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Cooperative learning is widely recognised as a pedagogical practice
that promotes socialisation and learning among students from pre-
school through to tertiary level and across different subject domains.
It involves students working together to achieve common goals or
complete group tasks — goals and tasks that they would be unable to
completed by themselves. Therefore, this study quantitatively
examined the efficiency and relationship between cooperative
learning methods on students' achievement in Hydraulics &
Mechanics of the Material Laboratory subject and the
Transportation & Environmental Engineering Laboratory subject.
The data for this study was obtained through a structured
questionnaire which involved sixty technical students of Universiti
Tun Hussein Onn Malaysia. Based on the descriptive analysis
presented, attempts to show that the success of cooperative learning
as a pedagogical practice that promotes both socialisation and
learning, was overwhelmingly supported.
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Introduction

Education plays a pivotal role in maximising individuals' potentials and is a prerequisite
for the meaningful and sustained national economy (Dawkins, Hurley & Noonan, 2019;
Sabau, 2020). Even though the educationalists had made efforts in improving teaching-
learning processes, instructional designers are still searching and experimenting to get
the best methods for the optimal academic performance of the students (Mukhopadhyay,
2020). According to Dyson and Casey (2016), in the traditional approach of teaching,
most of the class time is spent by teachers talking and students watching and listening,
and cooperative learning appears to be discouraged. Similarly, Johnson et al., (2014)
elucidated that, in individual learning, how the students perceive and interact with one
another, is aneglected aspect of instruction.
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Correspondingly, the knowledge of biology in achieving success in the learning process
in accordance with the curriculum, the performance of teachers and students is
required to manage their creativity by linking real situations to the classroom. Still,
often students get bored with the same learning model every day. In learning activities
teachers play a full role inteaching and learning process because without teachers the
students will not succeed (Listiadi & Ak, 2019). The role of teachers in the learning
process of teachers as a facilitators, teachers as managers, and teachers as evaluators
in learning (Ariffin, Bush, & Nordin, 2018). This effective role encourages teachers to
consider what methods are used in delivering the subject matter. Various learning
methods ranging from lectures, demonstrations, and cooperative learning teachers can
use in delivering the material, but in this study chose cooperative learning because
cooperative learning involves students more in the learning process (Gillies, 2014).

In Malaysia, numerous studies done by researchers have encouraged the use of
cooperative learning in order to increase student achievement and social skills’
development (Mahbib et al., 2017: Kuo & Huang, 2015; Ning, 2013; Ning 2011). Thus,
research done by Hassan et al.,, (2020), Awang et al., (2017) and Ngasiman (2014)
stated that students' academic achievement through technical subjects showing poor
results and the contributing factors to this decline involved learning approach. This
situation indirectly makes learning objectives difficult to achieve while not meeting the
demands of the actual learning process (Schneider, M., & Preckel, 2017). Besides, some
students and teachers experience less effective and practical learning methods which
contributed to the decrease in students' performance and academic achievement (Kim et
al, 2018; Suryawati & Osman, 2017). Therefore, this study should be conducted as an
attempt to study (i) to identify the items influence of cooperative learning on students'
achievement and, (ii) the relationship between the cooperative learning methods towards
students' achievement.

Literature Review
The Elements of Cooperative Learning

Previous studies indicate several elements are needed for successful implementation
of cooperative learning, most of which are inter-related (Johnson & Johnson, 2011).
For that reason, the researcher has isolated three essential components needed for
cooperative learning: (a) Positive social interdependence, (b) Accountability, and (c)
Participation (Johnson & Johnson, 2018). Positive social interdependence is based on
the notion thatthe success of each group member is essential for the group as a whole
(Channon et al., 2017). In an effort to build positive interdependence within a group,
the teacher should assign grades based on the groups' assessment or product as a whole.
This should not be confused with combining individual grades of each group member
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to assign a grade to the group. The use of a reward system can also contribute to
positive interdependence. This reward could be a good grade (Jaquett et al., 2020). For
self-regulating students, the reward of a good grade would be more than enough to
foster appropriate levels of positive interdependence (Kim, 2017).

When left to their own devices in a group setting, students would not garner the
academic achievement expected from cooperative learning. Both group and individual
accountability will affect the learning outcomes of the group (Astuti & Barratt, 2018).

One way for a teacher to increase accountability is to develop group-oriented
contingencies, in which the groups' access to a reward is directly related to meeting a
specific academic performance criterion. As each student will be motivated differently
by different rewards, more than one type of reward should be available, and, in some
respects, rewards could be combined to encourage students and increase levels of
accountability (Day et al., 2018; Ahmad & Ibrahim, 2015). Participation in the
cooperative learning process can be linked to high levels of accountability. Therefore,
an equal level of participation amongst students is another key element to cooperative
learning (Fernandez-Rio et al., 2017). In order to facilitate the participation of all group
members, teachers must explicitly explain that each group member is required to be an
active participant in their learning, and students will be assessed by the quality of input
they provide to the group as a whole (Strom & Strom, 1998).

Method

This study was conducted using the quantitative approach of survey design. The data
was collected through distributing the questionnaire to sixty technical students of
Faculty of Civil and Environmental Engineering, Universiti Tun Hussein Onn Malaysia.
All the participants enrolled in the Hydraulics & Mechanics of Material Laboratory
subject and Transportation & Environmental Engineering Laboratory subject. Then, the
data were analysed using the Statistical Packages for Social Science (SPSS) software
to obtain mean score and standard deviation. The pearson -correlation test was
conducted to identify the relationship between cooperative learning method and
students' academic achievement. In contrast, the multiple regression test was conducted
to determine the influence of cooperative learning method on the academic
achievement.
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The data of this study were analysed and the findings were shown in the form of
standard deviation and mean. The data obtained from this study were analysed
descriptively using mean of SPSS 22.0. The mean score obtained was translate using a

table from Moidunny source for reference.

Table 1: Score Mean Table (Moidunny (2009)

Mean Score Interpretation
1.00 - 1.89 Very Low
1.90 -2.69 Low
2.70 - 3.49 Moderate
3.50 - 4.29 High
4.30 -5.00 Very High

The results of descriptive analysis which was conducted to identify the factors
cooperative learning on students' achievement between genders were given

influenc

in Table 2.

Table 2: Mean Score, Standard Deviation and Interpretation of Items Influence of
Cooperative Learning on Students' Achievement

No. Item Mean | S.D | Interpretation
Score

1 My team members and I help each other 4.75 571 Very High

2 | My teammates and I instilled a sense of 4.48 676 Very High
teamwork in our work.

3 | The members of the team and I perform the 4.43 .647 Very High
tasks within a set time.

4 | My team members and I use the materials 4.60 | .588 Very High
provided optimally.

5 | My team members and I share the work 4.73 S16 Very High
fairly.

6 | My team members and I perform our tasks 4.52 | .725 Very High
systematically.

7 | The members of the group and I had a 440 | .588 Very High
harmonious discussion.

8 | The team members and I analyse the 475 | 474 | Very High
problem to solve the problem.

9 | My teammates and I work together to get 438 |.490 | Very High
things done.

10 | My team members and I encourage each 4.60 |.494 | Very High
other.
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11 | The rest of the group and I are free to 443 | .647 Very High
comment,

12 | The members of the group and I can follow 447 |.596 | Very High
the instructions given in obedience.

13 | My team members and I perform work / 4.68 651 Very High
tasks in a positive and conducive
environment.
Total 4.56

Table 2 shows a mean score for items influencing cooperative learning on students'
achievement. The highest mean score reading with the result of 4.75 is on the
statement No 1; "My team members and I help each other". The lowest mean score
with 4.38 mean scores is for the statement No 9; "My teammates and I work together
to get things done". Although in statement No 9 score is lower, but still this item
contributes a very high effect of cooperative learning on students' achievement. Overall,
most of the items’ mean scores were at a very high level.

Results Related To the Second Question of Study
The second objective of this study was to identify the relationship between group
learning and student achievement. The results of the correlation analysis are shown in

Table 3.

Table 3: Correlations between Cooperative and Students' Achievement

Cooperative Students'
Learning | Achievement

Cooperative Pearson Cprrelation 1 .860"
Learning Sig. (2-tailed) .001

N 60 60

Pearson Correlation .860" 1
Students' ; -
Achievement Sig. (2-tailed) .001

N 60 60
*p<0.05

The result showed that the relationship between cooperative learning method and
students' achievement was high (r: 0.860), which also showed positive correlations
between the two related variables as shown in Table 3 above.

While there was a difference in the relationship between cooperative learning and

achievement in boys and girls, where higher correlations were seen among female
students (r: 0.881) than male students (r: 0.826). The findings are as shown in Table 4.
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Table 4: Correlation between Cooperative Learning and Students' Achievement among
Male and Female Technical Students

Genre Correlation (r)
Male 0.826
Female 0.881

To sum up, there was a significant correlation between the cooperative learning
method toward students' achievement. In addition, the relationships among female
students are more reliable than male students toward cooperative learning method.

Discussion and Conclusion

The findings of this study suggest that cooperative learning has positive effects on
students’ academic achievement. Based on the technical student's response, it is known
that students are happy to follow the lesson with the cooperative leraning method
across the Hydraulics & Mechanics of Material Laboratory subject and

Transportation & Environmental Engineering Laboratory subject. The findings of this
study are in line with previous studies where through the ethics of learning from an
Islamic perspective, cooperative learning will result in blessings and even better effects
of learning individually (Panhwar, 2016). This is because through group discussion,
students will be able to share a comprehensive knowledge and understanding of the
subject being studied or the project they are working on, as well as train the members
of the group involved using maximum speaking, listening, thinking and interpersonal
communication skills (Gillies , 2019; Sun etal., 2017).

The results’ analysis shows that there is a strong and significant relationship between
cooperative learning towards the achievement of technical students where there is a
relatively high degree of correlation and values. The findings of this study are similar
to other studies done on cooperative learning. According to Altun (2017), when
cooperative learning is carried out responsibly, it can increase students’ academic
achievement. Additionally, the research of Abramczyk and Jurkowski (2020) indicated a
positive correlation between the use of cooperative learning and student achievement.
These results suggest that student achievement can be increased with the implementation
of cooperative learning methods. The results are consistent with the research of Loes
et al., (2017), which indicates when students work together in a cooperative fashion,
they experience higher rates of learning gains.

Besides, the results also shows that the correlation values between the cooperative
learning method and male technical students’ achievement were less than that of
female technical students. This finding is supported by previous studies, where Olabiyi
and Awofala (2019) found that female students achieved better academic performance
than male students. Male and female students with disproportionate achievement have
long been an issue (Schnell, C., & Loerwald, 2019; Van Es & Weaver, 2018; Sosa,
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2017). Academic achievement for female students was found to be more encouraging
than male students (Udu, 2018).

Against the backdrop, the findings from this study suggest that there is a positive
relationship between the use of cooperative learning towards student achievement. As
a result, in enriching the cooperative learning method, as teachers, they must be
creative and flexible with their lesson planning and instruction. Teachers must be
willing to think critically about the needs of their students and develop lessons that
are creative, fun, and exciting, so the students are being challenged to use higher-order
thinking skills and inference, not just the memorisation of key points. The
implementation of cooperative learning can be expanded not only to other technical
subjects but also to other disciplines such as social studies and others.

Acknowledgement: The authors would like to thank the Ministry of Education Malaysia

MOE) for funding this research. The support given by MOE under UTHM Contract Grant
U940 for providing the facilities to perform this research is highly appreciated.

466



International Journal of Innovation, Creativity and Change. www.ijicc.net
Volume 15, Issue 2, 2021

REFERENCES

Abramczyk, A., & Jurkowski, S. (2020). Cooperative learning as an evidence-based
teaching strategy: what teachers know, believe, and how they use it. Journal of
Education for Teaching, 1-13.

Ahmad, H., & Ibrahim, B. (2015). Exploration of Leadership in Technical, Vocational,
Education and Training, Lesson to be Learned. Advanced Science Letters, 21(6),
2169-2171

Altun, S. (2017). The effect of cooperative learning on students’ achievement and
views on the science and technology course. International Electronic Journal of
Elementary Education, 7(3), 451-468.

Ariffin, T. F. T., Bush, T., & Nordin, H. (2018). Framing the roles and responsibilities
of excellent teachers: Evidence from Malaysia. Teaching and Teacher Education,
73, 14-23.

Astuti, P., & Barratt, L. (2018). Individual accountability in cooperative learning in
EFL classrooms: More opportunities for peer interaction. The Journal, 1(1), 22.

Awang, H., Samad, N. A., Mohd Faiz, N. Z., Roddin, R., & Kankia, J. D. (2017).
Relationship between the learning styles preferences and academic achievement.
International Research and Innovation Summit, 226, 1-5.

Channon, S. B., Davis, R. C., Goode, N. T., & May, S. A. (2017). What makes a
'good group'? Exploring the characteristics and performance of undergraduate
student groups. Advances in Health Sciences Education, 22(1), 17-41.

Dawkins, P., Hurley, P., & Noonan, P. (2019). Rethinking and revitalising tertiary
education in Australia.

Day, I. N., van Blankenstein, F. M., Westenberg, M., & Admiraal, W. (2018). A
review of the characteristics of intermediate assessment and their relationship
with student grades. Assessment & Evaluation in Higher Education, 43(6), 908-
929.

Dyson, B., & Casey, A. (2016). Cooperative learning in physical education and
physical activity: A practical introduction. Routledge.

Fernandez-Rio, J., Sanz, N., Fernandez-Cando, J., & Santos, L. (2017). Impact of a
sustained cooperative learning intervention on student motivation. Physical
Education and Sport Pedagogy, 22(1), 89-105.

Gillies, R. M. (2019). Promoting academically productive student dialogue during
collaborative learning. International Journal of Educational Research, 97, 200-
2009.

Hassan, H., Mohamad, R., Ali, R. H. R. M., Talib, Y. Y. A., & Hsbollah, H. M.
(2020). Factors Affecting Students' Academic Performance in Higher Education:
Evidence from Accountancy Degree Programme. International Business Education
Journal, 13(1), 1-16.

Ivanitskaya, L., Clark, D., Montgomery, G., & Primeau, R. (2002). Interdisciplinary
learning: Process and outcomes. Innovative Higher Education, 27/2, 95-111.

467



Ml International Journal of Innovation, Creativity and Change. www.ijicc.net
Volume 15, Issue 2, 2021

Jaquett, C. M., Skinner, C. H., Moore, T., Ryan, K., McCurdy, M., & Cihak, D.
(2020). Interdependent Group Rewards: Rewarding On-Task Behavior Versus
Academic Performance in an Eighth-Grade Classroom Serving Students With
Emotional and Behavioral Disorders. Behavioral Disorders, 0198742920934006.

Johnson, D. W., Johnson, R. T. & Smith, K. (2007). The state of cooperative
learning in post-secondary and professional settings. Educational Psychology
Review, vol. 19, pp. 15-29,

Johnson, D. W., & Johnson, R. T. (2018). Cooperative learning: The foundation for
active learning. In Active Learning-Beyond the Future. IntechOpen.

Johnson, D., Johnson, R., Roseth, C., & Shin, T. (2014). The relationship between
motivation and achievement in interdependent situations. Journal of Applied
Social Psychology. http://dx.doi.org/10.1111/jasp.12280

Johnson, D. W., & Johnson, R. T. (2011). Cooperative learning. The encyclopedia of
peace psychology.

Kim, D. (2017). Theoretical Structuring of Cooperative Learning in Interpreter
Training. =% ¢70/#- 8}, (36), 161-185.

Kim, L. E., Dar-Nimrod, I., & MacCann, C. (2018). Teacher personality and teacher
effectiveness in secondary school: Personality predicts teacher support and
student self-efficacy but not academic achievement. Journal of Educational
Psychology, 110(3), 309.

Kuo, Y. C, Chu, H. C.,, & Huang, C. H. (2015). A learning style-based grouping
collaborative learning approach to improve EFL students' performance in English
courses. Educational Technology and Society, 18(2), 284-298.

Listiadi, A., & Ak, M. (2019). Enhancing quality of learning through cooperative
model in east java. The Online Journal of New Horizons in Education-Ocrober,
9(4).

Loes, C. N., An, B. P., Saichaie, K., & Pascarella, E. T. (2017). Does collaborative
learning influence persistence to the second year of college?. The Journal of
Higher Education, 88(1), 62-84.

Mahbib, U. K., Esa, A., Mohamad, N. H. & Mohd Salleh, B. (2017). Cooperative
Learning (CL) as 2Ist Century's Teaching Method in Improving English
Proficiency among Primary School Student: Teachers' Perception. Pertanika
Journal of Social Sciences & Humanities, 25 (S): 39 - 54 (2017).

Moidunny, K. (2009). The Effectiveness of the National Professional Qualifications for
Educational Leaders (NPQEL). Unpublished doctoral Dissertation, Bangi: The
National University of Malaysia.

Mukhopadhyay, M. (2020). Total quality management in education. SAGE Publications
Pvt. Limited.

Ning, H. (2011). Adapting cooperative learning in tertiary ELT. ELT Journal, 65(1),
60-70. http://dx.doi.org/10.1093%2Felt%2Fccq021

468



International Journal of Innovation, Creativity and Change. www.ijicc.net
Volume 15, Issue 2, 2021

Ning, H. (2013). The impact of cooperative learning on English as a foreign language
tertiary learners' social skills. Social Behavior and Personality: An International
Journal, 41(4), 557-567.

Olabiyi, O. S., & Awofala, A. O. (2019). Effect of Co-Operative Learning Strategy
on Senior Secondary School Students' Achievement in Woodwork Technology.
Acta Didactica Napocensia, 12(2), 171-182.

Panhwar, A. H. (2016). Using cooperative learning to enhance student engagement
with language support classes in Pakistani higher education (Doctoral
dissertation, Anglia Ruskin University).

Sabau, G. (2020). The Political Economy of Sustainability.

Schneider, M., & Preckel, F. (2017). Variables associated with achievement in higher
education: A systematic review of meta-analyses. Psychological bulletin, 143(6),
565.

Schnell, C., & Loerwald, D. (2019). Interest as an influencing factor on student
achievement in Economics: Evidence from a Study in Secondary Schools in
Germany. International Review of Economics Education, 30, 100130.

Sosa, G. (2017). Using Disproportionate Impact Methods to Identify Equity Gaps.

Sun, J., Anderson, R. C., Perry, M., & Lin, T. J. (2017). Emergent leadership in
children's cooperative problem solving groups. Cognition and Instruction, 35(3),
212-235.

Suryawati, E., & Osman, K. (2017). Contextual learning: Innovative approach towards
the development of students' scientific attitude and natural science performance.
Eurasia Journal of Mathematics, Science and Technology Education, 14(1), 61-
76.

Udu, D. A. (2018). Comparative Effects of Individualised and Cooperative Learning
Instructional ~ Strategies on Senior Secondary School Students’ Academic
Achievement in Organic Chemistry. The Electronic Journal for Research in
Science & Mathematics Education, 22(2).

Van Es, C., & Weaver, M. M. (2018). Race, sex, and their influences on introductory
statistics education. Journal of Statistics Education, 26(1), 48-54.

469



	Introduction

