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ABSTRACT 

This study investigated the effect of Jigsaw IV, Group Investigation and Reversed Jigsaw cooperative 

instructional strategies on achievement and of Basic Science students. A simple random sampling 

procedure was employed to select 167 JSS II students from four public co-education schools in Benue 

North Senatorial Zone, Benue State, Nigeria. Quasi experimental research design was employed for the 

study. Two research questions and two research hypotheses guided the study. Basic Science Student’s 

Achievement Test (BSSAT) was used as instruments for data collection. The reliability of BSSAT was 

determined using K-R21 formula and the reliability coefficient obtained was 0.85. Mean and Standard 

Deviation were used to answer the research questions while the hypotheses were tested at 0.05 level of 

significance using Analysis of Covariance (ANCOVA). Scheffe’s Post-hoc test was used to determine the 

magnitude of the differences among the strategies of instruction used. The findings of the study revealed 

that significant differences were found in the mean achievement and retention scores of students taught 

using Jigsaw IV, Group Investigation, Reversed Jigsaw cooperative instructional strategies and the 

conventional demonstration method in favour of the three cooperative instructional strategies. 
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INTRODUCTION 

The 21
st
 Century is characterized by enormous advancement in science and technology. For Nigeria to 

realize accelerated development in this century, she needs qualitative science and technology education in 

the schools especially at the Junior Secondary School level which invariably is the foundation for 

advanced science and technology education (Omorogbe & Ewansiha, 2013). In a developing country like 

Nigeria, the importance of Basic Science and Technology education cannot be overemphasized. This is 

because it helps to ensure continuous availability of students in expected number who take important 

science and technology related advanced careers (Samuel, 2017). From the foregoing, Nigeria as a 

developing nation is in dire need of scientifically and technologically literate citizenry to be able to 

catapult her to the level of developed nations and to address the aspiration of the country to be among the 

first 20 economically developed countries in the world by the year 2020 (Achimugu, 2016). 

Basic Science is the first form of science a student encounters at the secondary school level; hence, it 

prepares students at the Junior Secondary School level for the study of core science subjects at the Senior 

Secondary school level (Bukunola & Odowu, 2012).  This implies that for a student to study single 

science subjects at the Senior Secondary school level successfully, such a student must be well grounded 

in Basic Science at the Junior Secondary school level (Samuel, 2017). Despite the importance of Basic 

Science in the country’s quest for technological advancement, there has been seeming ineffectiveness in 

the teaching and learning of the subjects which in turn is strongly affecting the attainment of the country’s 

laudable objectives and goals to developing a scientific and technologically literate citizenry.  

Researchers such as Idowu (2011), Bukunola and Idowu (2012), Osokoya (2013), Alabi (2014), Oni 

(2014) Kabutu, Oloyede and Bandele (2015) and Samuel (2017) observed that poor instructional 
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strategies employed in the teaching of the subjects by teachers contribute to students under achievement. 

Students find it difficult to understand the basic concepts taught, hence a child that is not well grounded in 

Science at the basic level, will not show interest in offering core science and technology subjects at the 

Senior Secondary level. In order to achieve the objectives of Basic Science education, the student-

activity-based mode of teaching strategies have been recommended by the Federal Republic of Nigeria 

(FRN, 2014). 

Cooperative learning can be defined as a teaching method that involves students in the learning process to 

enable them understand and learn content of the subject (Slavin, 1986). Traditional class activities create 

a win-win situation, where one can only succeed if others loose, while cooperative learning is direct and 

opposite of it. In the latter case, conquest of all is success of all. It has been argued that cooperative 

learning has an edge over other teaching methods in terms of its effectiveness for improved cognition, 

social skills and motivation (Ajaja & Eravwoke, 2010; Anowar & Rohanni, 2012; Bukunola & Idowu, 

2012; Kabutu, Oloyede & Bandele, 2013; Gull & Shehzad, 2015; Gambari & Yusuf, 2017). There are 

dozens of strategies that can be used by the teachers under the umbrella of cooperative learning strategies. 

In this study, Jigsaw IV, Group Investigation and Reversed Jigsaw will be explored. 

In Jigsaw, students are assigned to three member teams to work on academic materials. Initially, all 

students are assigned to study and understand the basic concept of the materials. Later, each student is 

given a section/topic on which to become an expert. Students with the same section/topic meet in expert 

groups to discuss their topic, after which they return to their original teams to teach what they have learnt 

to their team mates. The students take group and individual quizzes that result in a team score based on 

the improvement score system (Slavin, 1986). The Jigsaw IV includes three new features: an introduction, 

quizzes and re-teaching of material after individual assessment which makes it better than Jigsaw I, II and 

III (Janson, Somsook & Coll, 2008). 

Group Investigation (GI) was developed by Sharan and Sharan in 1992. In GI, students form interest 

groups within which to plan and implement an investigation, and synthesize the findings into group 

presentation for the class (Tan, Sharan & Lee, 2006). The teacher’s role is to make the students aware of 

the resources that may be helpful while carrying out the investigation. GI includes four important 

components (“the four I’s”): investigation, interaction, interpretation and intrinsic motivation. 

Investigation refers to the fact that groups focus on the process of inquiring about a chosen topic. 

Interaction is a hallmark of all cooperative learning methods, required for students to explore ideas and 

help one another learn. Interpretation occurs when the group synthesizes and elaborates on the findings of 

each member in order to enhance understanding and clarity of ideas. Finally, intrinsic motivation is 

kindled in the students by granting them autonomy in the investigation process (Sharan & Sharan, 1992).  

Implementation of GI proceeds in six steps (Tan, Sharan & Lee, 2006). First, the teacher presents a multi-

faceted problem to the class, and students choose an interest group. The problem posed here is 

particularly important, as a variety of reactions from students is necessary for appropriate group 

formation. Second, groups plan their investigation – the procedures, task and goals consistent with the 

chosen subtopic. Third, groups carryout the investigation as planned in the above step. Fourth, groups 

plan their presentation. They evaluate what they have learned, and synthesize into forms that can be 

understood by the class. Fifth, groups conduct the presentation. Finally, the teacher and students evaluate 

the investigation and result presentation. Throughout the process, group representatives often make 

reports to the class, helping group members appreciate that they are part of a larger social unit (Tan, 

Sharan & Lee, 2006). 

Reversed Jigsaw is one of the newest methods created by Timothy Heeden in 2003 under the cooperative 

learning techniques used in classroom settings. It follows the same principle as the 

original Jigsaw method. The jigsaw technique in the cooperative learning methods uses a small group 

structure to facilitate group discussion through which the learning takes place. The reverse jigsaw method 

also resembles the original jigsaw method in some way but has its own objectives to be fulfilled. While 

the jigsaw method focuses on the student’s comprehension of the Instructor’s material, the reverse jigsaw 

method focuses on the participant’s interpretations such as perceptions, judgements through a very active 

discussion. This method was mainly created to cater for the higher class students. It is best advised to give 
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an explanation before the discussion on the topics take place. This not only ensures that the learners are 

more effective in their discussion but also saves time. It differs from the original Jigsaw during the 

teaching portion of the activity. In the Reverse Jigsaw technique, students in the expert groups teach the 

whole class rather than return to their home groups to teach the content (Heeden, 2003). 

The process involved in the reverse Jigsaw method can be explained in three steps 

1. Students gather in mixed groups where they are each given a case study with a number of 

questions or one complex question and allotted time of about 15 minutes to discuss. Each 

member of the team is given a unique topic and hence a discussion is initiated within the mixed 

group and the main points and the outcomes are noted. 

2. Each member gathers in the expert group or topic group and the points and outcomes are 

compared. A report is prepared compiling all the common and divergent themes. The time 

allotted for this could be between 15 - 20 minutes. A reporter is appointed to present the same 

before the class. 

3. The class gathers as a whole and the reporters from the various topic groups present their report 

to the whole class by ways of overheads, flipcharts or chalk broad, following which the instructor 

debriefs the whole exercise with review or evaluation of the process (Heeden, 2003). 

Achievement is the action of accomplishing an academic task successfully. Its purpose is to find out the 

stand of a student at a given moment (Akani, 2017). It has to do with testing the knowledge acquired by 

the student which helps the teacher and the student to evaluate and predict the degree of learning attained. 

It is useful in testing the retention of information and skill. It is also a determinant of the efficacy and 

efficiency of a given instruction (Kabutu, Oloyede & Bandele, 2015). 

Retention is the ability to hold, keep or recall past experience and reproduce a learnt concept when the 

need arises (Bukunola & Idowu, 2012). It is an important variable in learning because only a learnt 

experience is recalled, learning cannot be said to have taken place if there is no proper retention. The 

ability of students to recall past learnt Basic Science concepts as an objective of the Basic Science 

teaching and learning process may likely enhance achievement in the subject. For so long, researchers 

have been keen on knowing what could be done by teachers to enhance maximum retention of knowledge 

or skills long after they have been acquired whether in the classroom or outside the classroom (Azuka, 

2012). 

The persistent underachievement of students in Basic Science is alarming. The aim of the present study 

was to determine the extent to which classroom exposures of students to Jigsaw IV, Group Investigation 

and Reversed Jigsaw Cooperative Instructional Strategies could enhance Basic Science students’ 

achievement and interest. Specifically, the study sought to find out: 

1. The effect of Jigsaw IV, Group Investigation and Reversed Jigsaw Cooperative Strategies 

on students’ interest in Basic Science. 

2. The effect of Jigsaw IV, Group Investigation and Reversed Jigsaw Cooperative Strategies 

on students’ achievement in Basic Science. 

Research Questions 

1. What is the mean achievement scores of students taught Basic Science using Jigsaw IV, 

Group Investigation and Reversed Jigsaw Cooperative Instructional Strategies? 

2. What is the mean retention scores of students taught Basic Science using Jigsaw IV, 

Group Investigation and Reversed Jigsaw Cooperative Instructional Strategies? 

Research Hypotheses  
HO1: There is no significant difference in the mean achievement scores of students taught Basic 

Science using Jigsaw IV, Group Investigation, Reversed Jigsaw Cooperative Instructional 

Strategies and those taught using the Conventional Demonstration Method. 

HO2: There is no significant difference in the mean retention scores of students   taught Basic Science 

using Jigsaw IV, Group Investigation, Reversed Jigsaw Cooperative Instructional Strategies and 

those taught using the Conventional Demonstration Method. 
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METHODOLOGY 

Quasi experimental research design was employed for the study. The sample for the study comprised one 

hundred and six-seven JSS II Basic Science students from four intact classes randomly selected from 

public co-education schools in Benue North Senatorial Zone of Benue State, Nigeria. The experimental 

groups I, II and III were taught using Jigsaw IV, Group Investigation and Reversed Jigsaw Cooperative 

Instructional Strategies respectively while the control group was taught using the conventional 

demonstration method. 

Basic Science Students’ Achievement Test (BSSAT) was developed as instrument for data collection. 

BSSAT was a 25 itemed instrument with options A – E that tested the students’ knowledge, 

comprehension, application of selected topics in Basic Science namely; Thermal Energy and Types of 

Energy. The items were allotted 2 marks each, giving a total score of 50marks. The test was validated by 

experts in Science and Technology and was trial-tested. Kuder-Richardson formula 21 (K-R21) was used 

to determine the reliability of BSSAT and the reliability coefficient was found to be 0.83 implying that 

the instruments were reliable enough for the study. Mean and Standard Deviation were used to answer the 

research questions while Analysis of Covariance (ANCOVA) was used to test the research hypotheses at 

0.05 alpha level of significance. Scheffe’s Post-hoc test was used to determine the magnitude of the 

differences among the strategies of instruction used. 

 

RESULTS 

Research Questions One 

What is the mean achievement scores of students taught Basic Science using Jigsaw IV, Group 

Investigation and Reversed Jigsaw Cooperative Instructional Strategies? 

The mean and standard deviation of students’ interest in Basic Science taught using Jigsaw IV, Group 

Investigation and Reversed Jigsaw Cooperative Instructional Strategies and Conventional Demonstration 

method are presented in Table 1. 

 

Table 1.Mean and Standard Deviation of Achievement Test Scores of Students Taught Basic 

Science Using Jigsaw IV, Group Investigation and Reversed Jigsaw Cooperative Instructional 

Strategies and Conventional Demonstration Method. 

Teaching method Type of test No of students    X SD 

Jigsaw IV Pre-test 46 20.55 8.99 

 Post-test 46 65.43 10.87 

Group Investigation Pre-test 42 25.56 9.57 

 Post-test 42 68.38 12.63 

Reversed Jigsaw Pre-test 41 20.13 8.75 

 Post-test 41 62.73 10.56 

Conventional Demonstration 

Method  

Pre-test 38 50.03 7.73 

 Post-test 38 55.39 9.21 

 

Table 1 shows that, the mean scores of students taught Basic Science using Jigsaw IV, Group 

Investigation and Reversed Jigsaw Cooperative instructional strategies were 65.43, 68.38 and 62.73 

respectively and standard deviation of 10.87, 12.63 and 10.56 respectively. While those taught using the 

conventional demonstration method had a mean score of 55.39 and standard deviation of 9.21. 
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Research Question Two 

What is the mean retention scores of students taught Basic Science using Jigsaw IV, Group Investigation 

and Reversed Jigsaw Cooperative Instructional Strategies? 

The mean and standard deviation of students’ achievement in Basic Science taught using Jigsaw IV, 

Group Investigation and Reversed Jigsaw Cooperative Instructional Strategies and Conventional 

Demonstration Method are presented in Table 2. 

Table 2. Mean and Standard Deviation of the Post-post-test Achievement Test Scores of Students 

Taught Basic Science using Jigsaw IV, Group Investigation and Reversed Jigsaw Cooperative 

Instructional Strategies and the Conventional Demonstration Method 

Teaching method Type of test No of students   X SD 

Jigsaw IV Post-post-test  46 71.46 12.13 

Group Investigation Post-post-test 42 74.17 14.21 

Reversed Jigsaw Post-post-test 41 69.98 11.78 

Conventional Demonstration 

Method 

Post-post-test 38 56.63 9.98 

 

Table 2 shows that the mean achievement scores of students taught using Jigsaw IV, Group Investigation 

and Reversed Jigsaw Cooperative Instructional Strategies after the post-post-test were 71.46, 74.17 and 

69.98 respectively with standard deviations of 12.13, 14.21 and 11.78 respectively. For the students who 

were taught with conventional lecture approach, the mean achievement score was 56.63 and standard 

deviation was 9.98. 

 

Hypothesis One 

There is no significant difference in the mean achievement scores of students taught Basic Science using 

Jigsaw IV, Group Investigation, Reversed Jigsaw Cooperative Instructional Strategies and those taught 

using the Conventional Demonstration Method. 

The test of this hypothesis provided the data on Table 3. 

 

Table 3. Result of Analysis of Covariance on Students’ Academic Achievement Scores in BSSAT 

Source Sum of squares Df Mean square F Sig. Result 

Corrected model 11289.931 2 5644.9635 98.962 0.000 S 

Intercept 694.372 1 694.372 14.766 0.001 S 

Posttest 2896.539 1 2896.539 51.356 0.000 S 

Group 8954.306 1 8954.306 127.552 0.000 S 

Error 5325.510 162 32.8735    

Total 29160.658 167     

Significant at P<0.05 

 

Table 3 shows a significant difference among the learning strategies on post-test achievement, F (3,164) – 

127.552, P<0.05. The null hypothesis of no significant difference was rejected indicating that there is 

significant difference. Based on the established significant difference in the post-test achievement scores 

of the groups, Scheffe’s test was used for post-hoc analysis to determine the magnitude of the difference. 

The results of the post-hoc analysis are as shown in Table 4. 
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Table 4. Scheffe’s post-hoc analysis of the groups’ mean post-test achievement scores 

Group Mean Jigsaw 

IV 

Group 

Instruction 

Reversed 

Jigsaw 

Conventional 

Demonstration 

Method 

Jigsaw IV 75.43  0.411 0.521 0.245 

Group Instruction 78.38 0.411  0.010 0.005 

Reversed Jigsaw 62.75 0.521 0.010  0.958 

Conventional 

Demonstration 

Method 

55.39 0.245 0.005 0.958  

The mean difference significant at 0.05 level 

 

The results in Table 4 indicate that there was a significant difference in the post-test mean scores of 

students exposed to Jigsaw IV (X=65.43) and those exposed to Group Instruction (X=68.38). A 

significant difference was established in the post test mean scores of students exposed to Reversed Jigsaw 

(X=62.73) and those exposed to the conventional demonstration method (X=55.39) in favour of Group 

Investigation. Student achievement was also compared based on the mean gain-scores between the pre-

test for each group. The results of this comparison are shown in Table 5. 

 

Table 5. Mean Gain Scores of Students’ Achievement in Jigsaw IV, Group Investigation, Reversed 

Jigsaw Cooperative Instructional and Conventional Demonstration Method 

Group Pre-test Post-test Mean gain score 

Jigsaw IV 25.55 75.43 49.88 

Group Investigation 25.53 78.38 52.85 

Reversed Jigsaw 20.23 62.75 42.52 

Conventional Demonstration Method 20.03 55.39 37.46 

 

Table 5 shows that Group Investigation had the highest mean gain score of 52.85, followed by Jigsaw IV 

with a mean gain score of 49.88, Reversed Jigsaw with a mean gain score of 42.52, and the conventional 

demonstration method with a mean gain score of 37.46. This implies that all the groups benefitted from 

the treatment, with Group Investigation having the best achievement. 

 

Hypothesis Two 

There is no significant difference in the mean retention scores of students   taught Basic Science using 

Jigsaw IV, Group Investigation, Reversed Jigsaw Cooperative Instructional Strategies and those taught 

using the Conventional Demonstration Method. 

The test of this hypothesis provided the data on Table 6. 

 

Table 6. Results of Analysis of Covariance on Post-post-test Achievement Scores in BSSAT 

Source Sum of square Df Mean square F Sig. Result 

Corrected model 852.701 2 426.3505 9.513 0.002 S 

Intercept 3261.208 1 3261.208 38.738 0.000 S 

Posttest 528.946 1 528.946 11.476 0.000 S 

Group 98.438 1 98.438 9.805 0.001 S 

Error 2410.439 162 14.879    

Total 7141.732 167     

 

Table 6 indicate that there was a significant main effect of learning strategies on Post-post-test 

achievement, F=9.805, P<0.05. Based on this finding, the null hypothesis of no significance different was 

rejected. This implies that the instructional strategies produced significant effects on the Post-post-test 
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scores of students when the covariate effect (pre-test) was controlled. Based on the established significant 

difference in the delayed post-test scores of the groups, Scheffe’s test was used for post-hoc analysis. The 

results of this post-hoc analysis are shown in Table 7. 

 

Table 7. Scheffe’s Post-hoc Results of Students’ Mean Post-post-test scores of Jigsaw IV, Group 

Investigation, Reversed Jigsaw Cooperative Instructional Strategies and Conventional 

Demonstration Method 

Groups Mean scores Jigsaw 

IV 

Group 

Investigation 

Reversed 

Jigsaw 

Conventional 

Demonstration 

Method 

Jigsaw IV 69.34  0.652 0.542 0.243 

Group Investigation 72.02 0.652  0.024 0.004 

Reversed Jigsaw 58.76 0.542 0.024  0.982 

Conventional 

Demonstration 

Method 

54.32 0.243 0.004 0.982  

 The mean difference is significant at 0.05 level. 

 

The results shown in Table 7 indicate that there was a significant difference in the Post-post-test mean 

scores of students exposed to Jigsaw IV (X=69.34) and those exposed to Group Investigation (X=72.02). 

There was a significant difference in the Post-post-test mean scores of students exposed to Group 

Investigation (X=72.02) and those exposed to Reversed Jigsaw (X=68.76) in favour of Group 

Investigation group. A significant difference was established in the Post-post-test mean scores of students 

exposed Reversed Jigsaw (X=68.76) and those exposed to conventional demonstration method 

(X=54.32). A significant difference was established between Group Investigation (X=72.02) and 

conventional demonstration method (X=54.32) in favour of Group Investigation. 

In order to examine retention, the achievement of students in the four groups was further compared based 

on the mean loss scores between the post-test and delayed post-test for each group. The results are shown 

in Table 8. 

 

Table 8. Mean Loss Scores between Post-test and Post-post-test for Jigsaw IV, Group Investigation, 

Reversed Jigsaw Cooperative Instructional Strategies and Conventional Demonstration Method 

Groups 

Group Post-test Retention Test Mean Loss Score 

Jigsaw IV 75.43 69.34 6.09 

Group Investigation 78.38 72.02 6.36 

Reversed Jigsaw 62.75 58.76 3.99 

Conventional Demonstration Method 55.39 54.32 1.07 

 

Table 8 shows a decrease in Post-post-test scores of the four groups as compared to post-test scores. 

Group Investigation had the highest decrease in the form of a mean loss score of 6.36, followed by Jigsaw 

IV with a mean loss score of 6.09, Reversed Jigsaw with a mean loss score of 3.99, and conventional 

demonstration method with a mean loss score of 1.07. This indicates that the cooperative groups retained 

more what had been learnt when compared to the conventional lecture approach group. 

 

DISCUSSION 

Result from the study has revealed a significant difference between the achievement of Basic Science 

students in Jigsaw IV, Group Investigation and Reversed Jigsaw Cooperative Instructional Strategies and 

conventional Demonstration method in favour of the three cooperative instructional strategies. This result 

indicates that the instructional strategies are more effective in enhancing Basic Science students’ interest 
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and achievement than the conventional demonstration method with Reversed Jigsaw having the greatest 

positive effect followed by Group Investigation and then TAI. The findings of the study are consistent 

with the findings of (Sharan & Sharan, 1992; Heeden, 2003; Tan, Sharan & Lee, 2006; Janson, Somsook 

& Coll, 2008, Keramati, 2010; Ajaja & Eravwoke, 2010; Anowar & Rohanni, 2012; Bukunola & Idowu, 

2012; Gull & Shehzad, 2015; Odagboyi, Otuka & Uzoechi, 2015; Kabutu, Oloyede & Bandele, 2015; 

Gambari & Yusuf, 2017), who in their various researches reported that students taught using cooperative 

learning strategies achieve better academically than those taught using the conventional demonstration 

method. In relation to retention, the same researchers found that cooperative learning strategies had 

greater ability to increase the retention of Basic Science students. 

These findings have strong implications for the teaching and learning of Basic Science in Secondary 

Schools in Nigeria, Jigsaw IV, Group Investigation and Reversed Jigsaw Cooperative Instructional 

Strategies should be given strong emphasis in the teaching of Basic Science in Secondary Schools of 

Nigeria. 

 

CONCLUSION 

The findings of the study, among others have shown that; Jigsaw IV, Group Investigation and Reversed 

Jigsaw Cooperative Instructional Strategies are a way of improving achievement and interest in Basic 

Science at the Junior Secondary School level in Nigeria. The present conventional demonstration method 

employed by teachers should drastically be minimized and only used in concert with more student-

centered approaches. 

 

RECOMMENDATIONS 

1. Jigsaw IV, Group Investigation and Reversed Jigsaw Cooperative Instructional Strategies should 

be used to enhance the teaching and learning of Basic Science and Technology. This is because 

they are innovative and have the potential to motivate learners towards learning Science. 

2. Students should always be encouraged to work together in groups so as to enable them imbibe the 

culture of working together cooperatively in order to promote their understanding of Science. 

3. Proprietors of school should organize seminars and workshops to equip teachers to enable them 

acquire more knowledge and skills of how to use cooperative learning strategies in the teaching 

and learning of Basic Science. 

 

REFERENCES 

Achimugu, L. (2016). Factors affecting the effective implementation of senior secondary education 

chemistry curriculum in Kogi State, Nigeria. International Journal of Scientific and Research 

Publications, 6(5), 562-566. 

Akani, O. (2017). Effect of guided discovery method of instruction and students’ achievement in 

chemistry at the secondary school level in Nigeria. International Journal of Scientific Research 

and Education, 5(2), 6226-6234. 

Ajaja, O.P. & Eravwoke, O.U. (2010). Effects of cooperative learning strategies on junior secondary 

school students’ achievement in integrated science. Electronic Journal of Science Education, 

14(1), 24-33. 

Alabi, T.O. & Lasisi, N. (2015). Effects of guided discovery and problem solving on achievement of 

secondary school students in volumetric analysis in Niger State. Journal of Science, Technology 

and Education (JOSTE), 3(4), 75-87. 

Alabi, O.A. (2014). Effect of activity based teaching strategy on students’ achievement on secondary 

school students in Chemistry. Journal of Education and Policy review; 6(2), 119-128. 

Anowar, H.I. & Rohanni, A.T. (2013). Effects of cooperative learning on students’ achievement and 

attitude in secondary mathematics. 3
rd

 World Conference learning, teaching and educational 

leadership. Procedia-Social and Behavioural Science. 93, 473-477. 

Azuka, B.F. (2012). Improving the memory of students in mathematics classroom towards better 

performance. The Journal of the Mathematics Association of Nigeria, 37(1), 65-72.  

Samuel ….. Int. J.  Innovative Educ. Res 6(2): 54-62, 2018 



62 
 

Bukunola, B.A.J. & Idowu, O.D. (2012). Effectiveness of cooperative learning strategies on Nigerian 

junior secondary students’ academic achievement in Basic Science. British Journal of Education, 

Society and Behavioural Science. 2(3), 307-325. 

Danjuma, G.S. (2015). Effects of collaborative and competitive learning strategies on upper Basic II 

students’ interest and achievement in Basic Science. Unpublished Ph.D Thesis, University of 

Nigeria, Nsukka. 

Federal Republic of Nigeria (2014). National policy on education. NERDC Press Lagos. 

Gambari, I.A. & Yusuf, O.M. (2017). Relative effectiveness of computer-supported Jigsaw II, STAD and 

TAI cooperative learning strategies on performance, attitude and retention of secondary school 

students in Physics. Journal of Peer Learning 10:76-94. 

Gull, F. & Shehzad, S. (2015). Effects of cooperative learning on students’ academic achievement. 

Journal of Education and Learning, 9(3), 246-255. 

Heeden, T. (2003). The reversed jigsaw: a process of cooperative learning and discussion. Teaching 

Sociology, 31(3), 325-332. 

Janson, N., Somsook, E., & Coll, R. (2008). The undergraduate chemistry practical learning experiences 

using Jigsaw IV method. Journal of Science and Mathematics Education in Southeast Asia. 31(2), 

178-200. 

Kabutu, F.R., Oloyede, O.I. & Bandele, M.F. (2015). An investigation into the achievement of junior 

secondary school students taught integrate science using the cooperative learning strategy in 

Nigeria. European Journal of Physics and Chemistry, 7(2), 63-73. 

Kerammati, M. (2010).  Effect of cooperative learning on academic achievement of physics course. 

Journal of Computers in Mathematics and Science Teaching, 29(2), 155-173. 

Odagboyi, I.A., Otuka, J.O.E & Uzoechi, B.C. (2015). Effect of the Jigsaw cooperative learning approach 

on Biology students’ achievement and conceptual change. Journal of Science Teachers 

Association of Nigeria. 50(1), 163-173. 

Omorogbe, E. & Ewansiha, J.C. (2013). The challenge of effective science teaching in Nigeria secondary 

schools. Academic Journal of Interdisciplinary Studies, MCSER Publishing, Rome – Italy, 2(7), 

181-188. 

Oni, J.O. (2014). Teacher method of teaching and student academic achievement in Basic Science and 

Technology in junior secondary schools in South-West, Nigeria. Journal of Education and Social 

Research, 4(3), 397-402. 

Osokoya, M.M. (2013). Teaching methodology in basic science and technology classes in South-West 

Nigeria. Asian Journal of Education, 1(4), 206-214. 

Samuel, I.R. (2017). Assessment of basic science teachers’ pedagogical practice and students’ 

achievement in Keffi Educational Zone, Nasarawa State, Nigeria. An Unpublished Masters 

Dissertation, Nasarawa State University, Keffi. 

Sharan, Y. & Sharan, S. (1992). Expanding cooperative learning through group investigation. New York 

and London: Teachers Colleges, Columbia University. 

Slavin, R.E. (1986). Using student team learning. Baltimore, MD: John Hopkins University. 

Tan, I. G. C., Sharan, S. & Lee, C. K. E. (2006). Group investigation and student learning: An experiment 

in Singapore schools. Marshall Cavendish Academy. 

 

Samuel ….. Int. J.  Innovative Educ. Res 6(2): 54-62, 2018 


