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ABSTRACT 

This study investigated the effect of Reversed Jigsaw, Team-Assisted Instruction and Guided Discovery 

instructional strategies on the interest and achievement of Basic Science and Technology students. Quasi 

experimental research design was employed for the study. The population of the study comprised JSS II 

students in public co-educational secondary schools in Doma Local Government Area of Nasarawa State, 

Nigeria. The sample for the study was 147 JSS II Basic Science and Technology students from four intact 

classes selected in the study area. Two research questions and two hypotheses guided the study. Students’ 

Interest Rating Scale in Basic Science and Technology (SIRSBST) and Basic Science and Technology 

Student’s Achievement Test (BSTSAT) were used as instruments for data collection. The reliability of 

SIRSBST was determined using Cronbach Alpha and the coefficient obtained was 0.82 while BSTSAT 

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. The findings of the study revealed that there were significant differences in 

the interest and achievement of students taught using Reversed Jigsaw, Team-Assisted Instruction, 

Guided Discovery instructional strategies and the conventional (lecture) method. 

Keywords: Effect, Basic Science and Technology, Achievement, Interest, Instructional                     

Strategies 

 

INTRODUCTION 

The 21
st
 century is characterized by enormous advancement in Science and Technology. For Nigeria to 

realize accelerated development in the 21
st
 century, she needs qualitative science and technology 

education in its 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 and Technology formerly known as Integrated Science and Introductory Technology as 

subject areas were developed by the Nigerian Educational Research and Development Council (NERDC) 

following a directive that it received from the National Council on Education (NCE) in 2015 to 

restructure and realign the existing primary and junior secondary school curriculum to meet the targets of 

the nine-year basic education. The overall objectives of the basic education curriculum were to enable 

students develop interest in science and technology; acquire basic knowledge and skills in science and 
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technology; apply their scientific and technological knowledge and skills to meet societal needs; take 

advantage of the numerous career opportunities offered by science and technology and become better 

prepared for further studies in science and technology (NERDC, 2007). Despite the importance of Basic 

Science and Technology 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 

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 and Technology 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 and Technology 

education, the student-activity-based mode of teaching strategies have been recommended by the Federal 

Republic of Nigeria (FRN, 2013). 

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

order to 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; Kabuttu, Oloyede & Bandele, 2013; Gull & Shehzad, 2015 and Gambari & Yusuf, 2017). There are 

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

this study, Reversed Jigsaw and Team Assisted Instruction will be explored. 

Reversed Jigsaw is one of the newest methods created by Timothy Hedeen 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, judgments through a very active 

discussion. This method was mainly created to cater for the higher class students. It is best advised to give 

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 used 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 3 steps, namely 

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 gather 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 overhead projectors, flipcharts or chalk broad, following which the 

instructor debriefs the whole exercise with review or evaluation of the process. 

Team-Assisted Instruction (TAI) strategy combines cooperative learning with individualized instruction. 

In TAI, students are assigned into a three-member heterogeneous group. Each team member is placed on 
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a stand-alone and learns the materials individually and proceeds at their own pace. Team mates check 

each other’s work against answer sheets and help each other with any problems. Finally, individual and 

group unit tests are taken and scored by the teachers. Each week, teachers total the number of units 

completed by all team members and give certificates or other rewards to the best team (Slavin, 1985; 

Slavin, Leavey & Madden, 1986). 

Guided discovery is an instructional strategy that employs exploration, manipulation and experimentation 

to find out new ideas. It is regarded as convergent thinking. The instructor conceives a succession of 

declarations or questions that guide the learner, step by step, making a series of information that leads to a 

single predetermined goal. Summarily, the teachers initiate a stimulus and the learners react by engaging 

in an active inquiry thereby discovering the appropriate response (Alabi & Lasisi, 2015). 

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). 

Interest is considered to be the feeling of an individual towards a particular object or an activity. It means 

that a child will develop interest in any object or activity that is found to be attractive or stimulating. 

Therefore, in a classroom situation, the learner will be attentive during a lesson only if the instruction is 

appealing to the learner (Danjuma, 2015). 

The persistent under-achievement of students in Basic Science and Technology is alarming. The aim of 

the present study was to determine the extent to which classroom exposures of students to Reversed 

Jigsaw, TAI and Guided Discovery Instructional Strategies could enhance Basic Science and Technology 

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

1. The effect of Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies on students’ 

interest in Basic Science and Technology. 

2. The effect of Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies on students’ 

achievement in Basic Science and Technology. 

Research Questions 

1. What is the effect of Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies on 

students’ interest in Basic Science and Technology? 

2. What is the effect of Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies on 

students’ achievement in Basic Science and Technology? 

Research Hypotheses  
Ho1: There is no significant difference in the mean interest scores of students taught Basic Science using 

Reversed Jigsaw, TAI, Guided Discovery Instructional Strategies and those taught using the 

Conventional Lecture Method. 

Ho2: There is no significant difference in the mean achievement scores of students taught Basic Science 

and Technology using Reversed Jigsaw, TAI, Guided Discovery Instructional Strategies and those 

taught using the Conventional Lecture Method. 

 

RESEARCH METHODOLOGY 

Quasi-experimental, non-equivalent pretest, post-test, control group design was used to carry out the 

study. The sample for the study comprised 147 JSS II Basic Science and Technology students from four 

intact classes selected from public co-education schools in Doma Local Government Area of Nasarawa 

State, Nigeria, based on the results of a pretest which established the similarities of the schools in terms of 

their entry behaviour. The four schools were randomly assigned to the three experimental groups and 

control group. They were then taught using Reversed Jigsaw, TAI, Guided Discovery Instructional 

Strategies and Conventional (lecture) method, respectively for four weeks. 

Two instruments were used for data collection namely; Students’ Interest Rating Scale in Basic Science 

and Technology (SIRSBST) and Basic Science and Technology Students’ Achievement Test (BSTSAT). 
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SIRSBST contained 20 items designed to determine students’ interest in Basic Science. It was rated using 

a four-point rating scale. The options were; Strongly Agree (SA) = 4 points, Agree (A) = 3 points, 

Disagree (D) = 2 points and Strongly Disagree (SD) = 1 point. The Basic Science and Technology 

Students’ Achievement Test (BSTSAT) was designed by the researchers to collect students’ achievement 

in Basic Science and Technology before and after the treatment. This was a 25-item instrument with 

options A – E that tested the students’ knowledge, comprehension and application of four selected topics 

in Basic Science and Technology namely; Energy, Matter, Electro-magnetism and Machines. The items 

were assigned 4 marks each, culminating to the total score of 100 marks. The test was validated by three 

experts in Science and Technology Education and further trial tested using a representative sample. The 

reliability of SIRSBST was determined using Cronbach Alpha and the coefficient obtained was 0.82 

while Kuder-Richardson formula 21 (K-R21) was used to determine the reliability of BSTSAT and the 

reliability coefficient was found to be 0.85 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 Question One: What is the effect of Reversed Jigsaw, TAI and Guided Discovery Instructional 

Strategies on students’ interest in Basic Science and Technology? 

The mean and standard deviation of students’ interest in Basic Science and Technology taught using 

Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies and Conventional (lecture) method 

are presented in Table 1. 

 

Table 1. Mean and Standard Deviation of Interest Scores of Students Taught Basic Science and 

Technology Using Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies and 

Conventional Method 

Teaching Method Type of 

Test 

No of Students Mean SD Interest Gain 

Reversed Jigsaw Pre-test 36 35.15 9.84  

 Post-test 36 62.59 12.87 27.44 

TAI Pre-test 32 31.56 9.57  

 Post-test 32 55.38 12.63 23.82 

Guided Discovery Pre-test 38 30.63 9.73  

 Post-test 38 49.59 10.21 18.96 

 

Conventional  Method 

 

Pre-test 

 

41 

 

30.16 

 

7.83 

 

 Post-test 41 48.06 8.74 17.90 

 

Table 1 shows that the mean interest gain of students taught Basic Science and Technology using 

Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies were 27.44, 23.82 and 18.96 

respectively. While those taught using the conventional (lecture) method had a mean gain of 17.90. This 

result indicates that the three instructional strategies had more positive effect on students’ interest in Basic 

Science and Technology compared to the conventional method. 

 

Research Question Two: What is the effect of Reversed Jigsaw, TAI and Guided Discovery Instructional 

Strategies on students’ achievement in Basic Science and Technology? 

The mean and standard deviation of students’ achievement in Basic Science and Technology taught using 

Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies and Conventional (lecture) Method 

are presented in Table 2. 
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Table 2. Mean and Standard Deviation of Achievement Scores of Students Taught Basic Science 

and Technology using Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies and the 

Conventional Method 

Teaching Method Type of Test No. of Students Mean SD Mean Gain 

Reversed Jigsaw Strategy Pre-test 36 21.65 8.99  

 Post-test 36 66.43 10.87 44.78 

TAI Strategy Pre-test 32 29.56 9.57  

 Post-test 32 68.38 12.63 38.82 

Guided Discovery Strategy Pre-test 38 25.13 8.75  

 Post-test 38 58.73 10.56 33.60 

 

Conventional Method 

 

Pre-test 

 

41 

 

19.03 

 

7.73 

 

 Post-test 41 40.39 9.21 21.36 

 

Table 2 shows that the mean gain achievement scores of students taught with Reversed Jigsaw, TAI and 

Guided Discovery Instructional Strategies. Reversed Jigsaw, TAI and Guided Discovery Instructional 

Strategies were 44.78, 38.82 and 33.60 respectively. While the mean gain achievement score of students 

taught using the conventional (lecture) method was 21.36. This implies that the Instructional Strategies 

had more positive effect on students’ achievement in Basic Science and Technology compared to the 

conventional method. 

Hypothesis One 
There is no significant difference in the mean interest scores of students taught Basic Science and 

Technology using Reversed Jigsaw, TAI, Guided Discovery Instructional Strategies and those taught 

using the Conventional (lecture) Method. 

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

 

Table 3. Result of Analysis of Covariance on Students’ Interest in Basic Science and Technology 

Using SIRSBST 

Source Type III Sum of 

Squares 

Df Mean Square F Sig. Result 

Corrected Model 131857.931 4 6454.7635 98.962 0.000 S 

Intercept 474.372 1 862.328 15.663 0.001 S 

Pretest Interest 2658.364 1 2697.395 51.354 0.000 S 

Group 9754.306 1 9754.306 71.025 0.000 S 

Error 4355.610 140 35.7352    

Total 149100.583 147     

Significant at P<0.05 

 

Table 3 shows that there is significant difference in the interest of students on Basic Science and 

Technology when taught using the different instructional strategies, F-ratio of 71.025, P<0.05. The null 

hypothesis of no significant difference was, therefore, rejected indicating that there is significant 

difference.  

 

Hypothesis Two 

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

Technology using Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies and those taught 

using the Conventional (lecture) Method. 

The data of the test on this hypothesis are provided on Table 4. 
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Table 4. Result of Analysis of Covariance on Students’ Academic Achievement Scores Using 

BSTSAT 

Source Sum of Squares Df Mean Square F Sig. Result 

Corrected Model 2950.731 2 564.9635 89.962 0.000 S 

Intercept 4654.382 1 694.372 14.766 0.001 S 

Pretest   276.537 1 276.537 51.356 0.000 S 

Group 8744.246 1 8744.246 97.232 0.000 S 

Error 3525.413 140    222.735    

Total 20151.309 147     

Significant at P<0.05 

Table 4 shows that there is significant difference in the achievement of students on Basic Science and 

Technology when taught using the different instructional strategies, F-ratio of 97.232, P<0.05. The null 

hypothesis of no significant difference was, therefore, rejected indicating that there is significant 

difference.  

Based on the established significant difference in the 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 5. 

 

Table 5 

Scheffe’s Post-hoc Results of Students’ Achievement Mean Scores of Reversed Jigsaw, TAI and 

Guided Discovery Instructional Strategies 

Groups Mean 

Scores 

Reversed 

Jigsaw 

TAI Guided 

Discovery 

Conventional  

Method 

Reversed Jigsaw Strategy 79.45  0.924 0.435 0.332 

TAI Strategy 62.20 0.924  0.155 0.076 

Guided Discovery Strategy 54.32 0.435 0.155  0.045 

Conventional Method 39.56 0.236 0.172 0.089  

The mean difference is significant at 0.05 alpha level 

 

The results shown in Table 5 indicate that there was no significant difference in the mean achievement 

scores of students exposed to Reversed Jigsaw (mean=79.45) and those exposed to TAI (mean=62.20). 

There was a significant difference in the mean achievement scores of students exposed to TAI 

(mean=62.20) and those exposed to Guided Discovery (mean=54.32). There was a significant difference 

in the mean achievement scores of students exposed to Guided Discovery (mean=54.32) and those 

exposed to Conventional (lecture) Method. 

 

DISCUSSION 

Result from the present study has revealed that there are significant differences in the interest and 

achievement of Basic Science and Technology students when taught using Reversed Jigsaw, TAI and 

Guided Discovery Instructional Strategies and Conventional (lecture) method. The result indicates that 

cooperative instructional strategies are more effective in enhancing Basic Science and Technology 

students’ interest and achievement than the conventional method. These findings are consistent with that 

of Heeden ( 2003); Keramati (2010); Ajaja and Eravwoke (2010); Anowar and Rohanni (2012); Bukunola 

and Idowu (2012); Gull and Shehzad (2015); Odagboyi, Otuka and Uzoechi (2015); Kabutu, Oloyede and 

Bandele (2015); Gambari and Yusuf (2017) and Omiko (2017), who in their various research studies 

reported that students taught using cooperative learning strategies achieved better academically than those 

taught using the conventional (lecture) method. In relation to interest, the same researchers also found that 

cooperative learning strategies had greater prospect of increasing the interest of students compared to the 

conventional (lecture) method. This is further in line with the finding of Danjuma (2015) who found that 

cooperative instructional strategies have positive effect on students’ interest in science subjects. 
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These findings have strong implications for the teaching and learning of Basic Science and Technology in 

Nigerian secondary schools. Reversed Jigsaw, TAI and Guided Discovery Instructional Strategies should 

therefore, be given strong emphasis in the teaching of Basic Science and Technology in Nigerian 

Secondary Schools. 

 

CONCLUSION 

The findings from this study, among others, have shown that; Reversed Jigsaw, TAI and Guided 

Discovery Instructional Strategies are ways of improving interest and achievement in Basic Science and 

Technology at the Junior Secondary School level in Nigeria. The present conventional (lecture) method 

employed by teachers should drastically be minimized and only used to compliment other more student-

centered approaches. 

 

RECOMMENDATIONS 

1. Reversed Jigsaw, TAI and Guided Discovery 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 and Technology. 

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 and interest in 

Basic Science and Technology. 

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

acquire more knowledge and skills in the use of cooperative instructional strategies in Basic 

Science and Technology. 
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