, students
who do not attend tuition have significantly higher
Cooperative learning than those who attend Tuition. The
calculated ‘t’ value (2.345) s greater than the table ‘t’ value
(1.96) at 0.05 level showing (Table 5) that there is a
significant difference between the mean scores of
Achievement in Chemistry concerning learning through
tuition. Furthermore, students who do not attend tuition have
significantly higher Achievement in Chemistry than those
who attend Tuition.

Educational Implications

The results of this study provided strong support for
the concept of cooperative learning. It must be ensured
that the group is aware of the objectives of the task and
that they understand all relevant concepts. The teacher can
set up the groups or allow the groups to decide their
members themselves. It is important to keep the groups

to gether, even when things are not
going well with the group. The Paper
members of this group must learn to

resolve problems, which is an essential part of collaborative
learning. In tuition centers, individual learning is forced rather
than group work, so avoiding this practice will enhance
achievement in Chemistry.

The teachers should instruct the students in their
mother tongue to ensure their responsibilities and possible
consequences in learning. Teachers can give some
reasonable suggestions for the students to fulfill their
responsibilities. The teacher’s role in collaborative work is
to be a “guide” for the work to be done, rather than “only
decision-maker”’. Teacher must plan carefully the tasks and
project design to help the students reach those final
products. Students must allow each other to voice their
opinions either positive or negative to improve their project
coordination.

Cooperative learning paves the way for improvements
and to save the personal aspect of having made contact
with partners outside their usual circle of acquaintances.
Learners in cooperative learning classrooms liked the subject
areas more than other learners and they also had developed
peer norms in favour of doing well academically. The
emphasis is on understanding the material as evidenced by
the student's ability to explain ideas to their peers. Through
Cooperative learning, students are given chances to work
together and succeed in a variety of instructional settings
throughout their schooling careers.

Conclusion

From this study researchers have concluded that the
Cooperative learning method is a tool that executes
Achievement in Chemistry very effectively. In educational
institutions, the students should be motivated to study through
their mother tongue for better development. Cooperative
learning, makes the students to take almost full responsibility
for working together, building knowledge together, and
changing the difficult situations of learning Chemistry to
achieve greater heights.
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is very important in the era of hard competition. Reasoning 7.
skills are recognized as the key abilities for human beings
to create learn, and exploit knowledge. The research in the
field of home environment and reasoning ability of students
has made to believe that home environment affects the

reasoning ability of students.

References:

1. Aggarval J.C, (1984).Educational research, Arya
Book Depot, New Delhi.

2. Best and James (1998), Research in Education,
Prentice Hall of India Pvt. Ltd., New Delhi.

3. BetulAydin, FilizOztutunur (2001) “Examination of
adolescent’s negative thoughts depressive mood
and family environment”.

4. Buch, M.B. (1996-98) Sixth survey of research in
educational, NCRT, New Delhi

5. Chand Tara (1998), Educational psychology, Annol
Publications, New Delhi.

6. Chauhans.s (1997), Advanced educational
psychology, Vikas Publishing House Pvt. Ltd., New
Delhi.

7. Cherniak, C. (1984), prototypical and deductive
reasoning. Journal of verbal learning and verbal
Behavior, Vol.23, 625-642.

8. Kothari C.R. (2000), Research Methodology,
Wishaw Prakashan, New Delhi.

9. Ehindero, OJ.(1979), Formal Operational

Precocity and achievement in Biology among some
Nigerian High school Students Science Education,
Vol.63.No.2.

Continuation of Page 6 ]

REACHING OUT TO CHILDREN...

4.

Ridge, Tess . (2002). Childhood Poverty and Social
Exclusion: From a Child's Perspective, Bristol: Policy Press.
Stevens, G.D. (2006) ‘Gradients in the Health Status and
Developmental Risks of Young Children: The Combined
Influences of Multiple Social Risk Factors’, Maternal and
Child Health Journal 10(2): 187-99.

Streuli, Natalia, Uma Vennam, and Martin Woodhead (2011)
Increasing Choice or Inequality? Pathways through Early
Education in Andhra Pradesh, India, Studies in Early
Childhood Transitions Working Paper 58, The Hague:

Bernard van Leer Foundation.

Toth, S. and D. Cicchetti (2010) ‘The

S . Research
Historical Origins and

Paper

Developmental Pathways of the
Discipline of Developmental Psychopathology’, Israel
Journal of Psychiatry and Related Sciences 47(2): 95—104

Woodhead, Martin, Patricia Ames, Uma Vennam,
WorknehAbebe, and Natalia Streuli (2009) Equity and
Quality? Challenges for Early Childhood and Primary
Education in Ethiopia, India and Peru, Studies in Early
Childhood Transitions Working Paper 55, The Hague:
Bernard van Leer Foundation

Continuation of Page 10 ]

COOPERATIVE LEARNINGAND...

2.

10.

11.

Bossert, S. T. (1988). Chapter 6: Cooperative Activities in
the Classroom. Review of Research in Education, 15(1),
225-250. https://doi.org/10.3102/0091732X015001225
Cohen, E. G (1994).Restructuring the Classroom: Conditions
for Productive Small Groups. ReviewofEducational
Research, 64, 1-35.  http://dx.doi.org/10.3102/
00346543064001001

Connery, B.A (1988). Group Work and Collaborative Writing,
14 (1), 2—4 publication of the Teaching Resources Center,
University of California, Davis.

Gillies, R., & Ashman, A. (1998). Behavior and interactions
of children in cooperative groups in lower and middle
elementary grades. Journal of Educational Psychology, 90,
746e757.

Johnson, D. W., & Johnson, R. T. (1999). Learning together
and alone: Cooperative, competitive, and individualistic
learning (3rd ed.). Needham Heights, MA: Allyn and Bacon.
Putnam, J., Markovchick, K., Johnson, D. W., & Johnson, R.
T. (1996). Cooperative learning and peer acceptance of
students with learning disabilities. The Journal of Social
Psychology, 136(6), 741-752.

Sibomana, Aimable&Karegeya, Claude &Sentongo,
John.(2021). Effect of Cooperative Learning on Chemistry
Students’ Achievement in Rwandan Day-upper Secondary
Schools.European Journal of Educational Research. 10.
2079-2088. 10.12973/eu-jer.10.4.2079.

Slavin, R. E. (1996). Research on cooperative learning and
achievement: What we know, what we need to know.
Contemporary Educational Psychology 21, 43-69.

Totten, S., Sills, T., Digby, A., & Russ, P, (1991) Cooperative
Learning: A Guide to Research. New York: Garland.

Towns, M. H.; Kreke, K.; Fields, A. (2000) An Action Research
Project: Student Perspectives on Small-Group Learning in
Chemistry. J. Chem. Ed., 77, 111-115.22.

Research and Reflections on Education ISSN 0974 - 648X (P)

Vol.21 No.4  Oct-Dec 2023 |15 |




