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ABSTRACT 
The study examined the effect of co-operative teaching/learning strategies on 
Senior Secondary Students’ relation of Heat energy concept in physics. A sample 
of 96 students selected from two secondary schools out of a population of 1468 in 
2020/2021 school session of Senior Secondary students’ from Uyo Local 
Government Area of Akwa Ibom State, Nigeria was used for the study. A non-
randomized pre-test posttest control group in quasi experimental design was 
adopted for the study. The instrument used for data collection was Physics 
Achievement Test (PAT) on Heat Energy with the reliability value of 0.86 using 
Kuder Richardson Formula 21 (KR-21). Three research questions and three null 
hypotheses were formulated to guide the study. Mean and standard deviation 
scores were used to answer all the research questions while Analysis of 
Covariance (ANCOVA) was used to test the null hypotheses at 0.05 alpha level. 
The study showed that there is a significant difference in the main achievement 
scores of students taught heat energy using co-operative-based learning strategy 
and discussion strategy. It is recommended among others that co-operative-based 
learning strategy should be recommended and adopted in the teaching and 
learning of physics in Nigerian Secondary Schools to improve students’ academic 
achievement in physics. 
Keywords: Students’ Academic Achievement, Co-Operation Learning Strategy, 
Discussion Method, Heat Energy and Gender. 

 
INTRODUCTION  
Science is a strong determinant to the growth and development of any society. The world cannot do 
without science, hence its contribution to the modern world technological breakthrough is high. 
Proper functioning of lives depends greatly on science. Science helps men to know more about his 
surrounding and the universe at large. Datom (2015) stated that science is a systematic body of 
knowing about the universe and the process of inquery for obtaining and building up knowledge of 
natural phenomenon by observations and utilization of individual’s mental powers or process to 
mediate on the data in order to generate meanings or new information. Therefore, science helps to 
provide us with the intellectual means of explaining, exploring and exploiting the universe and its 
abundant natural resources. It helps us create new knowledge, new inventions, new discoveries and 
have new views about our surrounding and the universe. Reid (2015) opined that science plays 
major roles in creating new knowledge, economic development and wealth. Uwak and Idiong 
(2019) held that science is a system of inquiring into natural phenomena to interpret the true 
essence of the universe and existence. Physics as a branch of science has great impact on human 
existence and the nation as almost every existence and natural phenomenon depends on its 
operational laws and principles.  
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Physics involves the study of the physical properties of matter, its motion, space and time. It is the 
physical science that deals with measurement, quantities and units, instruments and calculations, sound, 
heat and energy.  
 
According to Uwak (2013) Physics is a physical science that gives particular attention to energy, heat, 
space and time. According to him, the study of physics offers opportunities in developing and 
understanding of scientific methods and processes and the ability of man to discover himself. Heat 
energy is a thermal energy that flows from one body or system to another and shares the same 
environment, due to their temperature difference. In a normal condition, heat flows from a hot body or 
region to a cold body or region. Heat is energy transfer. Thermodynamics is the study of the 
relationship between heat and other forms of energy such as sound energy and water energy. Heat is a 
thermal energy in transit or aggregate of electrons, ions and atoms, at one temperature to a system at 
another temperature provided the two systems are intact with or sharing the same environment. Three 
different processes are known for which heat energy can be transferred from one medium, or region to 
another: radiation process, conduction process and convection process. Therefore, the three processes 
are: 
 The transfer of heat through space, such as the heat flow from the sun to the earth 
 The transfer of heat energy from one part of a body to another part of the same body without 

actual movement of any part of that body such as heat flow from one end of the heated metal 
rod to the another end through vibration of the molecules and atoms within such material and  

 The transfer of heat from one region to another by the actual motion of the headed medium such 
as in fluid media (liquid and gas), respectively. 

Heat is a form of energy that can flow from one body to another- from a hotter region to less hot region 
Uwak (2013).  
 
Co-operative teaching/learning strategy is an instructional strategy in which small teams, each 
composed of 4 to 6 students with different levels of abilities, use a variety of learning activities to 
improve their understanding of the subject matter. Each member of a team is responsible not only for 
learning what is taught but also for helping the team-mates learn, thus creating an atmosphere of team 
work, interaction and achievement of the net goal. This learning strategy provides students the 
opportunity to interact with one another and each member of the team gain from one another. They 
share common fate and the group effort promote the whole group members’ abilities. Co-operative 
learning advances students’ learning outcome and achievements. It improves the students learning 
experiences, promotes students’ social skills, increases students’ retention, helps to gain positive 
relation, enhances students’ skill or oral communication and self-esteem (Somalingam and 
Shanthakumaric, 2013; Hailegebreal, 2016). According to Akhtar, Kiran, Tashid and Satti (2012) co-
operative teaching and learning strategy is an instructional approach where small teams of mixed ability 
students (high, medium and low) work together to take full advantage of their individual and group 
learning. Each member of the team is answerable not only for knowledge of what is taught but also for 
helping other team members to learn, thus developing an environment of success. Bayratar (2011) 
refers to cooperative teaching/learning as an instructional strategy in which teacher organizes the 
students into small groups, which they work together to help one another learn academic content in such 
a way that each group member’s success is dependent on the group’s success.  
 

Discussion method is the most widely used teaching/learning method. Class discussions in a strategy in 
which the teacher shares views on a specific topic previously taught, the practice involves the instructor 
teaching for a certain amount of time and thereafter asking students questions requiring them to answer 
with concrete examples and reflecting on their understanding of the topic Ibahio (2015).  
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Discussion method during class interactions has many benefits such as increasing students’ 
interests and engagements, providing instructors with feedback, promote preparation, develop 
students’ speaking skills among others. In response to the problem of low achievement in 
secondary school physics at the Senior Secondary School level in Akwa Ibom State, this study 
seeks to examine the interactive effect of co-operative teaching learning strategy and class 
discussion approach on physics students’ achievement in heat energy. 
Achievement in the performance of students in school. It is a measure of knowledge gain through 
education process usually indicated by test, grade point average (GPA) or ranking in class. It is the 
learning outcome acquired as a result of test, examination administered to the learn (Nwegba, 2013; 
and Bitrus, 2014). Agbaje and Awodun (2014) described academic achievement as to how an 
individual is able to demonstrate his or her intellectual abilities successfully, especially using his or 
her own efforts and skills. Academic achievement is the total sum of a child’s reflective outcome of 
learning experiences gotten in the four-walls of schooling environment (Uwak, 2021). Gender is a 
strong factor interacting with students’ achievement. It has become an issue of concern in 
measuring the achievement of school children in the modern days in consideration of gender. As 
schools and educational instructors are becoming more structured, sex difference in education 
becomes a major focus to researchers. Gender is a social construct that describes the major 
characteristics between males and females. Adeoye (2010) observed that gender is a social and 
cultural constructs which describes roles, status, expectations, relationships and obligations for 
males and females based on their biological make up. He further asserted that gender implies social 
and historical constructs for masculine and feminine roles, behaviours, attributes and ideologies, 
thus, gender can be seen as socially constructed expectations for males and females behaviours 
which prescribes a division of labour and responsibilities between males and females with different 
right, responsibilities and obligations. Ukwungu (2012) in the study of assessing the magnitude and 
deviation of gender differences is the performance in integrated science  accerted girls require 
greater attention during integrated science classes. Popola (2010) in the study of male and female 
students’ gender differences upheld that there was no significant difference among the respondents’ 
opinions of male and female students on gender difference in science and mathematics. However, 
some researchers in education advocated that male students have higher academic achievement 
than female students. This opinion has become inconclusive, hence this study seeks to determine 
the effect of co-operative teaching/learning strategy on students achievement in physics in 
consideration of gender.  
 
PURPOSE OF THE STUDY  
The purpose of the study is to examine the effect of co-operative teaching/learning strategy on the 
students’ achievement in the concept of heat energy in physics. Specific objectives are: 
 To compare the effects of co-operative teaching/learning strategy and discussion method on 

students’ academic achievement in the concept of heat energy in physics.  
 To determine the difference in the effect of co-operative learning strategy on male and female 

students’ achievement in heat energy. 
 To ascertain the interaction effect between instructional strategies and gender on students’ 

achievement in heat energy. 
 
RESEARCH QUESTIONS 
o What difference exists between the mean achievement scores of students taught the concept of 

heat energy using co-operative teaching/learning strategy and discussion method respectively? 
o What is the difference in the mean achievement scores of male and female students taught the 

concept of heat energy using co-operative teaching/learning strategy? 
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o What is the interaction effect between instructional method and gender on students mean 
achievement scores in heat energy? 

 
RESEARCH HYPOTHESES  
 There is no significant difference between the mean achievement scores of physics students 

taught the concept of heat energy using co-operative teaching/learning and those taught using 
discussion method.  

 There is no significant difference in the mean achievement scores of male and female students 
taught heat energy suing co-operative teaching/learning strategy.  

 There is no significant interaction effect between instructional methods and gender on the mean 
achievement scores of students in heat energy.  

 
RESEARCH DESIGN AND PROCEDURE  
The study adopted quasi experimental design, with non-randomized pre-text posttest none 
equivalent control group with two groups: one experimental group and a control group. 
Experimental group I was taught the concept of heat energy with co-operative heat 
teaching/learning strategy and control group II was taught the concept of heat energy with 
discussion method. Uyo Local Government Area was considered for the study. Senior Secondary 
two physics students were considered for the study. The sample population from the selected 
schools were 96 during the 2020/2021 academic year. Purposive sampling technique was used for 
the study. The participating students were randomly drawn from two co-educational secondary 
schools in Uyo Local Government Area of Akwa Ibom State. One intact class in each school was 
assigned to co-operative instructional group and the other intact class was assigned to class 
discussions as control group. The pre-test, post-test were conducted using Physics Achievement 
Test (PAT) in heat energy. The PAT consisted of a 50 multiple choice questions covering heat 
energy concept in physics for Senior Secondary two syllabus. The PAT on heat energy contained 
two sections. Section A contained demographic information like gender and class while section B 
contained a 50 multiple choice options. Face and content validation were carried out on the PAT by 
three experts from science education department, University of Uyo. The suggestions made by the 
experts incorporated into final version of the instrument. Reliability test was conducted by 
administering the instrument to 25 physics students, who were not taking part in the study but were 
part of the population of the study. Data collected were analysed using Kuder Richardson formula 
21 (KR-21). The reliability coefficient of 0.86 was obtained, this value was an indication that the 
instrument was reliable for data collection. The researchers made use of physics teachers as 
research assistants for the school selection after briefing them on the use of validated instrument 
packages. The pretest was administered by the research assistants on students. Six Weeks after the 
actual treatment and the teaching was administered to all the participating students.  
The PAT on heat energy was administered as posttest after resulting the items in the same 
instrument used for pretest. The pretest acts as covariate of the posttest scores. The scores of the 
posttest and pretest were collated and subjected to data analysis. The research questions were 
answered suing mean and standard deviation scores while the hypothesis were analysed using 
Analysis of Covariance (ANCOVA) at alpha level of 0.05. 
 
RESULT  
Research Question 1 
What difference exists between the mean achievement scores of students taught the concept of heat 
energy using co-operative teaching/learning strategy and discussion method respectively? 
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To answer the research question, the means and standard deviations of the pretest and posttest 
scores of the students were computed and presented in Table 1. 

 

Table 1:  Means and Standard deviations of students’ pretest and pretest scores classified  
                        by teaching/learning strategy 

 
Teaching  Strategy  N Pre-Test Post-Test Mean Gain 

Score xത SD  SD 
  xത  

Cooperative 
teaching/learning 

49 21.71 3.61 32.62 3.82 10.91 

Discussion Method  47 19.98 2.58 31.02 5.10 9.04 
 

Table 1 summarized the result of the mean achievement gain scores of students taught the concept 
of heat energy using co-operative teaching/learning strategy as 10.91; while that of those students 
taught using discussion method as 9.04. The standard deviation score of students taught using co-
operative teaching/learning strategy was found to be 3.82 while those taught using discussion 
method was 5.10. This showed that the scores of students taught using cooperative 
teaching/learning strategy clustered more closely around the mean gain score while that of those 
students taught using discussion method had a wider spread with respect to the central mean. Table 
2 showing the analysis of covariance was used to determine whether the observed difference was 
statistically significant.  
Hypothesis I 
There is no significant difference between the mean achievement scores of physics students taught 
the concept of heat energy using cooperative teaching/learning and those taught using discussion 
methods. 
Table 2:  Analysis of covariance of students’ academic achievement using cooperative 

teaching/learning and discussion method with pretest scores as covariate.  
Source  Type III Sum of Square  DF Mean Square  F Sig. 

Corrected model  2416.682 3 805.561 48.213 .000 
Intercept  3014.012 1 3014.012 130.602 .000 
Pre-test  678.251 1 678.251 24.671 .000 
Instructional 
Strategies  

401.502 1 401.502 19.450 .000 

Error 2218.592 93 18.920   
Total  72025.121 96    
Corrected total  4340.781 94    
G.R. squared = 0.421 (Adjusted R. Square = 0.412) 
 

Table 2 indicates that there is a significant difference in the academic achievement of students 
taught the concept of heat energy using cooperating teaching/learning strategy and those taught 
using discussion method F (1, 96) = 19.450, p<0.05. Therefore, the null hypothesis of no significant 
difference in the academic achievement of students taught the concept of heat energy using 
cooperative teaching/learning strategy and discussion method was rejected. Therefore, there is a 
significant difference in the academic achievement of students taught the concept of heat energy 
using cooperative teaching/learning strategy and those taught using discussion method. Since the 
posttest means for cooperative and discussion learning groups were 32.62 and 31.02 respectively, it 
could be observed that students in the cooperative learning group achieved better than those in the 
discussion group. 
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Research Question 2 
What is the difference in the mean achievement scores of male and female students taught the 
concept of heat energy using cooperative teaching/learning strategy? 
 
Table 3:  Mean and Steward deviation scores of students’ pretest and posttest scores 

classified by gender 
 

Gender  N Pre-Test Post-Test Mean Gain  
 
 

xത SD xത SD 

Male  55 33.48 3.28 68.86 5.88 35.38 
Female  41 32.51 5.49 64.58 7.52 32.07 
 
Table 3 shows the summary of pretest and posttest mean difference (mean gain) for the male 35.38 
and the female counterpart 32.07 respectively. The posttest standard deviation for male 5.88 and 
the female counterpart 7.52 respectively. This shows that the scores of the male students from the 
central mean clustered more closely than the female students. This implies that the male students 
achieved better than their female counterpart. However, analysis of covariance in Table 4 was used 
to ascertain whether the observed difference was statistically significant.  
Hypothesis 2 
There is no significant difference in the mean achievement scores of male and female students 
taught heat energy using cooperative teaching/learning strategy.  
 

Table 4:  Analysis of covariance of academic achievement of male and female students 
taught heat energy using cooperative teaching/learning strategy 

Source  Type III Sum of Square  DF Mean Square  F Sig. 
Corrected model  2416.682 3 805.561 48.213 .000 
Intercept  3014.012 1 3014.012 130.602 .000 
Pre-test  678.251 1 678.251 24.671 .000 
Instructional 
Strategies  

401.502 1 401.502 19.450 .000 

Error 2218.592 93 18.920   
Total  72025.121 96    
Corrected total  4340.781 94    
a. R Square = 84.2 (Adjusted R Square 83.2) 
 
Table 4 shows ANCOVA result of male and female students taught heat energy using cooperative 
teaching/learning strategy. The observation shows that there is no significant difference between 
the mean achievement scores of male and female students taught heat energy using cooperative-
based learning (F1, 94) = 19.450, P<0.05). The null hypothesis therefore rejected. This implies that 
cooperative-based learning strategy enhanced both male and female students’ achievement in the 
concept of heat energy. 
Table 4 also showed that a. Regression square of 0.83. this shows that 83% of the variance in the 
dependent variable, posttest can be attributed to influence of gender (independent variable).  
 
RESEARCH QUESTION 3: 
What is the interaction effect between instructional methods and gender on students mean 
achievement scores in heat energy? 
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HYPOTHESIS 3: 
There is no significant interaction effect between instructional methods and gender on the mean 
achievement scores of students in heat energy. 
 
Table 5: Analysis of Covariance (ANCOVA) test for interaction effect between methods and 

gender on students’ achievement in heat energy.  
Source  Type III Sum 

of Square  
DF Mean Square  F Sig. Decision  

Corrected model  1280.585 5 256.117 5.721 .000 S 
Intercept  316924.476 2 15846.238 458.225 .000 S 
Pre-test  566.868 1 566.868 10.674 .004 S 
Method * Gender  665.836 4 166.459 4.521 0.23 S 
Error 4687.841 93 18.920    
Total  399641.112 96     
Corrected total  5974.463 94     
a. R. Square = .168 (Adjusted R Square = .161) 
 
Table 5 shows the Analysis of Covariance result of interaction between instructional methods and 
gender. The observation in the table shows that there is a significant interaction between methods 
and gender on the mean achievement scores of students in heat energy (F1, 94 = 0.23, P<0.05). The 
null hypothesis is therefore sustained. This implies that there is no need for separation of 
instructional methods for male and female students since cooperative based learning can 
successfully be used to enhance the achievement of both groups. Table 5 shows the regressional 
variation of 16.1% interaction between the instructional methods and gender. This is attributed to 
the influence of both the instructional methods and gender on each other.  
 
DISCUSSION OF FINDINGS  
The summary of the results in table 2 showed that there was a significant difference in the 
academic achievement of students taught the concept of heat energy using cooperative 
teaching/learning strategy. It is observed that students taught heat energy using cooperative 
learning strategy achieve higher than those taught using discussion method. The reasons for the 
better achievement recorded by students taught heat energy using cooperative teaching/learning 
strategy was perhaps because students’ attention were encouraged by their teachers during class-
lesson-instructions. Hopefully students in the discussion group might not have retained well the 
instructions given to them, perhaps for the fact that they did not get learning assistance by their 
mate because of the nature of instructional method (discussion). This finding is in line with Reid 
(2015) who opined that physics students taught Direct Current Electricity using Hybrid Active 
Learning Strategy achieved significantly better than their male counterparts taught with 
conventional method (such as discussion). Ambelu and Gebnegziabher (2011) in the study of the 
effect of cooperative learning strategy in improving students’ graphical interpretation skills and 
conceptual understanding of kinematical motion, showed an agreement with the present study that 
cooperative learning strategy is more promising in improving students’ interpretation skills and 
conceptual understanding of kinematical motion. 
The observation of this finding showed that there is no significant difference between the mean 
achievement scores of male and female students taught heat energy using cooperative based 
learning and discussion method.  
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This observation could suggest that there is no need for separation of instructional methods for 
male and female students taught heat energy. Cooperative based learning can be optimally used to 
better the achievement of both female and male students in physics.  
The present study is in agreement with Inyang (2014) who observed a non-significance difference 
in the means achievement scores of male and female Biology students taught the concept of plant 
nutrition using constructive-guided discovered, problem-based learning approaches and 
conventional methods of teaching. The findings of the study indicates a significant interaction 
effect of method and gender on the means achievement  scores of students in heat energy. Table 5 
showed that 16.1% of total variance in the achievement of students in heat energy could be 
attributed to the interaction effect of instructional method and gender, one to another respectively. 
This explain the effect that instructional methods and gender are factors interacting with students 
achievement in physics. This findings, however contradicts the finding of Anyafulude (2014) who 
focus out that there was no significance difference in the interaction effect of methods and gender 
thought Chemistry with problem-based learning. However, Ntibi and Neji 2018 reported a non-
significant difference in the academic performance in physics and chemistry using problem-solving 
method of teaching: this finding agrees with the present study. However also, the result of this 
study contradicts with the finding of Amedu (2015) who studied on the effect of gender on the 
achievement of students in physics using the jigsaw method-cooperative method while showed that 
males gain more from cooperative method compared with the female counterparts. 
 
IMPLICATIONS OF THE FINDINGS      
 Cooperative teaching/learning and discussion instructional strategies are effective 

teaching/learning strategies in enhancing students’ academic achievement in the concept of heat 
energy in physics 

 The non-significance effect of gender in this study implies that male and female students given 
equal teaching\learning opportunity will complete favourable the same with each counterpart 

 The non-significant interaction between instructional strategies and gender indicated that 
instructional strategies should not be separated for male and female students: thus, male and 
female students should be thought using the same instructional method with any concept in 
physics 

 
CONCLUSION 
The observation of this findings helps to conclude that students taught heat energy using 
cooperative teaching\learning strategy achieved better than students taught heat energy using 
discussion method. This implies that cooperative teaching/learning strategy is considered more 
effective in the teaching of heat energy as a concept in physics. It is also concluded that male and 
female students having given equal learning opportunity performs significantly by the same and do 
not differ in their achievement in physics. Also, the interaction effect showed no significant 
difference between instructional methods and gender. 
 
RECOMMENDATION  
 Cooperative-based teaching/ learning should be adopted by Senior Secondary School teachers 

for the teaching of physics in secondary schools. 
 Cooperation based teaching/learning is not gender bias, thus both male and female students 

should be taught physics using cooperative-based teaching/learning, since it enhances students’ 
academic better achievement. 
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 The use of cooperative–based teaching /learning should be incorporated in the secondary school 
physics syllabus and an emphasis for teachers to adopt it as an effective strategy for the 
teaching /learning of physics. 
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