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Abstract

The study compared the effect of Cooperative and Conventional learning strategies on
academic achievement of senior secondary students in the Federal Capital Territory,
Abuja, Nigeria. The study adopted the pre-test- post-test quasi-experimental design. The
population comprised 27, 160 senior secondary school students (SS 11) in four public co-
educational schools from which a sample size of 379 was drawn through a random
sampling technique. Instrumentation was a Biology Achievement Test (BAT). Findings
revealed a significant difference between the mean pre and post-test scores of students
taught Biology through cooperative learning strategy; a significant difference between the
mean pre and post-test scores of students taught using conventional learning strategy; a
significant difference in achievement mean score in a post-test in Biology between students
taught using cooperative and those taught using conventional learning strategies. It was
therefore recommended amongst others, that workshops and seminars be organized on the
operating procedure of cooperative learning strategy for teachers in Abuja.

Keywords: Cooperative learning strategy, Conventional learning strategy, academic
achievement
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1.0 Introduction

Dating back to the missionary and colonial eras (Hashimi, 2018), Education Ordinances did
not reflect the conditions and aspirations of the Nigerian people for future development
(Hamilton-Ekeke, Dorgu, and Ebiere, 2015) as curricula were deficient in content and
methods (Brown, 2015). Today’s transformation is rapid. Science and technology have
become development indicators, and education is said to build the human capital needed for
economic growth. In keeping with the dynamics of social change and the demands on
education, the National Policy of Education has been reviewed in its 4" edition to introduce
Information and Communication Technology (ICT) into the school curriculum, reposition
Science, Technical and Vocational education in the scheme of national education for
optimum performance (Agbetuyi and Oluwatayo(2012).

At the 'heart' of science, is Biology. It provides answers to large scale problems and
answers fundamental questions about life as well as paves the way to scientific
investigation and many professions. It’s curriculum, like other science subjects, is activity-
oriented and student- centered. Field studies, guided discovery, laboratory techniques are
some of the teaching methods recommended for science teaching. However, studies
indicate that Science teachers are poorly trained in content and pedagogy
(Samba,Achor,Josiah and Ogbeba,2010),as most teachers adopt conventional method or
teacher-centered approach (Babajide, 2015), where instructors initiate discussions in the
classroom and focus is on knowing content in books. The students receive the information
passively and reiterate the information memorized in examinations (Chopper, 2010). This
strategy makes grasping some scientific concepts, skills, and principles difficult for
students (Lindsay, 2011). It does not involve students in active learning; does not promote
insightful learning and long-term retention of some abstract concepts in Biology (Ahmed
and Abimbola, 2011; Umar, 2011). This strategy contradicts the cooperative learning class.
With Cooperative Learning Strategy, students work cooperatively in small heterogeneous
groups. The strategy is characterized by learners’ positive dependence on each other
towards the attainment of group goals (Uwameiye, 2016). It is grounded in the belief that
learning is most effective when students are actively involved and work cooperatively to
complete academic tasks (Lewis, 2019). Positive interdependence, Face-to-face Interaction,
Individual accountability, Interpersonal social skills development, group processing are the
basic elements of cooperative learning strategy (Johnson and Johnson, 2012). Higher
academic achievement and retention; critical and social skills development, appreciation of
individual differences of learners; increased participation; increased motivation to working
together are some of the benefits of the strategy. Additionally, it increases self-awareness,
self-esteem, and confidence; reduces anxiety, and helps the development of better attitudes
toward teachers, and school (Ismail and Allag,2019).

1.1. Theoretical framework

Five theories lend support to this study. First, conventional learning strategy is supported
by Behavioral learning theory which postulates that learning is affected by changes in the
environment (Weeger, 2012); that one's behavior is the result of environmental factors
(Filipatali,2013);that humans are born as blank slates (tabula rasa), learn everything from
the environment and that social norms shape our personality. It also holds that learning is
achieved through two types of conditioning- classical conditioning (through association),
and operant conditioning through reinforcement which could be positive or negative
(Britwum, 2014). In the learning process. therefore, a behaviorist teacher enforces a lot of
practices, encourage rote learning through drills; assess the mental or emotional state of the
student and respond to them;
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makes clear, the lesson objectives and frame them around behaviors, as a change in behavior
is evidence that learning has taken place (Britwum, 2014).

Cooperative learning strategy on the other hand is supported by four (4) theoretical
perspectives. These are the Cognitive Development Theory of Vygotsky and Piaget that
emphasizes an interactive, cooperative and learner-centered approach to learning
(Tran,2013); Social Learning Theory of Albert Bandura, which holds that people learn
more by observing and imitating desired behavior (Tran,2013); Constructivist Learning
Theory of Brunner which holds that learners are in control of own learning construction in
an active, social and creative way; Social Interdependence Theory (Johnson & Johnson,
2005) which holds that learners help each other learn because they care about group
members; derive self-identity benefits from group membership (Tran, 2013). It is
associated with the degree to which actions of one person substitutes for the actions of
another person, the openness to being influenced and to influence others, and the
investment of psychological energy in objects outside of oneself (Johnson and
Johnson,2009). In essence, how goals are structured determines how individuals interact,
and interaction patterns, create outcomes.

This present study involved the Jigsaw 11 model of cooperative learning strategy and the
'modified lecture method’ (characterized by the teacher being the sole resource person, and
intermittently introduces some elements of Demonstration and Questioning in the course of
the lecture).

1.2 Statement of the problem

Biology is a component of the senior secondary school curriculum. Academic achievement of
students in Biology in both internal and external examinations has been on the daily decline
(Boyi, 2013). Achievement in Biology WAEC examinations for the periods: 2009, 2010,
2011,

2012, 2013, indicate percentage decline of 51.9%, 53.7%, 55.9%, 58.1% and 59.7%
respectively (Chief Examiners’ Report, 2013). This consistent decline has become worrisome.
What could be responsible for this? Could it be as a result of the poor method of teaching;
urban-rural school location; or that boys are more inclined to sciences than girls?

2.0 Methodology
The study adopted a pre and post-test quasi-experimental design, as it aimed at estimating the

causal impact of an intervention on the target population without random assignment_(White and

Sabarwal, 2014).

2. 1 Purpose of the Study

Studies that compared the effect of both learning strategies abound. These include those by
Trans (2014); Timayi, Bolaji, and Kajuru (2015); Uwameiye (2016); Jimoh, Idris, and
Olatunji (2016). These indicate a higher academic achievement of cooperative learning
strategy relative to conventional learning strategy. While studies by Perveen, Mohamood,
and Arif (2011) indicate that cooperative learning strategy is not more effective than
conventional learning strategy. However, studies are yet to be conducted on senior
secondary school students’ performance in Biology in the Federal Capital Territory

176



International Journal of Education and Research Vol. 8 No. 10 October 2020

(FCT),Abuja

The specific objective of the study was to investigate comparatively, the effect of
cooperative and conventional learning strategies on senior secondary school students’
academic achievement in Biology in the Federal Capital Territory (FCT), Abuja, Nigeria.

2.2 Research Questions
Based on the purpose of the study, the following research questions were raised:

() What would be the pre and post-test achievement of senior secondary school students
taught Biology using the cooperative learning strategy in the Federal Capital Territory,
Abuja?

() What would be the pre and post-test achievement of senior secondary school students
taught Biology using conventional learning strategy in the Federal Capital Territory,
Abuja?

@) What would be the effect of cooperative and conventional learning strategies on
students’ academic achievement in a post-test in Biology in the Federal Capital
Territory, Abuja?

2.3 Research Hypotheses

The following null hypotheses were formulated and were tested at 0.05 level of
significance. Hoa: There is no significant difference between the pre and post-test

achievement mean scores of students taught Biology using conventional learning strategy.

Ho2: There is no significant difference between the pre and post-test achievement

mean scores of students taught Biology using cooperative learning strategy.

Hos: There is no significant difference between the achievement mean scores of students
taught Biology using conventional and cooperative learning strategies in a Biology post-test.

2.4 Population of the Study

The population consists of 27,160 SS11 Biology students of the 2017/2018 academic
session in 51 co-educational public secondary schools in the six (6) Area Councils of the
Federal Capital Territory (FCT). A sample of 379 (181 boys, and 198 girls) was obtained
using a simple random sampling technique. Four co-educational schools were selected—two
each from urban and rural school locations. From these two locations, two schools were
selected and intact classes selected and assigned to experimental and control groups,
bringing the number of intact classes to four (4).

2.5 Instrumentation

Biology Achievement Test (BAT), consisting of fifty (50) multiple-choice question types
with 4 options was the instrument. It measured the performance of students in both the
experimental (cooperative) and control (conventional) learning groups before and after
treatment. The content validity of BAT was assured by the use of a table of specification
(based on the different levels of objectives of the cognitive domain). Further validation was
by two specialists in science education. Using the test-retest technique, and by applying the
Pearson- Product Moment correlation coefficient technique, reliability of 0.74 was
obtained.
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2.6 Data Collection Procedure

Before the commencement of treatment, Teachers who handled the experimental groups
were trained on the basic principles of the Jigsaw 11 model of cooperative learning
strategy. Students in the experimental groups were made to undertake an orientation
program on the concepts of group goals, division of labor, group rewards as well as social
skills to foster meaningful interaction. Steps taken to manipulate the independent variables
with the experimental and control groups on commencement of treatment are as follows:
(a) Experimental Group: Adopting Jigsaw 11 model of cooperative learning strategy,
students were assigned to heterogeneous study teams (Homegroups) of three to six
members each, and academic materials were broken down into smaller topics or sections
and presented to the students. Each member of the Homegroup was responsible for learning
the assigned portion. Students from different Home teams but with the same assigned
learning portion met with each other in Expert Groups to discuss and help one another learn
the common material. After learning their portion of the material in the Expert groups,
students return to Home groups to teach home team members what was learned; students
were then tested. At the end of each sub-topic, an assignment was given, and at the
beginning of the next lesson, the work books in which students did the assignment were
collected or exchanged, marked. Any item answered wrongly by students was noted, and
corrections were effected at each Homegroup.

(b) Control group: - the first lesson was introductory. Subsequent lessons were taught
following teachers' regular manual (conventional learning strategy). A day after the
completion of lessons, the BAT post-test was administered to both classes without
advanced notice.

2.7 Method of Data Analysis

Data on pre and post-test scores were analyzed using the Statistical Package for Statistics
(SPSS) version 20. For the descriptive statistics, Mean and Standard Deviation were used to
answer research questions, and for research hypotheses, a paired sample t-test was run to
determine whether student’s academic achievement was significantly different on the pre
and post-tests in the determination of the impact of an intervention.

3.0 Results
3.1 Descriptive Statistics

Tablel: Descriptive statistics of pre and post-test achievement of students taught
Biology using conventional learning strategy.

Conventional Learning

strategy Mean N  Std. Deviation Mean Achievement
Pre-test 33.07 188 7.685 3121
post-test 64.28 188 10.490

The result in Table 1 showed that the mean pre-test score was 33.1, and the mean post-test
score, 64.3 (with an improvement of 31.2 between post and pre-test scores of the students).
This result implies that the conventional learning strategy affects the learning of Biology in
senior secondary schools in Abuja, FCT.
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Table2: Descriptive statistics of pre and post-test achievement of students taught
Biology using the cooperative learning strategy

Tests N Mean Std. Deviation Mean Achievement
Pre-test 191 38.35 10.089 38.49
Post-test 191 76.84 9.952

The result in Table 2 indicated a mean pre-test score of 38.4 and a mean post-test score of
76.8. The improvement between post and pre-test scores of the students was 38.4, implying
that the cooperative learning strategy affects the learning of Biology in senior secondary
schools in Abuja, FCT.

Table 3: Descriptive statistics of the achievement of students taught Biology
using Conventional and Cooperative learning strategies.

Teaching methods N Mean Std. Deviation Std. Error Mean
Cooperative learning

191 76.84 9.952 720
Strategy
Conventional learning

188 64.28 10.490 .765

Strategy

In comparing the two learning strategies, there was a higher mean score for students that
were taught Biology using cooperative learning strategy, (mean = 76.8, SD = 9.95), than
students taught using conventional learning strategy (mean=64.3, SD=10.49). The mean
achievement of students that learned Biology through the cooperative strategy was higher
than the achievement of students that learned Biology through conventional strategy.

3.2 Inferential Statistics

Table4: Paired samples t-test result of achievement in Biology between pre and post-
test scores of students taught using conventional learning strategy.
Pair N df. Mean Std.error t-value P-Value Decision

Pre-test 188 187  33.07 7.685 -43.372 0.000*  Hois rejected
Post-test 188 64.30 10.49

Results on a paired samples t-test indicate a statistically significant difference, as the post-
test score of students was significantly higher (mean = 64.3, standard deviation = 10.49)
than the mean pre-test score of students before they were taught (mean =33.07, standard
deviation = 7.685). The mean difference between the pre and post-test scores of students'
achievement in Biology after being taught using the conventional teaching method was
31.2. This difference was significant because ts7)= -43.372 was greater than the t critical OF -
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1.96 and (P = 0.000
<0.05)atthelevelofconfidence,a=0.05and187degreeoffreedom(d.f.). Thenullhypothesis s
rejected and the alternative hypothesis was accepted. This implies that there is a significant
difference between the mean pre and post-test achievement of students taught Biology
through conventional learning strategy. The result also implies that the conventional
teaching method has a statistically significant effect on the achievement of students taught
Biology in senior secondary in FCT.

Table5: Paired samples t-test result of achievement in Biology between the pre and post-
test score of students taught using the cooperative learning strategy

Pair N df. Mean Std.error t-value P-Value Decision

Pre-test 191 190 38.35 10.089 -33.799 0.000*  Hois rejected

Post-test 191 76.84 9.952

A paired samples t-test run between the pre and post-test mean achievement of students
taught Biology with cooperative learning strategy found a statistically significant result.
The post-test score was significantly higher (mean=76.84, standard deviation = 9.952)
than the mean pre- test score (mean = 38.35, standard deviation = 10.089); mean
difference between the pre and post-test students’ achievement was 38.49. This difference
was significant because tiig7) = - 33.799 was greater than the t criticas 0f -1.96 and (P = 0.000
< 0.05) at the level of confidence, a = 0.05 and 190 degree of freedom (d.f.) as set by
researcher. The null hypothesis is rejected and the alternative hypothesis was accepted. This implies
that there is a significant difference between the mean pre and post-test scores of the students taught
Biology through cooperative learning strategy. Cooperative learning strategy has a statistically

significant effect on the achievement of students taught Biology in senior secondary schools in
FCT.

Table 6: Independent samples t-test mean achievement in Biology between students
taught using cooperative and conventional learning strategies.
Learning N d.f. Mean Std.error t-value P-Value Decision
Strategies

Cooperative 191 377 76.8 9.951 11.969 0.000*  Hois rejected

Conventional 188 64.3 10.95

Results from an independent two samples t-test run to determine if there were a difference
between students' achievement in Biology after being taught using cooperative and
conventional learning strategies was statistically significant. The mean achievement of
students taught using the cooperative learning strategy was higher (mean = 76.8, SD =
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9.951) than the mean achievement of students taught using conventional learning strategy,
(mean = 64.3, SD = 10.95). The mean difference in students’ achievement in Biology
between cooperative and conventional learning strategies was 12.5. This difference was
significant because t 377y = 11.969 was greater than the t-critical of 1.96and (P= 0.000 <
0.05) level of significance at the 377 degrees of freedom. The null hypothesis is rejected
and the alternative hypothesis was accepted. This implies that there is a significant
difference between the mean score achievement in Biology between senior secondary
school students taught using cooperative learning strategy and those taught using
conventional learning strategy in Federal Capital Territory, Abuja.

4.0 Discussion of Major Findings

In the course of the study, three results were obtained with regards to the consequences of
cooperative and conventional learning strategies from descriptive and inferential statistics.
First, there was a significant difference between the mean pre and post-test scores of
students taught Biology through cooperative learning strategy. This result is consistent with
findings by Timiayi, Bolaji and Kajuru (2015), Bukonola and Idowu (2012) on academic
achievement; and consistent with findings by Khashi’ie et al (2017), Malik and Alam
(2019), that students’ academic achievement in post-test was better when compared to the
pre-test.

What then could be the reason for this result? Could it be a “preemptive” effect of the pre-
test resulting in better achievement in a post-test or how learning materials were structured?
On structuring of instruction, social Interdependent theory postulates that how goals are
structured determines how individuals interact, and interaction patterns create outcomes.
The cooperative learning environment could have enabled ‘promotive’ interaction,
whereby, individuals assisted each other’s effort through mutual help, influence,
communication, trust, and exchange of resources, leading to greater mastery.

Secondly, there was a significant difference between the mean pre and post-test scores of
students taught Biology through conventional learning strategy. Findings here are
consistent with results by Ja’afar-Furo, Abdullahi, and Badgal (2014) on higher academic
achievement of conventional learning strategy when compared with a combined method of
Demonstration and Lecture methods; as well as those of results of Khashi’ie et al (2017),
Malik, and Alam (2019). The gain from pre-test to post-test may be attributed to the way
the teacher presented new and incremental goals, monitored progress, provided feedback,
and reinforced desired behavior through rewards. In essence, the learning materials were
structured to help students progress from simple to complex skills development (Filipatalu,
2013) which is in line with the Behaviorist theory of learning.

Muthukumar, Suzanne, and Anandarajan (2013), stated that the pre-test helps learners stay
focused, answer post-test questions which they could not answer in the pre-test. It draws
students' attention into the habit of reflecting on knowledge, laying aside their previous
misconception about a topic; fosters interest in students in finding out why they missed
questions, leading them to consider the possibility that their premises were incorrect.
Furthermore, Kelly (2019) states that pre-testing students have a releasing effect, in that by
the time the post-test comes, students feel more comfortable with the material that is
familiar to them, adding that pretest provides additional exposure.

Overall, both cooperative and conventional learning strategies resulted in mean gains
though higher for cooperative learning strategy; supporting findings by Lak, Soleimane,
and Parveneh (2017) that learner-centered and teacher-centered methods result in improved
academic achievement.
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Thirdly, there is a significant difference between the mean score achievement in Biology
post- test between students taught using cooperative learning strategy, and those taught
using conventional learning strategy. This result is consistent with findings by Abdullah
(2010); Uwameiye (2016); Jimoh, Idris, and Olatunji (2016), hence Khan, Nazneen,
Ahmed, and Khalid (2016) stated that the Learner-centered approach is more effective than
the Teacher- centered approach on enhancing academic achievement

If education aims at increasing the quality and academic achievement of learners, and the
teacher’s role that of selecting appropriate learning method, it becomes pertinent to take a
second look at cooperative learning strategy, which according to Sonam and Kulshrestha
(2014), is of great utility and wisdom; a suitable method at all level of education and one
successful event in psychology and educational science. The lower achievement with the
conventional learning strategy adopted in the control group may have resulted in the
teacher providing a low-quality learning experience.

4.0 Conclusion

The high degree of preparedness the teachers brought to instructional planning may have
resulted in the experimental groups doing better. Learners were directly engaged as against

having learning materials delivered to them. They gained practice in self and peer teaching,
developed expertise that enabled contributions to group efforts; became conversant with the
use of appropriate terminologies, engaged in discovery, problem-solving, and learning. The
teachers' roles were those of providing a favorable environment for learning and that of a
guide. It is evident from the findings that the jigsaw 11 cooperative learning strategy has a
comparative advantage over the conventional lecture method in enhancing students'
academic achievement. Thus, the study concludes that the jigsaw cooperative strategy is
more effective in teaching than the conventional lecture method. Seniors secondary school
Biology teachers should employ a jigsaw cooperative learning strategy in instruction.
Nonetheless, studies should be conducted to further affirm the appropriateness of jigsaw
and other cooperative learning strategies for teaching Biology.

It is therefore recommended that workshops, seminars be organized by the Federal Ministry
of Education on cooperative learning strategy and its operating procedure for teachers in
the Federal Capital Territory (FCT), and made mandatory for all Biology teachers to
enhance their skills in furthering the use of cooperative methods in Biology and other
subjects; Schools’ Management and Teachers to expose Biology students to jigsaw Il
cooperative learning strategy to engender motivation to learning through social interaction
that enables the attainment of higher academic achievement and greater retention of
concepts; Cooperative learning intervention should be given for a longer time period to
observe its effectiveness; Curriculum outlay should reflect the operational procedures of
cooperative learning strategy in a way that ensure that teachers position themselves as
guides or facilitators of knowledge, while learners engage themselves in collaborative
research and discussions towards construction their own knowledge for greater retention
and transfer of knowledge.
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