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ABSTRACT 
 

The pre-test, post-test small group control experiment with an 

element of descriptive survey study was used to examine the 

effects of group learning on college students’ understanding 

of chemical concepts in science. The study was conducted at 

Bagabaga College of Education, Tamale. A total of 102 first-

year students were used for the study. Test and survey 

questionnaire were the main instruments used for the study. 

Data obtained were analysed using a t-test to determine if 

there were statistically significant differences between the 

experimental and control groups in terms of performance and 

retention at the 0.05 confidence level. The t-test analysis of 

the results showed that there was no significant difference 

between the control and experimental groups in terms of 

performance in the pre-test but, there was a significant 

difference between the two groups in the post-test in favour of 

the experimental group after the treatment. 

 

Keywords— Group learning, Cooperative learning, 

Collaborative learning, Chemical concepts achievement pre-

test, Chemical concepts achievement posttest. 

1. INTRODUCTION 
Group learning, as an instructional approach, has been given 

different names by various researchers, all depending on the 

style and approach to it. While some call it “collaborative 

learning’ in a broader sense to mean all formal and informal 

activities which involve peer student interaction, others call it  

“cooperative learning”,  referring to a form of student group 

interaction that fosters positive interdependence, individual 

accountability, interpersonal and small group skills, and group 

processing of  activities through verification of information 

accuracy [1].  
 

According to [2], cooperative learning is group learning activity 

organized in such a way that learning is based on the socially 

structured change of information between learners in groups in 

which each learner is held accountable for her or his own 

learning and is motivated to increase the learning of others. [3] 

Saw small group cooperative learning as a classroom 

environment where students interact with one another in small 

groups while working together on an academic task to attain a 

common goal. In cooperative groups, goals can be achieved by 

all or most group members, whilst in competitive groups, goals 

can be achieved by some but not all [4]. Comparing the two 

groups, Deutsch observed greater coordination of effort, 

obligation to participate, attentiveness to group members, 

diversity of contribution, sub-division of labour, understanding 

of communication, the pressure to achieve, productivity per 

unit time, orientation and orderliness in the cooperative group. 

 

David Johnson and Robert Johnson explained that, in 

competition, there is “a win-lose struggle” to see who is best 

and reach their goals only if those against whom they are 

competing do not, whilst in-group cooperation, members help 

each other master assigned material, and students reach their 

goals only if the others in their group also reach theirs, and with 

individualistic learning, students learn independently, and the 

achievement of goals is unrelated to the success or failure of 

others [5]. Cooperative learning as “small groups of learners 

working together as a team to solve a problem, complete a task 

or accomplish a common goal” [6]. In cooperative situations, 

individuals seek outcomes that are beneficial to all other group 

members (ibid). 

 

2. STATEMENT OF THE PROBLEM 
Bagabaga College of Education trains science, mathematics, 

English and social studies teachers, as well as specialized 

technical and French teachers for the Primary and Junior High 

School levels. By the academic structure, all students study 

science, except those studying French. The technical students 

are selected based on the strength of their mathematics and 

science grades from the senior high school while the social 

studies classes are selected including those with simple passes 

in mathematics and science. As a result, students in the social 

studies classes are generally weak in science, especially, in 

chemistry-related areas. For a period of six years, the 

continuous assessment marks of the students have consistently 
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not been encouraging and this has reflected in their end of 

semester examination results. Students generally complain that 

science, especially chemistry, is difficult to learn and this has 

been an institutional concern which the college authorities have 

bemoaned over the years.     

 

Chemistry is a highly conceptual discipline which requires an 

ability to deal with symbolic representations at all levels. 

However, its core concepts are essential for the understanding 

of almost every aspect of science [7]. Thus, the aim and 

professional obligation of a chemistry teacher are to make the 

subject accessible in such a way that maximum meaningful 

learning can take place. Therefore, the burning question that 

seeks empirical investigation to find out whether there is any 

difference between the pre-test and post-test mean scores of 

students taught in the group learning method. 

 

This study, therefore, sought to examine the effectiveness of 

group learning on students’ academic performance in colleges 

of education. The specific objectives of the study were to 1) 

determine the effectiveness of group learning on first-year 

colleges of education students’ understanding of some selected 

chemical concepts in science, and 2) examine the attitudes of 

students toward learning of chemistry before and after using 

group learning. 

 

3. LITERATURE REVIEW 
There is a growing interest in group learning techniques in 

college courses, particularly in science and engineering [8]. [9] 

Reported that group learning had a positive impact on student 

retention and student performance in general chemistry. 

Cooperative Learning (CL) in chemistry is feasible and 

desirable because it increases the time students spend studying 

and encourages students to help each other to learn [8].  

 

According to [10], group learning helps students build a feeling 

of community in the classroom and fosters a warmer classroom 

climate, which promotes learning and achievement. 

Cooperative learning activities encourage students to engage in 

the type of discourse about concepts and problem solving that 

moves them away from rote learning strategies and toward 

more meaningful learning strategies. Students strive to 

understand different ways of explaining concepts and different 

perspectives on solving problems. 

 

There are many factors supporting the use of group learning in 

higher education [11, 12]. Cooperative learning also provides a 

sound basis for developing mutual respect, interpersonal 

communication, conflict resolution, and group decision-making 

skills required for success in students’ future careers and lives 

[13, 11). Many techniques for cooperative learning have been 

utilized in teaching chemistry in higher education. [13] 

Conducted an experimental study to test the effectiveness of a 

cooperative learning technique termed “Jigsaw” in a laboratory 

course. This technique involves a “division of tasks so that each 

student in a group is assigned a particular part of a lesson or 

unit and acts as a resource, helping the other members of the 

group learn that section of the material” (P: 413). The results 

established that students in the experimental group engaged in 

cooperative learning had significantly higher grades than 

students in the control group.   

 

[14] Used cooperative learning in problem-solving focused on 

concepts in chemistry. They found that students who engaged 

in conceptual tasks in cooperative learning had a lower 

proportion of misconceptions than students in the control 

group. Deeply examining students’ verbal behaviours when 

they were studying in small groups, Basili and Sanford 

indicated that students in the group with more interaction and 

mutual help made more conceptual changes than students in 

groups with less interaction. Also,  

 

[15] Applied team learning (group learning) to cover the course 

content in an organic chemistry course. Their finding showed 

that students who studied within a team learning environment 

had significantly higher mean scores in the final exam than 

students who had been taught by the lecture method in three 

prior years. They noticed that in the team learning method, the 

course content was covered much more than in the lecture 

method. Students in the study reported that team learning was 

an effective way to learn organic chemistry; team learning built 

better relationships among students than the lecture method, 

and they felt responsible for their learning and team tasks. 

 

In contrast with Wright’s work, [16] devoted time for small 

group discussions and presentations in a graduate physical 

chemistry course and found out that cooperative learning 

moved students from rote learning strategies towards more 

meaningful learning strategies involving active learning and 

integrated thinking. Students in the study reported that they 

spent more time studying and studied more frequently and that 

they had opportunities to develop their communication skills 

and build better relationships with peers through cooperative 

learning.  

 

Generally, the effectiveness of cooperative learning in higher 

education in chemistry was found to be similar to applications 

of cooperative learning techniques in elementary and secondary 

schools. However, cooperative learning in higher education has 

appeared differently from the strategies used in elementary and 

secondary schools. While group scores or group rewards based 

on individual performances were emphasized in cooperative 

learning in elementary and secondary schools, group work in 

higher education required more individual accountability. In the 

five reports concerning chemistry education cited above, [17] 

used group projects in which each group handed in a single 

report and was scored as a group, while [13] used the average 

score of the group members to build interdependence among 

members in the group. The others either did not give a grade for 

group learning [16] or used peer grading processes [14, 15] in 

which members in the group scored each other on preparation 

tasks and helpful behaviors to stimulate students learning and 

mutual help among group members. 

 

4. MATERIALS AND METHOD 
An experimental descriptive survey design was adopted for this 

study. The experimental design was considered because it was 

the best design to establish the true effect of group learning on 

students’ understanding and retention of chemical concepts in 

science since its central aim is to establish cause and effect. The 

population for the study was first year students at Bagabaga 

College of Education studying integrated science. Two first 

year classes, C (experimental group) and D (control group) 

containing 50 and 52 students, respectively were selected 

through purposive sampling method for the study. The 

purposive sampling method was used because of the fact that 

the students in those classes generally performed below their 

counterparts in the other classes. 

 

Two main instruments were used for data collection. These 

included test and survey questionnaire. The test instrument 

consisted of Chemical Concepts Achievement Pre-test and 
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Chemical Concepts Achievement Posttest. The test items for 

the pre- and post-tests consisted of 40 selected chemical 

concept-oriented questions drawn from the Foundation 

Development Course (FDC 114) examinations past papers set 

by the Institute of Education, the University of Cape Coast for 

the past three years. The test items were closed multiple-choice 

test items and short-answered subjective type items. A 5-point 

Likert-scale style survey questionnaire, consisting of 24 items 

ranging from strongly agree to strongly disagree was used to 

examine the views and attitudes of the students before and after 

using group learning. These were called Chemical Concepts 

Pre-Attitude Test and Chemical Concepts Post-Attitude Test, 

respectively.  

 

4.1 The Intervention 

The author was the teacher in this exercise. The normal class 

session was used. Each class had four credit hours in a week for 

science, two for biology and two for chemistry. To have 

enough time, there was a negotiation with colleagues in the 

department to use three credit hours out of the four, which they 

agreed. To establish the bases of the students, the teacher taught 

both the control and experimental groups some selected topics, 

namely elements; atomic structure; electronic configuration and 

isotopes, during the first and second weeks without any group 

work. The two groups were then made to write a test which 

consisted of 25 multiple-choice and 15 fill-in type items. These 

were scored and used as the pre-test scores for the study. 

 

4.2 Treatment 

The author used the Student Team Achievement Division 

model which was developed by [18] in Formal Cooperative 

Learning Groups, which last from one class period to several 

weeks [19]. Group learning using STAD consists of a regular 

circle of instructional activities such as presentation of the 

lesson, students work on worksheets in their groups to master 

assigned materials, students take individual quizzes, team 

scores are computed based on group members’ improvement 

scores and high scoring groups are recognized in class. The 

experimental group was assigned to 10 heterogeneous groups 

of 5 by the teacher. The groups were formed randomly by 

assigning numbers 1-10 to each roll. The ones, twos, threes, etc. 

were allowed to form groups. This was done to satisfy the 

heterogeneity principle of the groups. The lesson then 

proceeded in the following steps: 

• The teacher presented the lesson using a direct teaching 

approach 

• The teacher provided the students with copies of the 

worksheet which was previously developed by the teacher as 

guided discovery 

• The students started working on the worksheets while the 

teacher moved round and watched the social skills, level of 

cooperation, level of interaction and participation. 

• The teacher guided the students throughout the exercise 

• The students were given the assignment to do individually 

• The individual scores were computed and the average scores 

taken as group scores. Performing groups were 

acknowledged in class. 
 

In each of these lessons, at least 2hour 20minutes of the three 

credit hours was used for small group discussion, sharing and 

solving of problems in the experimental class. Also, some 

group assignments were given to students to do after classes. 

These were, however, excluded in the control class. The 

researcher monitored the students’ involvement in the group 

activities and asked them to encourage and help one another to 

understand what the group was doing. The students were made 

to understand that both their individual and groups scores were 

to contribute to their Continuous Assessment marks and this 

made them serious with whatever they were doing. Also, for 

every group activity, the average of individual scores in a group 

was computed and used as a single score for all. After the last 

lesson in the 5th week, an achievement test (post-test), 

consisting of 25 multiple-choice items and 15 fill-in questions 

covering the treated topics was conducted for the two groups. 

After 4 weeks of the intervention, the same post-test was 

administered to the two groups to measure the level of retention 

of learnt chemical concepts. 

 

4.3 Data collection procedure 

A pre-test was administered to both the control and 

experimental groups before treatment. The rationale was to find 

out the level of students’ understanding of the chemical 

concepts before the intervention. The experimental group was 

taught for a period of five weeks using group learning 

approach, while their control group counterparts were taught 

without group learning. After the treatment, a post-test was 

administered to the two groups. The purpose of this test was to 

determine the achievement of the two groups. The test 

consisted of 25 multiple choice test items and 15 fill-in type 

items. All the items were based on the selected first year, first 

semester chemistry topics that were taught.  The same post-test 

was administered after four weeks as a surprise test to measure 

the retention of both the control and experimental groups. To 

minimize the “Hawthorne effect” (pretense and self-

adjustment) as much as possible, a tutor from the English 

Department of Bagabaga College of Education was made to 

administer the questionnaires. The questionnaires were meant 

to assess the students’ attitude toward teamwork, understanding 

of the course, perception about chemistry after been taught 

using group learning as an instructional method and their level 

of co-operation.   

 

4.4 Data analysis procedure 

Mean scores and standard deviations were determined from the 

pre-test, post-test, and retention-test. Paired t-test for dependent 

samples was used to investigate any differences that existed 

between the experimental and control groups in performance 

and retention at a confidence level of 0.05. Most behavioural 

scientists agree that alpha significant level of 0.05 is reasonable 

to be used in research [20].     

 

5. RESULTS AND DISCUSSION 
Table 1 shows the paired t-test for dependent samples analysis. 

The mean score for the control group pre-test was 55.21 (SD = 

9.81) while the mean score for the experimental group was 

55.10(SD = 10.03). The mean score of the pre-test in the 

control group was slightly higher than that of the experimental 

group before the intervention. However, the post-test results 

showed that the mean score for the control group was 59.40 

(SD = 12.06), while the mean score in the experimental group 

was 75.40 (SD = 12.06). Clearly, the experimental group did 

better than the control group after the intervention. 

 

The t-test for independent samples was used to determine 

whether differences between the two groups were significant. 

The t-test analysis of the pre-test means scores of both groups 

showed no significant difference between the two groups at t = 

0.08(t0.05 =1.984) and p=0.938 (p> 0.05) (Table 1). This 

showed that there was no significant difference in performance 

between the two groups before the study and that the two 

groups were comparable on their initial level of understanding 

of chemical concepts. However, there was a significant 
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difference between the mean scores of both groups in the post-

test. The t-test analysis of the mean scores gave t = -9.48 (t0.05 

=1.984) and p=7.359×10-18(p < 0.05) at 0.05 significant level 

(Table 1).This indicates that the experimental group, after the 

intervention, had improved upon their understanding of 

chemical concepts better than the control group. The statistical 

significance of the differences in performance between the two 

groups was attributed to the use of group learning. This means 

that the two groups were comparable on their initial level of 

understanding of chemical concepts. However, the analysis of 

the post-test mean scores for both groups showed a significant 

difference in favour of the experimental group. This indicates 

that the experimental group, after the intervention, had 

improved upon their understanding of chemical concepts better 

than the control group. This agreed with an experimental study 

conducted by [13] to test the effectiveness of a cooperative 

learning technique termed “Jigsaw” in a laboratory course. The 

results established that students in the experimental group 

engaged in cooperative learning had significantly higher grades 

than students in the control group. Also, [14] used cooperative 

learning in problem solving with a focus on concepts in 

chemistry, found that students who engaged in conceptual tasks 

in cooperative learning had a lower proportion of 

misconceptions than the students in the control group.[15] 

conducted similar study by applying team learning (group 

learning) to cover the course content in an organic chemistry 

course and their finding showed that students who studied 

within team learning environment had significantly higher 

mean scores in the final exam than students who had been 

taught by the lecture method in three prior years. 

 

Table 1: Paired t-test for dependent samples analysis 

according to pre- and post-tests scores of both control and 

experimental groups 

Groups 

Compared 
Test 

Mean 

Test 

Scores 

Standard 

Deviation 

t- 

Value 

p-

Value 

Control 

Experimental 

 

Control 

Experimental 

Pre-test 

Pre-test  

 

Post-

test  

Post-

test                               

55.21 

55.10  

 

59.40 

 

75.40 

9.81  

10.03  

 

12.06 

 

12.06 

0.08 

 

 

-9.48 

 

0.938

* 

 

7.359

×10-

18∞ 

* = p > 0.05. ∞ = p < 0.05 

 

Table 2 presents t-test for dependent samples analysis 

according to pre-and post-attitude tests scores of the 

experimental group. The analysis showed that there was a 

statistically significant difference between the two test scores at 

t= -16.71(t0.05= 1.984) and p =2.33788×10-14 (p<0.05).  This 

implies that the use of the group learning to teach the chemical 

concepts showed positive change with regard to the attitude of 

the students towards the learning of chemical concepts after the 

intervention. It was therefore concluded that the use of group 

learning resulted in the positive change of the students’ 

attitudes towards the learning of chemical concepts.  

 

[21] Defined “student involvement” as “the amount of physical 

and psychological energy that the student devotes to the 

academic experience”. He said the amount that a student learns 

and develops as a result of an academic program is directly 

related to the quality and quantity of involvement that the 

student has invested in the program. According to him, the 

effectiveness of any educational policy or program lies in its 

ability to increase the level of student involvement in the 

learning process. Astin, therefore, recommended that students 

be given more opportunity for group learning activities that 

would increase their involvement with faculty and peers inside 

and outside the classroom [22]. Thus, his recommendation 

agrees with the results obtained above. 

 

Table 2: Paired t-test for dependent samples analysis 

according to pre- and post-attitude tests scores of the 

experimental group 

Groups 

Compared 
Test 

Mean 

Test 

Scores 

Standard 

Deviation 

t- 

Value 

p-

Value 

Exp.  

 

 

Exp.       

Pre-Att. 

test    

 

Post-Att. 

test   

92.08         

 

 

136.54          

20.10     

 

 

16.93 

- 

 

 

16.71    

2.337

88×10
-14∞ 

∞ = significant at 0.05 (p<0.05);     t0.05=2.07   

 

6. CONCLUSION 
Overall, the findings of the research showed that the effects of 

group learning on students’ understanding of chemical concepts 

were positive. The findings showed that group work is effective 

in improving students’ understanding of chemical concepts in 

science, promotes better retention of chemical concepts and 

develops positive attitudes of students towards the learning of 

chemistry. Difficult materials and concepts can be taught and 

learned effectively in groups. Group work helped the students 

to learn and care about others. Teamwork helped the students to 

feel less stressful and motivated them to work harder to score 

points for themselves and for their teammates. There was 

mutual liking, better communication, high acceptance, and 

support, as well as demonstrated increase in a variety of 

thinking strategies among individuals in the group. Within 

groups, there was a negotiation of meaning, which resulted in 

the superior product. Based on the outcome of the study and 

conclusion drew, it is appropriate to organize some in-service 

training for tutors on how to use group learning in the 

classroom.  

 

7. REFERENCES 
[1] Cuseo, J.B. (2002). Organizing to Collaborate: A 

Taxonomy of Higher Education Practices for Promoting 

Interdependence within the Classroom, Across the 

Campus, and Beyond the College. Stillwater, OK: New 

Forums Press. 

[2] Roger, E. W., Olsen, B., and Kagan, S. (1992). 

Cooperative learning: Cooperative Language Learning. In: 

Kessler, C. (Ed.), Cooperative Language Learning: A 

Teacher’s Resource Book (P. 8). New Jersey, USA: 

Prentice Hall, Inc.  

[3] Morgan, and Bobbette, M. (2003). Cooperative Learning in 

Higher Education: Undergraduate  Student 

Reflections on Group Examination for Group Grades. 

College Student Journal, Vol. 37(1), 40-50. 

[4] Deutsch, M. (1949). A Theory of Cooperation and 

Competition. Human Relations, Vol. 2, 129-152. 

[5] Zakaria, E., and Iksan, Z. (2006). Promoting Cooperative 

Learning in Science and Mathematics Education: A 

Malaysian Perspective. Eurasia Journal of Science, 

Mathematics and Technology Education, Vol.3 (1), 35-39. 

[6] Artz, A.F., and Newman, C.M. (1990). Cooperative 

Learning. Mathematics Teacher. Vol. 83, 448-449. 

[7] Sharan, Y. (2010). Cooperative Learning for Academic and 

Social Gains: Valued Pedagogy, Problematic Practice. 

European Journal of Education, Vol. 45(2), 300-313. 

file:///C:/omak/Downloads/www.IJARIIT.com


Gonyalug Isaac Azumah; International Journal of Advance Research, Ideas and Innovations in Technology 

© 2019, www.IJARIIT.com All Rights Reserved                                                                                             Page |302 

[8] Kogut, L. S. (1997). Using Cooperative Learning to 

Enhance Performance in General Chemistry. Journal of 

Chemical Education, 74 (6), 720-722. 

[9] Dougherty, R.C., Bowen, C.W., Berger, T., Rees, W., 

Mellon, E.K., and Pulliam, E. (1995).  Cooperative 

learning and enhanced communication. Journal of 

Chemical Education, Vol. 72(9), 793-797. 

[10] Towns, M. H. (1998).  How I get My Students to Work 

Together. Getting Cooperative Learning Started. Journal of 

Chemical Education, Vol. 75 (1), 97-69. 

[11] Millis, B. J., and Cottell, P. G. (1998). Cooperative 

Learning for Higher Education Faculty. Phoenix, Arizona, 

USA: American Council on Education and the Oryx Press. 

[12] Tribe, D. M. R. (1994). An Overview from Higher 

Education. In: L. Thorley, and R. Gregory (Eds.), Using 

Group-Based Learning in Higher Education, (PP. 25-31). 

London; Kogan page. 

[13] Smith, M. E., Hinckley, C. C., and Volk, G. L. (1991). 

Cooperative Learning in Undergraduate Laboratory. 

Journal of Chemical Education, Vol. 68(5), 413-415. 

[14] Basili, P. A., and Sanford, J. P. (1991). Conceptual Change 

Strategies and Cooperative Group  Work in 

Chemistry. Journal of Research in Science Teaching, Vol. 

28(4), 293-304. 

[15] Dinan, F. J., and Frydrychowsky, V. A. (1995). A Team 

Learning Method for Organic Chemistry. Journal of 

Chemistry Education, Vol. 72 (5), 429-431. 

[16] Towns, M. H., and Grant, E. R. (1997). I believe I will go 

out of this class actually knowing something: Cooperative 

Learning Activities in Physical Chemistry. Journal of 

Research in Science Teaching, Vol. 34 (8), 819-835. 

[17] Wright, J. C. (1996).  Authentic Learning Environment in 

Analytical Chemistry Using Cooperative Methods and 

Open-Ended Laboratories in Large Lecture Courses. 

Journal of Chemical Education, Vol. 73 (9), 827-836. 

[18] Slavin, R. E. (1996). Research on Cooperative Learning 

and Achievement: What We Know,  What We Need to 

Know. Contemporary Educational Psychology, Vol. 21(1), 

43-69. 

[19] Johnson, D.W., Johnson, R.T., and Smith, K.A. (1998). 

Cooperative Learning Returns to College. Change. Vol. 

30(4), 26-35. 

[20] Vernoy, M., and Kyle, D. (2002). Behavioral Statistics in 

Action. Boston: McGraw Hill. 

[21] Astin, A. W. (1999a). Involvement in Learning revisited: 

Lessons we have learned. Journal of College Student 

Development, Vol. 40(5), 587-598. 

[22] Astin, A. W. (1999b). Student Involvement: A 

developmental Theory for Higher Education. Journal of 

College Student Development, Vol. 40(5), 518-529. 

 

file:///C:/omak/Downloads/www.IJARIIT.com

