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ABSTRCT 

This study examined the effect of cooperative instructional strategy on learning behaviour 

and academic achievement in Basic Science in Delta State. Eight research questions and 

hypotheses were formulated and tested. A quasi-experimental design using a 2 x2x2 factorial 

design was adopted for the study. The population of this study comprises of 20,658 JSSII 

students. The sample of the study consists of 176 JSS II students that were drawn from four 

mixed secondary schools in Delta central. Basic Science Achievement Test (BSAT) and 

Students Learning Behaviour Scale (SLBS) were used for data collection in this study. The 

validity and reliability of the instruments were determined. The reliabilities of the instruments 

were determined using Kuder-Richardson formula -21 and Cronbach Alpha, and reliability 

index of 0.85 and 0.79 were obtained for BSAT and SLBS respectively. Data collected before 

and after five weeks of instruction were analysed using t-test and Analysis of covariance 

(ANCOVA). The findings among others indicated that: There was a significant difference 

between the mean academic achievement scores of students taught Basic Science using 

cooperative instructional strategy and those taught with lecture instructional strategy. There 

was a significant difference between the learning behaviour scores of students taught Basic 

Science using cooperative instructional strategy and those taught with lecture instructional 

strategy. There was a significant interaction effect of instructional strategies, sex and 

location on students’ academic achievement in Basic Science.There was a significant 

interaction effect of instructional strategies, sex and location on students learning behaviour 

in Basic Science. From the findings, it was concluded that the use of cooperative 

instructional strategy enhances the academic achievement and learning behaviour of students 

in Basic Science better than lecture instructional strategy. Based on the findings it was 

recommended among others that Basic science teachers should endeavour to expose students 

to cooperative instructional strategy so as to promote and encourage social interaction, 

active engagement in learning, learning by doing and learning by experience in the 

classroom as well as their academic achievement. 
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INTRODUCTION 

Basic Science, formerly known as Integrated Science, is the first form of science that 

students come across at the junior secondary school level. It is a science subject that prepares 

learners at the basic educational level for the study of core science subjects like Physics, 

Chemistry, and Biology.  Basic science is required in all fields of science, applied science, 

and social sciences and cuts across diverse aspects of secondary school curricula. A careful 

look at its content will show that Basic Science helps students understand how science works 

in their life and the world they live in. It also enables students to see how science affects their 

life and the world around them. Therefore, students have to be well grounded in Basic 

Science at the junior secondary school also known as upper basic school.  While underlining 

the relevance of Basic Science, Ekundayo (2012) asserts that Basic Science enables students 

to grasp science concepts, principles, theories, and laws that are further expanded in the core 

sciences. Basic science education, according to Jirgba (2008), exposes students to scientific 

activities.  

Thus, Basic Science is a subject that entails the presentation of scientific ideas as a 

unified whole. Basic Science is taught in junior secondary schools in Nigeria to in order to 

lay the foundation for future scientific and technological progress. Basic Science is taught in 

junior secondary schools to keep up with this pace and to capture the hearts of the students 

while they are still young. Basic Science is given great emphasis in the junior secondary 

school curriculum. The objectives of Basic Science teaching in Nigeria's secondary schools 

are to: "provide students at the junior secondary school level a sound basis for continuing 

science education, enhance the scientific literacy of the citizenry; allow students to 

understand their environment in its totality rather than in fragments; allow the students to 

have a general view of the world of science" (Federal Ministry of Education, 2004). 

Furthermore, Basic Science is taught at the junior secondary school level of education to 

allow students to expand on and concretize their science knowledge gained in lower basic 

level and to create the groundwork for the study of core science subject such as Biology at 

the Senior Secondary level of education. In order to achieve these objectives of basic science, 

there is a need for Basic Science teachers in junior secondary school to teach the subject with 

the use of effective instructional strategies. 

Overtime, many instructional strategies have been devised and tested. While many 

have been considered unsuitable for teaching and learning at the secondary school level, a 

few are still being considered relatively effective. Instructional strategies are known to 

contribute very significantly to the learning behaviour and academic achievement of students 

in various subject areas. The instructional strategies used by teacher could enable students to 

develop an interest in a subject. It appears, however, that many basic science teachers at the 

secondary school level are not aware or do not have the accurate understanding of various 

innovative instructional strategies for effective teaching of basic science. As a result, Basic 

Science is often taught using the lecture method.  

The lecture method is an instructional strategy in which the teacher presents a verbal 

discourse on a particular topic or concept to the learners. In the lecture method, teachers often 

present preplanned lessons to the students with little or no instructional materials. Lecture 

method involves a verbal presentation of ideas, concepts, generalizations and facts. The 

practice in this method is that of spoon-feeding the learners with information or facts. In its 

purest form, the lecture method is a one-way interaction in which the teacher speaks to the 

students in an authoritative manner, and the students have no chance to raise questions or 

make comments throughout the class (Hussain, Azeem & Shakoor, 2011). The lecture 

method advantages include the ability to introduce new subject matter or offer overview 
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summaries to students, the ability to teach groups of any size, and the ability for the instructor 

to cover a lot of ground in a short amount of time. Being a teacher-centre method, the lecture 

method makes the teacher function as a classroom lecturer, presenting information about a 

concept to the students who then passively receive the knowledge being presented and 

making the teacher feel in-charge in the classroom setting. 

As good as the lecture method seems to be, it has some drawbacks that can hinder 

effective learning among students. It does not take into account individual needs and feelings. 

Nwagbo and Chikelu (2011) observed that the lecture method is the most prevalent 

instructional strategy that most teachers often use in teaching. Mari (2014) had advocated a 

shift away from the lecture method in the teaching of science subjects. This is due to its 

drawbacks in science classes when it comes to learning science. Teachers are required to 

have sound knowledge of various instructional strategies that would enable them to provide 

the kinds of learning experiences that encourage students to engage in meaningful, 

integrative, value-based, demanding, and active learning. Teachers are expected to use 

instructional strategy that are based on constructivism, that is instructional strategy that allow 

students to construct their own understanding. One of the approaches that could be used to 

facilitate the teaching and learning of science subjects, particularly Basic Science in 

secondary school, is the cooperative instructional strategy. 

A cooperative instructional strategy also known as cooperative learning is a teaching 

method that divides students into small groups so that they can collaborate to help others 

learn more effectively. The cooperative instructional strategy in education, in particular, is 

one in which students are organized into pairs or small groups to assist one another in 

studying the prescribed content (Ajaja & Eravwoke, 2012). A cooperative instructional 

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

order to understand and learn the content of the subject.  Gambari, Shittu, Daramola and 

James, (2016) described cooperative instructional strategy as a type of instructional strategy 

in which students of varying abilities are made to collaborate in small groups to attain a 

common goal. It entails the utilization of a variety of learning activities to help students gain 

a better knowledge of a subject. Students in a group communicate with one another, share 

ideas and information, look for more information, and make decisions for the entire class 

based on their findings.  In order to use cooperative instructional strategy, four main steps 

must be followed. Small groups must be designed for positive interdependence; there must be 

face-to-face contact; individual responsibility; and there must be an opportunity for 

interpersonal skills development in each group. When effectively implemented, cooperative 

instructional strategy may enhance students' learning for better academic achievement. The 

use of cooperative instructional strategy may also enhance students' learning behaviour (Ajaja 

& Mezieobi, 2018). 

Cooperative instructional strategy has an edge over lecture method in terms of their 

effectiveness for improving cognition, social skills, and motivation. Among the things that 

have made cooperative instructional strategy different from the lecture method are 

interdependence and accountability, because each member of a group is important for the 

group to succeed. The cooperative instructional strategy has been used by many researchers 

as an instructional strategy with positive and improved results. For example, Iqbal (2004) did 

a study to see how cooperative learning affect the academic achievement of secondary school 

students in mathematics and found that the students who were taught by the cooperative 

learning did better than those who were taught by the traditional lecture method. Yusuf 

(2014) conducted a study to investigate the effect of cooperative learning instructional 

strategy on students' achievement in social studies, and the result of his study indicated that 
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there was a significant difference in the achievement of students taught using cooperative 

instructional strategy and those taught using lecture instructional methods in social studies, in 

favour of those taught using cooperative instructional strategy. Ugwuanyi (2016) examined 

co-operative learning strategy and student’s academic achievement in Home Economics and 

found that there is a difference between scores of students taught with co-operative learning 

strategy and scores of those taught with lecture method.  

In an educational setting, academic achievement is a quantitative index that shows a 

student's cognitive, affective, and psychomotor domains. Academic achievement is defined as 

a student's capacity to learn and remember facts, as well as communicate their knowledge 

orally or in writing, especially in the face of examination pressure (Kpolovie, Joe, & Okoto, 

2014).  Academic achievement can also be seen as the extent to which a student benefits from 

instructions in a certain area of study. Academic achievement is vital because it leads to 

future success (Areepattamannil & Freeman, 2018). Though the factors affecting students' 

academic achievement at school appear to be multivariate in nature, the instructional 

strategies used by teachers seem to have a greater effect on students' academic achievement 

(Amirtha & Umesh, 2014). Hence, one of the most common problems teachers have is 

figuring out the best instructional strategies to help students learn basic science effectively. 

Many studies have shown that many teachers trade teaching for subject matter mastery in 

order to cover the syllabus in a short amount of time. This forces them to use only one 

instructional strategy—the lecture method, which does not help students develop appropriate 

learning behaviours for better academic achievement. 

The term "learning behaviour" refers to learned actions that enable students to access 

learning and interact with others productively in their learning environment. Learning 

behaviours may also be regarded as actions taken by students in the classroom in order to 

learn a given concept effectively. Such actions could be persistency and attentiveness during 

the teaching-learning process. Saxena (2012) defines learning behaviour as the mental 

readiness of students to learn, which indicates their resourcefulness, creative thinking, and 

imaginative activities, love for learning, high interest in reading and writing, and also better 

psychological adjustment in class and school. Learning behaviours describe students’ 

readiness to absorb and apply the knowledge shared in the classroom or other learning 

activities.  

Learning behaviours also describe students’ readiness to listen, contribute to 

classroom discussion, ask questions, and use different learning styles to learn any concept in 

and outside of school. These behaviours are formed both within and outside of the classroom. 

Learning behaviour emphasizes the critical connection between students and classroom 

actives. Thus, learning behaviour has far-reaching implication on instructional strategy 

adopted by teachers in the classroom. Nissim and Trotskovskyr (2014) claim that a good 

match between students’ learning behaviour and teachers’ instructional strategy contributes to 

students’ achievements. This implies instructional strategy could be used to transform 

students learning behaviour and academic achievement. 

The effect of cooperative instructional strategy in relation to sex on students learning 

behaviour and achievement may be the same or different. This raises the issue of sex 

differential in relation to students' learning behaviour and academic achievement. The term 

"sex" is a biological construct of being male or female. According to research, sex as a factor 

might affect a student's academic achievement since male students are more likely to score 

better than their female counterparts (Adesogi & Olatunbosum, 2008). O'Connor, Dearing, 

and Collins (2011) however asserted that females are more likely than males to interact 

among themselves by working well in small group settings and discussing a problem or task 
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idea, whereas males prefer to work alone and frequently "argue over who will lead when 

working in a group." As a result, given equal opportunities, females could achieve better 

grades than their male counterparts. Fabunmi (2014) found that sex composition has a 

substantial association with students' academic achievement. Aside from that, there have been 

some discrepancies in the data on sex differences and academic achievement (Dania, 2014). 

This means that the argument about sex in relation to students' academic achievement in 

basic science is still not resolved. Hence, sex is included as a moderating variable in this 

study. 

Also, the effects of cooperative instructional strategy on students learning behavior 

and achievement may vary on the basis of location. The location of a school could be in an 

urban or rural area. According to Funk and Wagnalls (2013), urban areas are those densely 

populated towns or cities with the basic amenities and facilities that make life comfortable, 

while rural areas are those places distinguished from towns and cities with little or no basic 

amenities or facilities. School location greatly influences the available facilities, which in turn 

determine the choice of instructional strategy that teachers employ in the teaching of any 

subject in school. Students in urban areas may find it easier to adapt to the use of a given 

instructional strategy than those in rural areas due to the level of resources available. Hence, 

most students and teachers prefer schools in urban areas with available social amenities to the 

detriment of rural schools where the population is low and only subsistence livelihoods 

prevail. While examining the influence of location on students’ academic achievement, Musa 

and Umar (2016) showed that the academic achievement of urban students is quite higher 

than students in rural areas. On the other hand, Reeves and Bylund (2015) do not see the 

relevance of school location, whether urban or rural, to the academic achievement of 

students. Hence, the issue of location in relation to academic achievement appears to be 

inclusive. It is therefore included in this study to ascertain whether the use of cooperative 

instructional strategy will have a differential effect on the academic achievement of urban 

and rural students in basic science. Cooperative instructional strategy being innovative 

strategy may help to close the learning and achievement gap among urban and rural students. 

According to the Federal Government of Nigeria's National Policy on Education 

(2018), innovative instructional techniques are highly needed at all levels of education, 

irrespective of location. However, it appears most teachers, either in urban or rural areas, are 

unaware of the benefits of cooperative instructional strategy. As a result, most schools are not 

effectively teaching students to become aware of their own learning and derive their own 

patterns of thought and meaning from content presented through interaction. This study will 

be carried out in an attempt to fill in the existing knowledge gap on the effect of cooperative 

instructional strategy on basic science students’ achievement using our local environment. An 

attempt will be made to examine the effect of cooperative instructional strategy on students’ 

learning behaviour and academic achievement in Basic Science in Delta State, and also to 

determine whether the effects will be sex and location biased.  

Statement of the Problem 

In recent times, the teaching and learning of basic science have been faced with 

numerous problems that are capable of hampering the attainment of the objectives specified 

by the National Policy on Education. One such problem is low academic achievement, and 

this problem has been over the years attributed to teachers' use of ineffective methods in 

science teaching. One such problem is low academic achievement, and this problem has been 

over the years attributed to teachers' use of ineffective methods in science teaching.  
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Hence, many authors have called for a shift from teacher-centred instructional 

strategies such as the lecture method to a student-centred instructional strategy like 

cooperative instructional strategy. The problem of the study, therefore, is will the application 

of cooperative instructional strategy in the teaching of Basic Science produce differential 

learning behaviour and achievement among upper basic school students in general and 

especially among students of various locations and sex? 

Research Questions 

The following research questions guided the study: 

1. 1. What will be the difference between the mean academic achievement scores of 

students taught Basic Science using cooperative instructional strategy and those 

taught with lecture instructional strategy? 

2. What will be the difference in the mean academic achievement scores of male 

and female students taught Basic Science using cooperative instructional 

strategy? 

3. What will be the difference in the mean academic achievement scores of urban 

and rural students taught Basic Science using cooperative instructional strategy? 

4. What will be the difference between the learning behaviour scores of students 

taught Basic Science using cooperative instructional strategy and those taught 

with lecture instructional strategy? 

5. What will be the difference in the learning behaviour of male and female students 

taught Basic Science using cooperative instructional strategy? 

6. What will be the difference in the learning behaviour scores of urban and rural 

students taught Basic Science using cooperative instructional? 

7. What will be the interaction effect of instructional strategies, sex and location on 

students’ academic achievement in Basic Science? 

8. What will be the interaction effect of instructional strategies, sex and location on 

students learning behaviour in Basic Science? 

Hypotheses 

1. The following hypotheses were formulated and tested at 0.05 level of 

significance.There will be no significant difference between the mean academic 

achievement scores of students taught Basic Science using cooperative 

instructional strategy and those taught with lecture instructional strategy. 

2. There will be no significant difference in the mean academic achievement scores 

of male and female students taught Basic Science using cooperative instructional 

strategy. 

3. There will be no significant difference in the mean academic achievement scores 

of urban and rural students taught Basic Science using cooperative instructional 

strategy. 

4. There will be no significant difference between the learning behaviour scores of 

students taught Basic Science using cooperative instructional strategy and those 

taught with lecture instructional strategy. 

5. There will be no significant difference in the learning behaviour of male and 

female students taught Basic Science using cooperative instructional strategy. 

6. There will be no significant difference in the learning behaviour scores of urban 

and rural students taught Basic Science using cooperative instructional. 

7. There will be no significant interaction effect of instructional strategies, sex and 

location on students’ academic achievement in Basic Science. 
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8. There will be no significant interaction effect of instructional strategies, sex and 

location on students learning behaviour in Basic Science. 

Purpose of the Study 

The purpose of this study is to examine effect of cooperative instructional strategy on 

student learning behavior and academic achievement in basic science in in Delta Central 

Senatorial District. Specifically, the study sought to:  

1. ascertain the difference between the mean academic achievement scores of students 

taught Basic Science using cooperative instructional strategy and those taught with 

lecture instructional strategy, 

2. determine the difference in the mean academic achievement scores of male and 

female students taught Basic Science using cooperative instructional strategy, 

3. determined the difference in the mean academic achievement scores of urban and 

rural students taught Basic Science using cooperative instructional strategy, 

4. find out the difference between the learning behaviour scores of students taught Basic 

Science using cooperative instructional strategy and those taught with lecture 

instructional strategy, 

5. evaluate the difference in the learning behaviour of male and female students taught 

Basic Science using cooperative instructional strategy, 

6. explore the difference in the learning behaviour scores of urban and rural students 

taught Basic Science using cooperative instructional, 

7. determine the interaction effect of instructional strategies, sex and location on 

students’ academic achievement in Basic Science, and 

8. find out the interaction effect of instructional strategies, sex and location on students 

learning behaviour in Basic Science. 

Significance of the Study  

The outcome of this study may be of tremendous significance to science teacher, 

students, curriculum planners, the Ministry of Basic and Secondary Education, school 

administrators, and researchers. Science teachers may benefit from the findings of this study 

because it will raise their awareness of the usefulness of cooperative instructional strategy in 

the teaching of Basic Science. It might make teachers who are already working realize that 

they need to get more training in order to teach Basic Science effectively with this instruction 

strategy. 

The study's findings may be beneficial to science teacher since it may enable them to 

use the instructional strategy to increase their output and students learning behaviour and 

academic achievement. The results of this study may serve as a reference point for 

curriculum developers, allowing them to plan for a comprehensive and effective science 

curriculum implementation. The findings of the study may be useful to the Ministry of 

Education, particularly the Ministry of Basic and Secondary Education in Delta state, in 

determining the best technique for teaching Basic Science and what to look out for when 

creating a harmonized scheme of work. 

Student learning behaviour and academic achievement may be improved since any 

instructor who comes across the study may have benefited from how the instructional 

strategy can boost teacher effectiveness. The study may help school administrators 

understand the significance of this teaching technique so that they can urge teachers to keep 

their knowledge and abilities up-to-date through seminars, workshops, and conferences. 

When completed, the findings of the study, as well as the recommendations, may be of great 
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benefit to researchers in science education in the future. This study may become a reference 

material for future researchers. It may inspire a new strategy for researching factors affecting 

students' academic achievement in basic science, in particular, and other science subjects, in 

general, in the educational system. 

Scope and Delimitation of the Study 

This study determined the effects of cooperative instructional strategy on learning 

behaviour and academic achievement in Basic Science in delta state. The study will cover 

Cooperative instructional strategy (experimental) and lecture method (control) in relation to 

sex and location. The study will measure students leaning behaviour with learning behaviour 

scale. The study will cover all the junior secondary schools in urban and rural area of Delta 

central Senatorial Districts. The study will however be limited to Junior Secondary Two (JSS 

II) students in Delta Central Senatorial.  JSS I and JSS III students and private school 

students will not be involved in this study. 

RESEARH METHOD 

Research Design  

A quasi-experimental, non-equivalent pre-test, post-test, control group design using a 

2 x2x2 factorial design was adopted for the study. The design has treatments (instruction) at 

two levels (cooperative and lecture instructional strategies) across with sex at two levels 

(male and female) and location at two levels (urban or rural) students. This design was 

considered appropriate because it enable the researcher to use intact classes for the study. It 

also enables the researcher to adapt to the rigid school timetable that did not allow the 

researcher to fully randomize the subjects. The design also allowed the researcher to assign 

students to experimental and control groups based on their intact classes. The quasi-

experimental design allowed deliberate control and manipulation of the independent variables 

or the learning conditions to some extent. 

Population of the Study 

The population of this study comprises a total of 20,658 (10,383 males and 10,275 

females) Junior Secondary School Two (JSSII) students in all the 190 public secondary 

schools in Delta Central Senatorial District during the 2021/2022 academic session. The 

choice of JSS II students as the population for the study was because the JSS III students 

were considered too busy preparing for the Basic Education Certificate Examination (BECE) 

and JSS 1 students were not involved in the study because they are considered not mature 

enough since they are still fresh in the system. 

Sample and Sampling Techniques 

The sample of the study consists of 176 JSS2 students that were drawn from four 

coeducational (mixed) secondary schools in Delta Central Senatorial District. The random 

sampling method was used to select the schools. The four schools were schools owned and 

controlled by the government. Schools that were selected include those enjoying similar 

school facilities and conditions. Four intact classes were used, one from each sampled school. 

For the purpose of this study, each class was randomly assigned to experimental and control 

groups using a simple random sampling method. To assign treatment conditions to the sample 

schools, the schools were first numbered A to D. The two instructional strategies were written 

on four identical square papers, rumpled and mixed together. The instructional approach 

picked was assigned to the sample schools in the order of their numbers. In this way, the four 
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schools were assigned to each of the cooperative instructional strategy (experimental groups) 

and Lecture instructional strategy (control group).  

Research Instruments 

The instruments that were used for data collection in the study were the Basic Science 

Achievement Test (BSAT) and Students Learning Behaviour Scale (SLBS). The BSAT was 

used to measure academic achievement. BSAT consists of two sections. Section A contained 

instruction on the student’s bio-data (group number, sex and location). Section B has 50 

multiple-objective test-items with option letters A-D that cover six different topics. Students 

Learning Behaviour Scale (SLBS), which consists of 16 items, was adapted from Smith 

(2015) with slight modifications. The three-point scale response format used by the original 

author was changed to a four-point rating scale of "Always" (4), "Often" (3), "Sometimes" 

(2), and "never" (1). 

 This was done to make the completion of questionnaire easier for the respondents. 

Students Learning Behaviour Scale (SLBS) consists of two sections. Section A was designed 

to collect students’ personal data such as: group code, sex (male and female), and school 

location. Section B of instrument consists of 16 items that measure learning behaviour of 

students. The respondents were asked to indicate their opinion on four point options with 

close-ended items such as "Always" (4), "Often" (3), "Sometimes" (2), and "never" (1). 

points. A Lesson plan was used for both the experimental and control group. The lesson plans 

covered six topics that were taken from the uniform scheme of work for secondary schools in 

Delta State. 

Validity of Research Instruments 

To validate the Basic Science Achievement Test (BSAT) and the Student Learning 

Behaviour Scale (SLBS), the researcher requested the assistance of two experts in Science 

Education from Delta State University, Abraka, and one Basic Science teacher from a 

secondary school in Ethiope East Local Government Area of Delta State. The experts help to 

confirm the face validity of the instruments. Content validity was carried out on Basic 

Science Achievement Test (BSAT) by the use of the table of specifications. The content of 

each concept was derived from the uniform scheme of work for J SS II in Delta State.  

The lesson plans were validated by the Basic Science teacher. The teacher checked 

the lesson plans to ensure that it is written according to the pattern recommended by the 

Nigerian Educational Research and Development Council (NERDC). The Basic science 

teacher also checked the lesson plans to ensure that the behavioural objectives are clearly 

stated. 

Reliability of Instruments 

The researcher carried out the reliability test of Basic Science Achievement Test 

(BSAT) on 50 JSS II students from two secondary schools in Delta North Senatorial District. 

The Kuder-Richardson formula -21 was used to compute the reliability index of data 

collected, which yielded 0.85. The method was considered appropriate since the test-items in 

the Basic Science Achievement Test (BSAT) are multi-choice achievement tests that are 

scored dichotomously (correct or wrong).  

The reliability of the SLBS was determined using Cronbach Alpha and a reliability 

coefficient of 0.79 was obtained. Cronbach alpha was considered appropriate for the 

computation of the reliability of the Students learning Behaviour Scale since it was based on 

four-point scale. 
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The reliability test was done in order to determine the internal consistency of BSAT 

and SLBS. The lesson plans that were used were also trial-tested in the same secondary 

schools. This trial-test helped to find out the strengths and weaknesses of the lesson plans as 

regards the organisation and characteristics of the two teaching methods. This also allows the 

researcher to give teachers advice on how to use their time during treatment so that the lesson 

plans can be used well. 

Treatment Procedure 

Training of Research Assistants 

Before the actual treatment, the two of the four basic science teachers that served as 

research assistants in the study were trained on the skills of using cooperative instructional 

strategies as stated in Ajaja (2013). The training lasted for four days. Two hours for each day. 

One other specialist joined the researcher in training the Basic Science teachers on the use of 

cooperative instructional strategies. 

The first day was spent discussing the theories, origins, and characteristics of 

cooperative instructional strategy. On the second day, the instructors were trained using the 

training manuals on cooperative instructional strategies developed by the researcher. The two 

instructors for the experimental groups were trained together by the same resource person. 

The training guideline specifically defined the steps and stages involved in using cooperative 

instructional strategies for teaching and the specific roles teachers and students play in each 

stage. 

 The third and fourth days were spent on practise and generation of ideas on how to 

apply cooperative instructional strategy in the teaching of the selected topics. The training 

came to a close when the researcher and the resource person were convinced that the basic 

science teachers trained can accurately apply the strategy in teaching the topics that were 

selected for the study. 

Treatment Proper 

After being assigned to each of the treatment(instructional) groups, two days before of 

the treatment (instruction), pretest was administered on the groups using the BSAT and 

SLBS. The pretest was administered to determine the equivalency of the experiment and the 

control groups as well as to measure the level of prior knowledge of the topics on which the 

test was based.  

A week before the commencement of treatment, the two Basic Science teachers that 

were used for the study were given lesson plans that contain the topics for the five weeks that 

the treatment took place. This was done to ensure that all the instructional presentations 

follow the recommended format for the designated classes. The lesson plan specified both the 

teachers' and students’ activities during instruction. There were four students in each group. 

The teachers in the cooperative–learning group incorporated the basic elements of 

cooperative learning into the group’s experience: positive interdependence, face–to–face 

interaction, individual accountability, social skill development, and group processing as 

recommended by Johnson et al. (as cited in Ajaja, 2013). In addition, the teachers specified 

the objectives, explained the tasks and goal structures, assigned roles within the groups, and 

described the procedure for the learning activities as demonstrated during the training of the 

research assistants. 

During the treatment period, students in the cooperative instructional strategy 

classrooms were instructed by the teachers who followed the guidelines learned during their 
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training. The highlights of the contents in the training guidelines included the following: 

stating the objectives for the lesson; (2) deciding on group size; (3) deciding on who is to be 

in the group; (4) deciding on the room arrangement; (5) deciding on the instructional 

materials to promote interdependence; (6) deciding on roles to ensure interdependence; (7) 

explain the assignment; (8) explain the collaborative goal; (9) explain individual 

accountability; (10) explain intergroup cooperation; (11) explain the criteria for success; (12) 

explain the specific cooperative behaviours; (13) monitor students' work; (14) provide task 

assistance; (15) teach collaborative skills; (16) provide closure for the lesson; (17) evaluate 

the quality and quantity of students’ learning; and (18) assess how well the groups function. 

In the treatment the control group, the teachers presented the content of the topics that 

was selected to the students with the used of lecture instructional strategy.  At the end of the 

instruction by the teacher in each secondary school, a post-test was administered on the 

students with the same BSAT used during the pretest. The Student Learning Behavior Scale 

(SLBS) was also administered to the students. 

Method of Data Analysis  

The research questions were answered using Means (x ̅) and Standard Deviations 

(SD).  Hypotheses were tested with t-test statistics and Analysis of Covariance (ANCOVA) at 

0.05 alpha levels of significance. 

PRESENTATION OF RESULTS  

Research Question One 

What is the difference between the mean academic achievement scores of students taught 

Basic Science using cooperative instructional strategy and those taught with lecture 

instructional strategy? 

Table 1: Means and Standard Deviations (SD) Comparison of The Pretest and Post Test 

Mean Academic Achievement Scores of Students taught Basic Science using 

Cooperative Instructional Strategy and those taught with Lecture Instructional 

Strategy 

Instructional methods N Pretest  Posttest  Mean Gain 

Mean  SD Mean SD 

Cooperative  Instructional strategy 70 8.26 1.09 40.34 6.79 32.08 

lecture instructional strategy 106 8.06 .72 32.54 4.49 24.48 

Mean difference  .20  7.80  7.60 

Total  176      

Table 1 shows that the cooperative instructional strategy group pretest and posttest mean 

scores are 8.26 and 40.34, with standard deviation scores of 1.09 and 4.15, respectively. Also, 

the lecture instructional strategy group has pretest and posttest mean scores of 8.06 and 

32.54, with standard deviation scores of .72 and 1.52, respectively. The difference between 

the pretest and posttest mean achievement score for the cooperative instructional strategy was 

32.08, while the difference between the pretest and posttest mean achievement score for the 

control group was 24.48. To determine if the difference is significant, Ho1 was tested using 

independent t-test statistics and the summary was presented as shown in Table 4 below. 
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Ho1: There will be no significant difference between the mean academic achievement scores 

of students taught Basic Science using cooperative instructional strategy and those taught 

with lecture instructional strategy. 

Table 2: t-Test Comparison of the Mean Academic Achievement Scores of Students 

Taught Basic Science Using Cooperative Instructional Strategy and Those Taught with 

Lecture Instructional Strategy. 

 

Instructional Strategy N Mean 

Std. 

Deviation 

df t-cal. t-crit. Level 

of sign. 

Remark 

Pretest Cooperative  70 8.26 1.09  

174 

 

1.47
ns

 

 

1.96 

 

0.05 

Null 

hypothesis 

not rejected 

 

Lecture  106 8.06 .72     

Posttest Cooperative  70 25.86 4.15  

46 

 

28.36
s
 

 

1.96 

 

0.05 

 

Null 

hypothesis 

rejected 

 

Lecture  106 13.32 1.52    

 

 

Table 2 reveals the t-test comparing the difference between the mean academic 

achievement scores of students taught Basic Science using cooperative instructional strategy 

and those taught with lecture instructional strategy. The table revealed that in the pretest, 

thecalculated t-value of 1.47 is less than critical t-value of 1.96 at an alpha level of 0.05. This 

implies that the two groups were marginally equivalent before instruction (treatment) began.  

However, In the post test, the mean academic achievement scores of students taught 

using cooperative and lecture instructional strategy gives a calculated t-value of 28.36 which 

is greater than the critical t-value of 1.96 an alpha level of 0.05. The null hypothesis was 

therefore rejected. This indicates that there is a significant difference between the mean 

academic achievement scores of students taught Basic Science using cooperative instructional 

strategy and those taught with lecture instructional strategy. 

Research Question Two 

What is the difference in the mean academic achievement scores of male and female students 

taught Basic Science using cooperative instructional strategy? 

Table 3: Means and Standard Deviations (SD) Comparison of the Pretest and Post Test 

Mean Academic Achievement Scores of Male and Female Students Taught Basic 

Science Using Cooperative Instructional Strategy 

Sex  N Pretest  Post-test  Mean 

Difference Mean  SD Mean SD 

Males 29 8.52 .87 39.24 6.42 32.82 

Females  41 8.07 1.21 36.98 8.98 28.00 

Total  70            

 



International Journal of Research in Education and Sustainable Development | ISSN: 2782-7666 

Vol. 3, Issue 1 (January, 2023) | www.ijaar.org/ijresd  

 

13 

 

Table 3 shows that the pretest and posttest mean academic achievement scores of male 

students taught Basic Science using the cooperative instructional strategy are 8.52 and 39.24, 

with standard deviation scores of .87 and 6.42 respectively. Also, the female students taught 

using the cooperative instructional strategy had pretest and posttest mean scores of 8.07 and 

36.98, with standard deviation scores of 1.21 and 8. 98, respectively. The difference in mean 

achievement score between the pretest and posttest for the males was 32.82, while that for the 

females was 28.00. 

To determine if the difference is significant, Ho2 was tested using independent t-test statistics 

and the summary was presented as shown in Table 6 below. 

Ho2: There is no significant difference in the mean academic achievement scores of male and 

female students taught Basic Science using cooperative instructional strategy. 

Table 4: t-test Comparing the Mean Academic Achievement Scores of Male and Female 

Students Taught Basic Science Using Cooperative Instructional Strategy. 

 

 Sex   N Mean 

Std. 

Deviation 

df t-cal. t-

crit. 

 Level 

of sign. 

Remark  

Pretest Male    40 8.28 1.09  

68 

 

.156
ns

 

 

1.98 

 

0.05 

Null 

hypothesis 

not rejected Female 30 8.23 1.14     

Posttest Male    40 39.38 6.85  

68 

 

1.78
ns

 

 

1.98 

 

0.05 

Null 

hypothesis 

not rejected Female 30 35.97 9.17     

 

Table 4 shows the independent t-test statistics comparing t-test comparing the 

difference between the mean academic achievement scores of male and female students 

taught Basic Science using cooperative instructional strategy.  It shows that the difference in 

posttest mean scores between the male and female students as observed in Table 4 was not 

significant. This is because the t-value of 1.78 obtained is less than the critical t-value of 1.96 

at alpha level of 0.05. With this, the null hypothesis which states that there is no significant 

difference in the mean academic achievement scores of male and female students taught 

Basic Science using cooperative instructional strategy was not rejected. This implies that 

there is no significant difference in the mean academic achievement scores of male and 

female students taught Basic Science using cooperative instructional strategy. 

Research Question Three 

What is the difference in the mean academic achievement scores of urban and rural students 

taught Basic Science using cooperative instructional strategy? 

Table 5: Means and Standard Deviations (SD) Comparison of the Pretest and Post Test 

Mean Academic Achievement Scores of Urban and Rural Students Taught Basic 

Science Using Cooperative Instructional Strategy 

Location   N Pretest  Post-test  Mean Difference 

Mean  SD Mean SD 

Urban  40 8.28 1.09 39.38 6.85 32.53 

Rural   30 8.23 1.14 35.97 9.17 26.80 

Total  70            
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Table 5 shows that the pretest and posttest mean academic achievement scores of 

urban students taught Basic Science using the cooperative instructional strategy are 8.28 and 

39.38, with standard deviation scores of 1.09 and 6.85respectively. Also, the rural students 

taught using the cooperative instructional strategy had pretest and posttest mean scores of 

8.23 and 35.97, with standard deviation scores of 1.14 and 9.17, respectively. The difference 

in mean achievement score between the pretest and posttest for the urban was 32.53 while 

that for the rural was 26.80.  

To determine if the difference is significant, Ho3 was tested using independent t-test 

statistics and the summary was presented as shown in Table 8 below. 

Ho3: There will be no significant difference in the mean academic achievement scores of 

urban and rural students taught Basic Science using cooperative instructional strategy. 

Table 6: t-test Comparing the Mean Academic Achievement Scores of Male and Female 

Students Taught Basic Science Using Cooperative Instructional Strategy. 

 

 Location  N Mean 

Std. 

Deviation 

df t-cal. t-crit.  Level of 

sign. 

Remarks  

Pretest Urban   40 8.28 1.09  

68 

 

.156
ns

 

 

1.98 

 

0.05 

Null 

hypothesis 

not 

rejected 
Rural  30 8.23 1.14     

Posttest Urban   40 39.38 6.85  

68 

 

1.78
ns

 

 

1.98 

 

0.05 

Null 

hypothesis 

not 

rejected 
Rural  30 35.97 9.17    

 

 

Table 6 shows the t-test comparing the difference between the mean academic 

achievement scores of urban and rural students taught Basic Science using cooperative 

instructional strategy. From the table the mean academic achievement score of urban students 

is 39.38 with standard deviation of 6.85, while that of rural students is 35.97 with standard 

deviation of 9.17. This gives a calculated t-value of 1.78 and a critical t-value of 1.98.  The t-

calculated is less than the t-critical value of 1.98 at alpha level of 0.05. The null hypothesis 

was therefore accepted. This indicates that there was no significant difference in the mean 

academic achievement scores of urban and rural students taught Basic Science using 

cooperative instructional strategy. 

Research Question Four 

What is the difference between the mean learning behaviour scores of students taught Basic 

Science using cooperative instructional strategy and those taught with lecture instructional 

strategy? 

  



International Journal of Research in Education and Sustainable Development | ISSN: 2782-7666 

Vol. 3, Issue 1 (January, 2023) | www.ijaar.org/ijresd  

 

15 

 

Table 7: Means and Standard Deviations (SD) Comparison of Learning Behaviour Rating of 

Students taught Basic Science using Cooperative Instructional Strategy and those taught with 

Lecture Instructional Strategy 

Instructional methods N Pre-Learning 

Behaviour 

Post-Learning 

Behaviour 

Mean gain 

Mean SD Mean SD 

Cooperative  Instructional strategy 70 1.96 .34 3.29 .58 1.33 

lecture instructional strategy 106 1.94 .55 1.97 .43 .03 

Mean Difference  .02  1.32  1.30 

Total  176      

 

Table 7 shows that the cooperative instructional strategy group pretest and posttest 

mean learning behaviour scores are 1.96and 3.29, with standard deviation scores of .34and 

.58, respectively. Also, the lecture instructional strategy group has pretest and posttest mean 

learning behaviour scores of 1.94and 1.97, with standard deviation scores of .55and .43, 

respectively. The difference between the pretest and posttest mean score for the cooperative 

instructional strategy was 1.33, while the difference between the pre-learning behaviour and 

post-learning behaviour rating for the control group was .03.  The mean difference between 

the mean learning behaviour gain ratings of the cooperative instructional strategy 

(experimental) and lecture instructional strategy (control) group was .1.30. To determine if 

the difference is significant, Ho4 was tested using independent t-test statistics and the 

summary was presented as shown in Table 10 below. 

Ho4: There will be no significant difference between learning behaviour scores of students 

taught Basic Science using cooperative instructional strategy and those taught with lecture 

instructional strategy. 

Table 8: t-test Comparing the Learning Behaviour Scores of Students Taught Basic 

Science Using Cooperative Instructional Strategy and Those Taught with Lecture 

Instructional Strategy. 

 

Instructional 

Strategies N Mean 

Std. 

Deviatio

n 

df t-cal. t-

crit. 

Level 

of 

sign. 

Remarks  

Pre- learning 

behaviour 

score 

Cooperative  70 1.96 .34  

174 

 

.19
ns

 

 

1.96 

 

0.05 

Null 

hypothesis 

not rejected Lecture  106 1.94 .55     

Post- learning 

behaviour 

score 

Cooperative  70 3.29 .58  

174 

 

17.28
s
 

 

1.96 

 

0.05 

Null 

hypothesis 

rejected Lecture  106 1.97 .43     

 

Table 8 reveals that the two groups possess similar learning behaviour before instruction 

(treatment) began this was confirmed by t-value of 1.86 which is less that the critical t-value 

of 1.96 at an alpha level of 0.05. However, In the post test, the mean learning behaviour 

scores of students taught using cooperative and lecture instructional strategy are 3.29 and 

1.97, with standard deviation scores of .58 and .43, respectively. This gives a calculated t-

value of 17.28 and a critical t-value of 1.96.  The t-calculated is greater than the t-critical 

value of 1.96 at an alpha level of 0.05. The null hypothesis was therefore rejected. This 



International Journal of Research in Education and Sustainable Development | ISSN: 2782-7666 

Vol. 3, Issue 1 (January, 2023) | www.ijaar.org/ijresd  

 

16 

 

indicates that there is a significant difference between the mean learning behaviour scores of 

students taught Basic Science using cooperative instructional strategy and those taught with 

lecture instructional strategy. 

Research Question Five 

What is the difference in the mean learning behaviour scores of male and female students 

taught Basic Science using cooperative instructional strategy? 

Table 9: Means and Standard Deviations (SD) Comparison of the Mean Learning 

Behaviour Scores of Male and Female Students Taught Basic Science Using 

Cooperative Instructional Strategy 

Sex  N Pre-Learning 

Behaviour 

Post-Learning 

Behaviour 

Mean gain 

Mean SD Mean SD 

Males 29 2.01 .39 3.44 .56 1.43 

Females  41 1.92 .30 3.24 .55 1.32 

Mean difference   .09    .20  .11 

Total  70      

 

Table 9 shows that the pretest and posttest mean academic achievement scores of male 

students taught Basic Science using the cooperative instructional strategy are 2.01and 3.44, 

with standard deviation scores of .39 and .56 respectively. Also, the female students taught 

using the cooperative instructional strategy had pretest and posttest mean scores of 1.92and 

3.24, with standard deviation scores of .30 and .55, respectively. The difference in mean 

achievement score between the pretest and posttest for the males was .02, while that for the 

females was .11. To determine if the difference is significant, Ho5 was tested using 

independent t-test statistics and the summary was presented as shown in Table 12 below. 

Ho5: There will be no significant difference in the learning behaviour scores of male and 

female students taught Basic Science using cooperative instructional strategy. 

 

Table 10: t-test Comparing the Mean Learning Behaviour Scores of Male and Female 

Students Taught Basic Science Using Cooperative Instructional Strategy. 
 

 

 Sex  N Mean 

Std. 

Deviation 

df t-cal. t-crit.  Level 

of 

sign. 

Remarks  

Pre-Learning 

Behaviour 

Male  29 2.01 .39  

68 

 

1.10
ns

 

 

1.98 

 

0.05 

Null 

hypothesis 

not rejected Female  41 1.92 .30     

Post-Learning 

Behaviour 

Male  29 3.44 .56  

68 

 

1.89
ns

 

 

1.98 

 

0.05 

Null 

hypothesis 

not rejected Female  41 3.24 .55     

ns= not significant 



International Journal of Research in Education and Sustainable Development | ISSN: 2782-7666 

Vol. 3, Issue 1 (January, 2023) | www.ijaar.org/ijresd  

 

17 

 

Table 10 reveals the t-test comparing the difference between the mean learning 

behaviour scores of urban and rural students taught Basic Science using cooperative 

instructional strategy. From the table the mean learning behaviour score of male students is 

3.44 with standard deviation of .56, while that of female students is 3.24 with standard 

deviation of .55. This gives a calculated t-value of 1.89 and a critical t-value of 1.98.  The t-

calculated is less than the t-critical value of 1.98 at an alpha level of 0.05. The null hypothesis 

was not rejected. This indicates that there was no significant difference in the mean learning 

behaviour scores of male and female students taught Basic Science using cooperative 

instructional strategy. 

Research Question Six 
What is the difference in the mean academic achievement scores of urban and rural 

students taught Basic Science using cooperative instructional strategy? 

Table 11: Means and Standard Deviations (SD) Comparison of the Pretest and Post 

Test Mean Academic Achievement Scores of Urban and Rural Students Taught Basic 

Science Using Cooperative Instructional Strategy 

Location  N Pre-Learning 

Behaviour 

Post-Learning 

Behaviour 

Mean gain 

Mean  SD Mean SD 

Urban  40 2.00 .39 3.44 .48 1.44 

Rural   30 1.89 .24 3.20 .58 1.31 

Mean difference  .11  .24  .13 

Total  70      

 

Table 11 shows that the pre-learning behaviour and post-learning behaviour scores of 

urban students taught Basic Science using the cooperative instructional strategy are 2.00and 

3.44, with standard deviation scores of .39and .48 respectively. Also, the rural students taught 

using the cooperative instructional strategy had pre-learning behaviour and post-learning 

behaviour mean scores of 1.89 and3.20, with standard deviation scores of .24 and .58, 

respectively. The difference in mean achievement score between the pretest and posttest for 

the urban was 1.44, while that for the rural was 1.31. 

To determine if the difference is significant, Ho6 was tested using independent t-test 

statistics and the summary was presented as shown in Table 14 below 

Ho6: There will be no significant difference in the learning behaviour scores of urban and 

rural students taught Basic Science using cooperative instructional strategy. 
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Table 12: t-test Comparing the Mean Learning Behaviour Scores of Urban and Rural 

Students Taught Basic Science Using Cooperative Instructional Strategy. 

 

  

Location  N Mean 

Std. 

Deviation 

df t-cal. t-

crit. 

 Level of 

sign. 

 

Pre-Learning 

Behaviour 

 

Urban  
40 

2.00 .39  

68 

 

1.28
ns

 

 

1.98 

 

0.05 

Null 

hypothes

is not 

rejected 
Rural   

30 
1.89 .24     

Post-Learning 

Behaviour 

Urban  
40 

3.44 .48  

68 

 

1.85
ns

 

 

1.98 

 

0.05 

Null 

hypothes

is not 

rejected 
Rural   

30 
3.20 .58    

 

   ns= not significant 

Table 12 reveals the t-test comparing the difference between the mean learning 

behaviour scores of urban and rural students taught Basic Science using cooperative 

instructional strategy. From the table the post-learning behaviour mean of urban students is 

3.44 with standard deviation of .48, while that of rural students is 3.20 with standard 

deviation of .58. This gives a calculated t-value of 1.85 and a critical t-value of 1.98.  The t-

calculated is less than the t-critical value of 1.98 at an alpha level of 0.05. The null hypothesis 

was not rejected. This indicates that there was no significant difference in the mean learning 

behaviour scores of urban and rural students taught Basic Science using cooperative 

instructional strategy. 

Research Question Seven 

What will be the interaction effect of instructional strategies, sex and location on students’ 

academic achievement in Basic Science?  

Table 13: The Interaction Effect of Instructional Strategies, Sex and Location on 

Students’ Academic Achievement in Basic Science. 

 

Instructional Strategies * Sex * Location 
Dependent Variable:   POSTTEST 

Instructional Strategies SEX 

LOCATIO

N Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

Cooperative  Male  Urban  41.63 1.25 39.16 44.10 

Rural  38.70 1.72 35.29 42.10 

Female  Urban  42.00 1.18 39.65 44.34 

Rural  38.20 1.21 35.79 40.60 

Lecture  Male  Urban  33.40 1.04 31.33 35.47 

Rural  31.33 .99 29.36 33.29 

Female  Urban  33.66 1.18 31.31 36.01 

Rural  32.14 1.03 30.10 34.17 

 

Table 13 result shows that the achievement mean score and standard error for urban 

males and females taught using cooperative instructional strategy are 41.63 and 42.00;1.25 
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and 1.18 respectively. Achievement mean score mean scores and standard error for rural male 

and rural female taught cooperative instructional strategy are 38.70 and 38.20 with standard 

error1.72 and 1.21 respectively. The Table 13 also shows that the Achievement mean score 

for the urban male and female taught using lecture method are 33.40 and 33.66, with standard 

error of 1.04 and 1.18 respectively. Also, the Achievement mean scores and standard 

deviation scores for rural male and rural female students taught using lecture method are 

31.33 and 32.14; .99 and 1.03 respectively. To determine if the mean is significant, Ho7 was 

tested using Analysis of covariance and the summary was presented as shown in Table 16 

below. 

Ho7: There will be no significant interaction effect of instructional strategies, sex and location 

on students’ academic achievement in Basic Science. 

 

Table 14: Summary of ANCOVA of the Interaction Effect of Instructional Strategies, 

Sex and Location on Students’ Academic Achievement in Basic Science. 

 

 

Tests of Between-Subjects Effects 
Dependent Variable:   POSTT   

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Corrected Model 2880.145
a
 8 360.018 12.067 .000 

Intercept 2883.817 1 2883.817 96.662 .000 

PRTT 8.697 1 8.697 .292 .590 

Instructional Strategies * Sex * Location 2874.252 7 410.607 13.763 .000 

Error 4982.304 167 29.834   

Total 231445.000 176    

Corrected Total 7862.449 175    

a. R Squared = .366 (Adjusted R Squared = .336) 

 

Table 14 revealed the summary of ANCOVA of the interaction effect of instructional 

strategies, sex and location on students’ academic achievement in Basic Science. The 

computed F-ratio, that is., F (7, 167) is 13.763with a p-value of 0.000. Testing the null 

hypothesis at an alpha level of 0.05, the p-value of 0.000 was less than the alpha level of 

0.05, hence the null hypothesis was rejected. This implies that there is a significant 

interaction effect of instructional strategies, sex and location on students’ academic 

achievement in Basic Science. The nature of interaction was graphically illustrated in figures 

1a and 1b. The graph indicates that there is disordinal interaction of instructional strategies, 

sex and location on students’ academic achievement." This means that there is a visible 

crossing of the lines connecting the mean achievement scores. 

  



International Journal of Research in Education and Sustainable Development | ISSN: 2782-7666 

Vol. 3, Issue 1 (January, 2023) | www.ijaar.org/ijresd  

 

20 

 

Figure Ia. Effect of Instructional Strategies on mean achievement score of male and 

female Students in Urban  
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Figure Ib. Effect of Instructional Strategies on mean achievement score of male and 

female Students in Rural 

 
 

Research Question Eight  

What will be the interaction effect of instructional strategies, sex and location on students’ 

academic achievement in Basic Science?  
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Table 15: Means and Standard Deviations on the Interaction Effect of Instructional 

Strategies, Sex and Location on Students’ Academic Achievement in Basic Science 

 

 

Instructional Strategies * Sex * Location 
Dependent Variable:   POSTLEBCOOP   

Instructional Strategies SEX 

LOCATI

ON Mean 

Std. 

Error 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Cooperative  Male  Urban  3.651 .110 3.433 3.869 

Rural  3.041 .152 2.741 3.342 

Female  Urban  3.240 .105 3.033 3.447 

Rural  3.120 .108 2.908 3.333 

Lecture  Male  Urban  2.056 .093 1.873 2.239 

Rural  1.953 .088 1.779 2.126 

Female  Urban  1.941 .105 1.734 2.149 

Rural  1.917 .091 1.738 2.097 

 

Table 15 result shows that the learning behaviour mean score and standard error for 

urban males and females taught using cooperative instructional strategy are 3.65 and 3.24; 

..11 and .10 respectively. Learning behaviour mean score and standard error for rural male 

and rural female taught cooperative instructional strategy are 3.04 and 3.12 with standard 

error.15 and .11 respectively.  The Table 8 also shows that the Learning behaviour mean 

score for the urban male and female taught using lecture method are 2.05 and 1.94, with 

standard deviation of .09 and .11 respectively. Also, the learning behaviour mean scores and 

standard deviation scores for rural male and rural female students taught using lecture method 

are 1.95 and 1.91; ..08 and .09 respectively. The results suggest ordinal interaction effect (as 

shown in figure 2a and 2b) among instructional strategies, sex and location on students’ 

learning behaviour in Basic Science. To determine if the mean is significant, Ho8 was tested 

using Analysis of covariance and the summary was presented as shown in Table 18 below. 

Ho8: There will be no significant interaction effect of instructional strategies, sex and 

location on students’ learning behaviour in Basic Science. 
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Table 16: Summary of ANCOVA of the Interaction Effect of Instructional Strategies, 

Sex and Location on Students’ Learning Behaviour in Basic Science. 

Tests of Between-Subjects Effects 
Dependent Variable:   Post-Learning Behaviour 

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Corrected Model 78.929
a
 8 9.866 56.415 .000 

Intercept 54.102 1 54.102 309.358 .000 

Pre-Learning Behaviour .591 1 .591 3.379 .068 

Instructional Strategies * Sex * Location 77.789 7 11.113 63.544 .000 

Error 29.206 167 .175   

Total 1199.825 176    

Corrected Total 108.135 175    

a. R Squared = .730 (Adjusted R Squared = .717) 

 

Table 16 revealed the summary of ANCOVA of the interaction effect of instructional 

strategies, sex and location on students’ learning behaviour in Basic Science. The computed 

F-ratio, that is., F (7, 167) is 11.113 with a p-value of 0.000. Testing the null hypothesis at an 

alpha level of 0.05, the p-value of 0.000 was less than the alpha level of 0.05, hence the null 

hypothesis was rejected. This implies that there is a significant interaction effect of 

instructional strategies, sex and location on students’ learning behaviour in Basic Science. 

The nature of interaction was graphically illustrated in figures 2a and 2b. The graph indicates 

that there is disordinal interaction of instructional strategies, sex and location on students’ 

learning behaviour. This means that there is a visible crossing of the lines connecting the 

mean achievement score. 
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Figure 2a. Effect of Instructional Strategies on mean learning Behaviour score of male 

and female Students in Urban  
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Figure 2a. Effect of Instructional Strategies on mean learning Behaviour score of male 

and female Students in Rural  

 
 

Discussion of Results 

In view of the research questions answered and hypotheses tested, findings from the 

study were discussed as follows:  

Academic Achievement Scores of Students Taught Basic Science Using Cooperative 

Instructional Strategy and Those Taught with Lecture Instructional Strategy 
The first finding showed that there was a significant difference between the mean 

academic achievement scores of students taught Basic Science using cooperative instructional 

strategy and those taught with lecture instructional strategy. The finding might be explained 

by the different instructional strategies used in each group. The students in the experimental 

group may have participated more actively in the learning process than those in the lecture 

group, which may have contributed to their higher achievement scores, as evidenced by the 

fact that students taught basic science using a cooperative instructional strategy outperformed 

those taught using a lecture instructional strategy. This finding aligns with Ajaja (2013) who 

revealed that students learn better when they actively involved in learning activities. The 

finding also agreed with Ugwuanyi (2016) found that there is a difference between scores of 

students taught with co-operative learning strategy and scores of those taught with lecture 

method. 
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Academic Achievement Scores of Male and Female Students Taught Basic Science 

Using Cooperative Instructional Strategy 
The testing of hypothesis two revealed that there is no significant difference in the 

mean academic achievement scores of male and female students taught Basic Science using 

cooperative instructional strategy. The finding maybe due to the fact that the used of 

cooperative instructional strategy enhances the achievement of both male and female students 

as the method provided equal opportunity all the students to participate actively in the 

learning process. This finding corroborate that of Yusuf (2014) who revealed that there was 

no significant difference in achievement between male and female students taught using 

cooperative instructional strategies. The finding agreed with Sani (2015) who found 

insignificant difference in performance between the male and female students in the 

cooperative learning group. This finding also agreed with Iserameiya and Uwameiye (2018) 

who found no significant difference in achievement between male and female students taught 

using cooperative instructional strategies.  

Academic Achievement Scores of Urban and Rural Students Taught Basic Science 

Using Cooperative Instructional Strategy. 

Testing of hypothesis three revealed that there is no significant difference in the mean 

academic achievement scores of urban and rural students taught Basic Science using 

cooperative instructional strategy. This finding agreed with Ezeudu, Olaowei, and 

Umeifekwem (2014) who revealed that there was no significant difference in the mean 

Geography achievement scores between urban and rural students.  The finding also agreed 

with Manley (2018) who showed that there were no significant differences between urban 

and rural students. This finding contradict that of Akpochiomora (2018) which revealed that 

students in urban school taught chemistry using cooperative learning instructional strategy 

outperformed their rural counterparts taught with cooperative learning instructional strategy. 

This finding also disagreed with Iserameiya and Uwameiye (2018) who found significant 

difference between the post-test academic achievement mean scores of rural and urban 

students taught Basic Technology. 

Learning Behaviour Scores of Students Taught Basic Science Using Cooperative 

Instructional Strategy and Those Taught with Lecture Instructional Strategy 

Testing of hypothesis four showed that there is a significant difference between the 

learning behaviour scores of students taught Basic Science using cooperative instructional 

strategy and those taught with lecture instructional strategy. This finding may be due to the 

fact the used of cooperative instructional strategy inculcate positive learning behavior into the 

student than the used of lecture instructional strategy. This finding is in line with Igboanugo 

(2013) who reported that cooperative learning instructional strategy is more efficacious in 

improving students’ learning behavour and interest as well as improving their academic 

achievement than the lecture method. The study also aligned with Sugano and Mamolo 

(2021) who revealed that cooperative learning showed a significantly greater effect than the 

traditional teaching method in promoting positive learning behaviour and the motivation and 

interest of the students towards learning chemistry. The find is also in line with Shekari 

(2012) who demonstrated that cooperative learning methods have a greater influence on the 

development of positive learning behaviours in students compared to traditional teaching 

methods. 

Learning Behaviour Scores of Male and Female Students Taught Basic Science Using 

Cooperative Instructional Strategy. 
Data analysis for hypothesis five indicates that there was no significant difference in 

the mean learning behaviour scores of male and female students taught Basic Science using 
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cooperative instructional strategy. The explanation for this finding could be that learning 

activities in cooperative classrooms are equally shared among group members irrespective of 

sex, thereby motivating all students to actively participate in the learning process. This 

finding is in line with Affhalter (2010) revealed that in cooperative learning environments, 

male and female students share equally in the group task, hence there is no significant 

difference in their learning behaviour. This finding contradicts that of Mohammadjani and 

Tonkaboni (2015) who revealed that female students had higher learning levels in 

cooperative learning teaching method than male students did.  

The Learning Behaviour Scores of Urban and Rural Students Taught Basic Science 

Using Cooperative Instructional. 

Testing of hypothesis six indicates that there is significant difference in the learning 

behaviour scores of urban and rural students taught Basic Science using cooperative 

instructional. The marginally similar learning behaviours could be due to the fact that the 

equal application of the principles of cooperative instructional strategy enables urban and 

rural students exposed to the strategy to be actively engaged in the learning process, making 

them develop similar learning behaviours. This finding aligns with Idika. (2017) who 

revealed that there is no difference between the attitude of urban and rural students’ attitude 

to chemistry at introductory level. Findings suggest that students in rural schools appear to be 

more concerned and engaged in the educational process than urban students. This finding 

disagreed with Khanal (2016) who showed that there is significant difference in learning 

behaviour of urban and rural school students. 

Interaction Effect among Instructional Strategies, Sex and Location on Students’ 

Academic Achievement 

Analysis of data for hypothesis seven indicates that there is significant interaction 

effect among instructional strategies, sex and location on students’ academic achievement in 

Basic Science. This finding aligns with Ugwu (2014) who revealed that mode of instruction 

(method) and gender had a significant interaction effect on students’ achievement in basic 

science. This finding, however is inconsistence with Ajaja (2013), who found a non-

significant interaction effect between sex and method of instruction on achievements. This 

find also agreed with Mberekpe (2013) whose finding suggests there is no interaction effect 

between mode of method and gender on students’ achievement in biology. The finding also 

disagreed with Akpochiomora (2018) who also showed that there was no significant effect of 

interaction among sex, school location and teaching method on achievement. 

Interaction Effect among Instructional Strategies, Sex and Location on Students 

Learning Behaviour 

Result of data Analysis for hypothesis eight indicates that there is significant 

interaction effect among instructional strategies, sex and location on students learning 

behaviour in Basic Science. This therefore shows that instructional strategies, sex, and 

location interact to affect students' learning behaviours. This finding cannot be compared 

directly with the findings of previous studies since the number of researchers who deal with 

the interaction effects of instructional strategies, sex, and location on students' learning 

behaviour is very scarce. However, the finding aligns with Jana and Patra (2017) who 

revealed that, gender and method had significant interaction effect on students’ attitude 

scores in Geography. 

 

Conclusion  

From the results obtained, the academic achievement and learning behaviour of 

students taught Basic Science using a cooperative instructional strategy are better than those 



International Journal of Research in Education and Sustainable Development | ISSN: 2782-7666 

Vol. 3, Issue 1 (January, 2023) | www.ijaar.org/ijresd  

 

28 

 

taught using a lecture instructional strategy. It is therefore concluded that the use of 

cooperative instructional strategy enhances the academic achievement and learning behaviour 

of students in Basic Science better than lecture instructional strategy.  

Recommendations 

The following recommendations were made, based on the findings of this study: 

I. Basic science teachers should endeavour to expose students to cooperative 

instructional strategy so as to promote and encourage social interaction, 

active engagement in learning, learning by doing and learning by 

experience in the classroom as well as their academic achievement. 

II. The curriculum planners should ensure that they incorporate cooperative 

instructional strategy in basic science curriculum, as it will help to promote 

students’ academic achievement and learning behaviour in the subject. 

III. Teachers should ensure active participation of both male and females 

during the teaching and learning of Basic science through the use of 

cooperative instructional strategy.  

IV. In view of the fact that cooperative instructional strategy was more 

effective in teaching basic science and enhancing student’s academic 

achievement and learning behaviour, the Ministries of Education should 

ensure that textbook authors incorporate cooperative instructional strategy 

in the instructional methods for junior secondary schools. 

V. Regular workshops, seminars and symposia on topics/concepts in basic 

science should be organized from time to time through universities for 

basic science teachers in secondary schools so that they would be exposed 

to the new strategies of teaching Basic science. In such activities strategies 

such as cooperative instructional strategy could be adopted. 

Contributions to knowledge 

This study has contributed to existing knowledge in the following ways: 

I. The study established that students taught basic science using cooperative 

instructional strategy achieved better than their counterparts taught using 

the cooperative instructional strategy. 

II. The study confirmed that students taught basic science using cooperative 

instructional strategy developed better learning behaviour than their 

counterparts taught using lecture instructional strategy. 

III. The study affirmed that instructional strategies, sex and location have 

interaction effect on students’ academic achievement.  

IV. The study also established that instructional strategies, sex and location 

have interaction effect on students’ achievement and learning behaviour. 
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