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Abstract: Science is essential for human life because it enables humans to cope with modern challenges. 

Effective teaching methods help students enhance their performance in science. This study aimed to examine the 

effect of collaborative teaching on the academic achievement of grade 8 students in science. The study was 

experimental with a pretest-posttest-nonequivalent control group design. Grade 8 students of a government 

elementary school in district Vehari participated in the study. A science achievement test developed by the school 

examination committee measured the students' academic achievements. There were 23 students in the control group 

and 20 – in the experimental group. The intervention for the experimental group was in the form of a collaborative 

teaching method for 12 weeks. The same pretest and post-tests were for the control and experimental groups. The 

results obtained from the tests were analyzed using the independent samples t-test. There was a significant 

difference between the mean scores of both groups. The experimental group got a higher score than the control 

group. We concluded that the collaborative method enhanced elementary school students’ achievement in science.  

Keywords: science, achievement, elementary school students. 

协作学习对小学生科学学业成绩的影响 

摘要：科學對人類生活至關重要，因為它使人類能夠應對現代挑戰。有效的教學方法有

助於學生提昇科學表現。本研究旨在探討協作教學對八年級科學學生學業成績的影響。研究

採用前測後測非等效對照組設計進行實驗。維哈里區一所公立小學的八年級學生參加了這項

研究。學校考試委員會制定的科學成績測驗衡量學生的學業成績。對照組有23名學生，實驗

組20名學生。實驗組的介入採協作教學方式，為期12週。對照組和實驗組進行相同的前測和

後測。使用獨立樣本t檢定對測試獲得的結果進行分析。兩組的平均分數之間有顯著差異。實

mailto:saeedullah@ue.edu.pk


Ullah et al. Effect of Collaborative Learning on Elementary School Students’ Academic Achievement in Science, Vol. 50 No. 10 October 

2023 

238 

驗組的得分高於控制組。，協作方法提高了小學生的科學成績。  

关键词：科學、成就、小學生。 

 
 

1. Introduction 
Collaborative learning focuses on distributing 

students in small groups for shared one. It helps 

students of heterogeneous groups with diverse learning 

needs [7, 12, 25, 38, 45]. Students of different social, 

economic, and cultural backgrounds have different 

learning needs. If these students have opportunities to 

share ideas through collaboration, learning becomes 

interesting [11, 13, 18, 19, 41]. Interest in learning 

leads to better academic achievement. In collaborative 

learning, students understand and share their ideas with 

peers. The sharing of ideas enables them to understand 

the academic content and achieve higher academic 

achievement [3, 4, 8, and 43].  

Traditional teaching methods are teacher-centered, 

and students remain passive in these methods. The 

lecture method is general in science subjects. The 

literature reveals that the lecture method is not suitable 

for students’ better performance [1, 6]. Students 

belonging to different cultural backgrounds and having 

diverse cultural needs cannot learn through such 

teaching methods. Such students require sharing ideas 

and active participation to learn effectively [2, 5, 17, 

37]. Therefore, effective teaching methods, strategies, 

and approaches should be used for teaching science 

subjects.  

Pakistan is a diverse culture country. Students 

belong to different cultural backgrounds. They have 

diverse learning needs. Therefore, effective teaching 

methods, strategies, and approaches should apply to 

Pakistani students [30, 40, 44]. Unfortunately, most 

Pakistani classrooms do not use effective teaching 

methods [16, 28]. The literature reveals that the teacher 

remains an authority in the classroom, and students 

remain passive. Students cannot freely share their ideas 

with their peers and teachers. Collaborative learning 

enables students to comprehend scientific ideas in a 

better way [9, 20, 24, 27, 21, 36, 35, 42]. This situation 

induced the researcher to conduct this study.  

 

2. Literature Review 
The education system of Pakistan originates from 

British India. After the 18th amendment in the 

constitution of Pakistan, changes took place in the 

education system since 2010. Traditionally, primary 

elementary and secondary levels exist in the school 

education system. Moreover, ‘Kachi’ and ‘Pakki,’ were 

the two stages for the students before entering primary 

school education [14]. 

According to this school education system, early 

childhood education has become a system part. The age 

group for early childhood education is 3-5. The age 

group for primary education is 6-10, for middle classes 

11–13, and for high classes (9-10) the age group is 14–

15 [14]. The researcher selected middle-level of 

education and class 8 for the study. The age group of 

the study participants is, therefore, 11–13 years.  

Middle-level education is a bridge to secondary 

education in Pakistan. At the secondary school level in 

Pakistan, knowledge of science subjects includes three 

main branches: Biology, Chemistry, and Physics [14]. 

Therefore, middle-level students should find a better 

way to cope with the challenges of new subjects at the 

secondary school level. Unfortunately, there is no 

recommended methodology for teaching science 

subjects at the school level in Pakistan.  

The literature reveals that most teachers apply 

teaching-centered approaches and methods to deliver 

the content of science subjects [15]. The researcher, 

therefore, decided to conduct the study at the middle 

school level. The curriculum of middle-level education 

includes English, Urdu, science, mathematics, social 

sciences, and Islamiat (for Muslims). Non-Muslim 

students study Akhlaqiat (Moral education) instead of 

Islamic studies. The content of the science of 8th class 

includes ecology, the human nervous system, variation, 

heredity and cell division, biotechnology, the periodic 

table, chemical reactions, acids, bases and salts, force 

and pressure, reflection and refraction of light, 

electricity and magnetism, technology in everyday life, 

and our universe [33]. The researcher taught the first 

four units to the students in 12 weeks. The school 

administration has decided to complete the book in 

three phases, with four units in each phase. At the end 

of each phase, an examination takes place across the 

province. Therefore, the researcher lasted the 

intervention for 12 weeks and taught four units.  

As discussed earlier, no innovative teaching method 

recommended by the government exists for teaching 

science. The teachers at the primary and elementary 

schools use the textbook reading method. Lacking 

scientific laboratories and apparatuses, teachers do not 

involve their students in practical activities. 

Collaboration among students with their peers and 

teachers is almost absent. The cooperative method 

helps students understand scientific concepts in a better 

way [10, 23].  

Different types of collaborative methods exist in 

schools in different contexts worldwide. The 

collaborative learning process can occur either peer to 

peer or within a small group. It can also occur in 

relatively large groups [32, 39]. A special form of 
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cooperative learning is reciprocal learning or reciprocal 

teaching. Peer learning or peer instruction involves 

learners working together in pairs or small groups of 3 

to 4 members. The group members or peers in peer 

learning actively involve them in discussions to find 

solutions to problems. Peer learning relies on the 

concept that two or more brains work better than one. 

Learners learn from each other by clarifying 

misconceptions and addressing misunderstandings [22, 

34, 47]. Understanding the importance of small-group 

collaborative learning, the researcher adopted it in this 

study. 

 

3. Theoretical Framework 
Social constructivism supports this study. Russian 

educationist Lev Vygotsky posits that the community 

of students is the main source of knowledge [46]. His 

theory of social constructivism emphasizes social 

interaction for developing new knowledge. According 

to the theory, individual development is not possible 

without a social context. The conversation with a more 

knowledgeable person develops ideas and concepts. 

The conversation between students with less 

knowledge and those with more knowledge is said to 

be collaborative dialog.  This study was conducted in 

the context of social constructivism.  

Several studies have been conducted worldwide to 

assess the effectiveness of collaborative learning for 

students’ academic achievement and overall 

performance.  [2] conducted a comparative study to 

determine the effectiveness of collaborative learning 

and lecture methods. He found that the students taught 

through the collaborative learning method got a higher 

score than the students taught through the lecture 

method. [13] found a positive significant effect of 

collaborative learning on students’ academic 

achievement in science. [38] also found that 

collaborative learning increases students’ academic 

achievement levels.  

[4] in 2015 found a positive effect of collaborative 

learning on students’ academic achievement in science 

at the elementary school level. [43] also found the 

collaborative learning method effective for students’ 

academic achievement in science. [28] conducted a 

study to determine the effect of cooperative learning on 

the academic achievement of elementary school 

students in science. They found a positive effect of 

cooperative learning on students’ academic 

achievement. [17] conducted a study to determine the 

effect of cooperative learning on students’ academic 

achievement and found that cooperative learning 

facilitates students to enhance their academic 

achievement in science.  

[26] conducted a study to determine the effect of 

collaborative learning on students’ achievement. He 

found that collaborative learning enhanced students’ 

academic achievement in science. The authors of [31] 

conducted a study to determine the effect of 

cooperative learning on the academic achievement of 

elementary school students in science. They conducted 

their study in Pakistan to assess the enhancement of the 

academic achievement of elementary school students in 

science through collaborative learning. They found that 

collaborative learning enhanced students’ academic 

achievement in science. [19] also conducted a study to 

assess the effect of cooperative learning on students’ 

academic achievement and found that cooperative 

learning enhanced students’ academic achievement. It 

can be analyzed from the above discussion that 

collaborative learning enhanced students’ academic 

achievement in science. 

 

3.1. Objective of the Study and Hypothesis 

The objective of this study was to investigate the 

effect of collaborative learning on academic 

achievement. 

There was no significant difference in the mean 

scores of the control and experimental groups.  

 

4. Methodology 
This study was experimental. A quasi- experimental 

design with a pretest posttest nonequivalent control 

group was selected. A quantitative approach was used 

to collect data on students’ academic achievement. A 

research instrument developed by the school 

examination committee was adapted to measure 

students’ academic achievement.  

A pretest was conducted for the control and 

experimental groups. The nature and content of the test 

items were the same for both groups. After the pretest, 

the intervention was started for the experimental group. 

The experimental group received an intervention in the 

form of collaborative learning. The participants in the 

experimental group were divided into small groups. 

They share their ideas with their peers and teachers. 

The control group participants did not receive 

intervention in the form of collaborative learning. They 

were taught through the traditional lecture method. The 

intervention lasted for 12 weeks.   After completing the 

intervention, a posttest was conducted for both groups. 

Posttest was the same for both the groups.  

 

5. Results 
Before analyzing the data, the normality and 

homogeneity of variance of the data were checked. The 

assumptions of normality and homogeneity of variance 

for the data of the pretest were fulfilled. A summary of 

the normality and homogeneity of variance of the data 

is in Table 1. 

 
Table 1 The Shapiro–Wilk test of normality for the pre-test 

Group Statistic df P 

Control .92 23 .06 

Experimental .91 20 .07 

 

Table 1 shows that the data of the pretest are normal 
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as P>.05.  Levene’s test was applied to check the 

equality of variances.  

 
Table 2 Levene’s test for equality of variances of the pre-test 

Assumption of variance F P 

Equal variances assumed 2.49 .12 

Equal variances not assumed   

 

Table 2 shows that P>.05, therefore equality of 

variances has been proved.  Both the assumptions of 

the t-test were fulfilled. Therefore, t-test was applied. 

The control and experimental groups were independent 

from each other. Therefore, an independent-samples t-

test was applied for the mean score comparison. The 

summary is below.  

 
Table 3 Independent-samples t-test on pre-test of the control and 

experimental groups 

Group N M S.D Df t P(2-tailed) 

Control 23 23.83 3.13 41 .30 .77 

Experimental 20 23.47 4.51 

 

Table 3 illustrates that the difference in the mean 

cores of the control group and the experimental group 

is not significant as P>.05. Therefore, it was found that 

initially both the groups were at the same level.  

The normality and homogeneity of variance for the 

post-test data were also found. It was found that the 

assumptions of normality and homogeneity of variance 

were not fulfilled. This indicated that the data were 

nonparametric. A summary of the normality test and 

homogeneity of variance has been given in the tables. 

 
Table 4 The Shapiro–Wilk normality test for post-test 

Group Statistic df P 

Control .89 23 .01 

Experimental .84 20 .00 

 

Table 4 shows a summary of the Shapiro–Wilk 

normality test. The results indicate that the data are not 

normal. It revealed that the assumptions of the t-test 

have not been fulfilled. Therefore, a non-parametric 

test is applied if the data are not normal. Independent 

samples–Mann–Whitney U test compared the medians 

of the control and experimental groups. Table 5 

contains a summary of the results.  

 
Table 5 Independent-samples Mann–Whitney U-test on post-test 

 Values 

Mann–Whitney  437.500 

Wilcocson W 647.500 

Test statistic 437.500 

Standard error 40.814 

Standardized test statistic 5.084 

Asymptotic significance (2-tailed) .000 

 

An independent-samples Mann–Whitney U test was 

applied to compare the medians of both the groups 

(N=43) in the pretest. The results revealed that the 

Mann–Hitney statistic was 437.500 and the Wilcoxon–

W statistic was 647.500. The test statistic was 437.500, 

and the standard error was 40.814. The standardized 

test statistic was 5.084, indicating a large effect size. 

The asymptotic significance (2-tailed) was 0.000, 

indicating a statistically significant difference between 

the two groups.  

 

6. Discussion  
The findings of this study revealed a positive effect 

of collaborative learning on students’ academic 

achievement in science. The study confirms the 

findings of a study [28] to find the effect of cooperative 

learning on the academic achievement of elementary 

school students in science. They found a positive effect 

of cooperative learning on students’ academic 

achievement. This study also confirms the findings of 

[28]. This study also confirms the findings of study 

conducted in Pakistan [31] that assessed the 

enhancement of the academic achievement of 

elementary school students in science through 

collaborative learning and found that collaborative 

learning enhanced students’ academic achievement in 

science.   

The present study also confirms the findings of 

some other studies conducted in Pakistan, i.e., the 

studies conducted by [38, 2, and 17]. This study also 

confirms the findings of studies conducted in other 

countries. This study confirms the findings of [4] that 

found a positive effect of collaborative learning on 

students’ academic achievement in science at the 

elementary school level. This study also confirms the 

findings of [13, 43, 26, and 19]. 

 

7. Conclusion and Recommendations 
The study findings indicate no significant difference 

between the mean score of the control and 

experimental groups in the pretest, meaning that 

initially, these groups had the same academic score. 

The study findings also show a significant difference 

between the mean scores of the control and 

experimental groups in the posttest, revealing that the 

experimental group achieved a score significantly 

better than the control group. Based on the study 

findings, the null hypothesis has been rejected. 

Therefore, we can conclude that collaborative learning 

significantly and positively affects students’ academic 

achievement in science.  

This study has proved the theory of social 

constructivism in the Pakistani context. This 

experimental study is innovative in Pakistan, as the 

study has a rural context. Most of the studies took place 

in girls’ schools located in urban areas. This study has 

contributed new findings related to the rural context of 

Pakistan. Future research may take place in other rural 

areas of Pakistan.  

This study has demonstrated the enhancement of 

elementary school student’s academic achievement in 

science through collaborative learning. Different 
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studies worldwide reported a positive effect of 

collaborative learning on students’ academic 

achievement. Therefore, it should apply in Pakistani 

classrooms at the elementary school level.  

The curriculum developers should include the 

content and activities helpful for the students and 

recommend collaborative learning for science teachers. 

Teacher training institutes may involve collaborative 

learning in their scheme of studies to provide 

opportunities for prospective teachers to use it. 

Education authorities may train in-service science 

teachers to use collaborative learning in classrooms.  
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