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ABSTRACT

This paper identifies 5-step model that can be adopted or implemented by every mathematics
teacher and various training settings to effectively move teaching and learning towards an active
cooperative learning environment. This model is built upon existing ideas proposed over the years
by scholars in education and best practices concerning effective teaching and learning
environment which tends to equip teachers with very useful skills and guidelines for classroom
instructions concerning cooperative learning approach. Consequently, this model can assist
instructors to move teaching and learning towards an active cooperative learning environment
which has been proven as more effective and enjoyable for teachers and students for learning.

Keywords: Cooperative learning; learning environment; cooperative learning model; mathematics
classroom.
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1. INTRODUCTION

The development of the ability of students to
solve problems has long been recognized as one
of the major goals of mathematics education [1].
It fundamental in our society that every individual
is faced with making decisions and therefore
they must have the ability to think creatively,
laterally, divergently, rationally, objectively, and
systematically. However, teaching mathematics
means teaching students how to: define the
problem to be solved, devise a plan, choose
appropriate strategies, collect and analyze
relevant information, evaluate relevant
information and apply the appropriate strategies
to solve a problem, evaluate the results and
make decisions [2]. This suggests that students
are expected to move beyond the usual rigorous
calculation and use mathematics ideas in
investigating real life situations. It is based on
this philosophy that the mathematics curriculums
across the world has been designed purposely to
provide students with the mathematics
knowledge and skills and develop thinking skills
strategies to enable them to move higher in the
educational ladder, solve problems and make
decisions in everyday life. The attainment of
these goals among others is based on a
set of general objectives which should guide
instruction in the mathematics classroom;
including working cooperatively with other
students and develop interest in mathematics,
manipulate learning materials to enhance
understanding of concepts and skills among
others [3].

It is believed that educators' instructional
decisions stem from complex foundational beliefs
about teaching, learning, the nature of human
interaction, and the fundamental purposes of
schooling [4]. To overcome such barriers, a
variety of teaching and learning methods have
been suggested and advocated for use in our
mathematics classroom, to help us move away
from the teacher - centered approach to a more
student - centered approach [5]. Understanding
these beliefs is central to the implementation of
educational  innovations and instructional
improvement efforts [6]. One such innovation is
cooperative learning, which research consistently
supports as effective method of learning in
raising student achievement and increasing
motivation to learn [7]. In addition, Slavin [8],
posited that cooperative learning produces
greater student achievement than traditional
methodologies.
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Therefore, this paper turns to propose a 5-step
model that can be implemented in all
mathematics classrooms to help promote
teaching through co-operative learning. This
model provides mathematics educators with a
very useful assistance which intends to move
teaching and learning from the lecture-based
learning environment towards an active co-
operative learning environment.

2. THE NEED FOR CO-OPERATIVE
LEARNING

A study by Springer, Stanne and Donovan [9]
suggested that cooperative learning is a term

that is used to describe an instructional
arrangement for teaching academic and
collaborative skills to small heterogeneous

groups of students. They further explained
that the term cooperative learning refers to
students working in teams on an assignment or
project under conditions in which certain
criteria are satisfied, including team members
being held individually accountable for the
content of the completed assignment or project
[9]. Therefore, it can be said that cooperative
learning is the instructional use of small
groups so that students work together to
maximize their own and each other's learning.
“Cooperative learning is grounded in the belief
that learning is most effective when students
are actively involved in sharing ideas and
working cooperatively to complete academic
tasks” [5].

By the nature of cooperative learning it can be
termed as active method of learning since
students learn more by doing something active
than by simply watching and listening. The

effectiveness of cooperative learning in
education in relation to students taught
traditionally—i.e., with instructor-centered

lectures, individual assignments, and competitive
grading cannot be underestimated since
cooperatively taught students tend to exhibit
higher academic achievement, greater
persistence through graduation, better high-level
reasoning and critical thinking skills, deeper
understanding of learned material, greater time
on task and less disruptive behavior in class,
lower levels of anxiety and stress, greater
intrinsic motivation to learn and achieve, greater
ability to view situations from others’
perspectives, more positive and supportive
relationships with peers, more positive attitudes
toward subject areas, and higher self-esteem.



Naturally, students who are weak in mathematics
when working individually are likely to
give up when they get stuck but working
cooperatively will keep them going until a
solution is found. Additionally, the stronger
students who are mostly faced with the task
of explaining and clarifying material to
weaker students often find gaps in their own
understanding and fill them in as they
progress. In furtherance, Cheong [10] elaborated
that;

‘Group-based learning creates an
environment in which students can practice,
gain, and improve soft skills such as
leadership, = communication, social and
conflict resolution skills. However, simply
placing students in groups and creating
group-based assessment tasks will not
necessarily result in students developing and
practicing these skills. Instead, specific
approaches, such as cooperative learning in
this case, need to be followed to ensure
students develop these skills’.

Another huge benefit of co-operative learning for
instructors is that when assignments are done
cooperatively, the number of papers to
grade/mark decreases thereby decreasing the
workload of teachers.

3. 5-STEP MODEL FOR PRACTICING CO-
OPERATIVE LEARNING

Cooperative learning is an approach to group
work that maximizes the learning and satisfaction
that result from working on a high-performance
team and minimizes the occurrence of those
unpleasant situations such as class disruptions.
The skills students develop while collaborating
with others are different from the skills students
develop while working independently.
Cooperative learning is based on several basic
principles that all must be considered
during assessment. These are; positive
interdependence, individual accountability, face-
to-face promotes interaction, appropriate use of
collaborative skills and group processing.
Positive interdependence for example, occurs
when the success of the individual and the
success of the team are positively correlated.
Therefore, using cooperative learning groups to
accomplish academic tasks does not only
provides opportunities for students to develop
interpersonal skills but also gives them authentic
experiences that will help them be successful in
their future careers.
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Step 1: Teach the Class in general

The teacher specifies the objectives for the
lesson (one academic and one social skill). The
teacher goes on to teach the academic concepts,
principles, and strategies that the students are to
master and apply, and explains the;

Task to be completed,
Criteria for success,

Positive interdependence,
Individual accountability, and
Expected student behaviors.

P20 TO

The teacher introduces the actual area to be
covered under the lesson. This involves the use
of examples and non-examples to give detailed
explanation about the topic under discussion.
During this general class discussion, the
appropriate hands-on materials are employed in
the teaching process to aid students in acquiring
the basic concept of the topic.

Step 2: Placed the students into groups

The teacher makes a series of decisions about
how to structure the learning groups. This
includes but not limited to;

What is the size of the groups,

How students are assigned to groups,
What roles to assign to individual students,
How to arrange materials, and
How to arrange students’
maximize effective learning.

P20 TO

sitting to

Students are placed in groups based on their
academic abilities. This heterogeneous grouping
makes it possible for the academically weak
students to learn a lot from those students who
are academically strong. The frequent questions
from the weak students and the explanations
from the stronger students help to fill in the
knowledge gap.

Step 3: Provide Exercises/Assignments for
the groups to discuss/solve for
solution

The teacher provides enough exercises or

assignments for students to brainstorm
and “jaw jaw” to test for understanding
within  the group. These exercises or
assignments should be able to generate
healthy arguments and counter discussion
to ensure proper understanding of the

concept under discussion. Therefore, teachers
should avoid giving out problems that requires
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Step 1: Teach the class in
general

Step 2: Placed the students
into groups
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groups to discuss/solve for
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Step 4: Provide assistance to
various groups when needed

Step 5: Allow each group to present

its findings or solution for criticism or
acceptance

Fig. 1. 5-step model structure to help instructors to implement co-operative learning in schools



straight forward answers since it does not
support healthy discussions.

Step 4: Provide assistance to various groups
when needed

The teachers should monitor the functioning of
the learning groups and intervenes to;

a. Teach collaborative skills and
b. Provide assistance in academic learning
when it is needed.

This is where instructors should allow the groups
run while the instructor circulates through the
room to collect observation data, see whether the
students understand the assignment, give
immediate feedback and praise for working
together. It follows that, if a group is having
difficulties, the instructor can intervene to help
them get on the right track.

Step 5: Allow each group to present its
findings or solution for criticism or
acceptance

The presentation allows the teacher to evaluate
students’ performance against the preset criteria
for excellence, and ensures that groups process
how effectively members worked together. This
suggests that, once the group finishes their
exercises or assignments, work should be
assessed by both the instructor and the groups.
The presentation process involves asking the
groups to rate their own performance and set
goals for themselves to improve their cooperative
work when there are shortfalls in their findings or
solutions. In a situation where the solutions or
findings presented by a group is wrong, the
group is encouraged and assisted to go over the
steps again until the required solution is found.

4. CHALLENGES IN PRACTICING CO-
OPERATIVE LEARNING

Although cooperative learning can be highly
effective, there are some possible challenges in
this approach of teaching. One of the major
criticisms of cooperative learning is that it tends
to hold back the learning potential of students
who are naturally gifted. In most cases, students
who are prone to social anxiety and prefer to
work alone may suffer a negative effect of
cooperative learning. Therefore, instructors must
understand that cooperative learning is not for
everyone and must compliment or supplement
some material to students who thrive in a less
socially active environment. It is believed that
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most students have been trained to see learning
as an uncompromisingly individual process in
which independence is demanded and rewarded
[11]. Therefore, introducing cooperative learning
into a classroom where individuality is highly
regarded will create confusion.

When cooperative learning is not properly
planned and executed, especially when students
lack clearly defined goals, some group members
may do most of the work while others passively
observe or minimally participate. This diffusion of
responsibility is detrimental to the achievement
outcomes of cooperative learning because it may
promote ignoring and off-task behaviors among
the members of the group. This is why vocal
opponents of cooperative learning take issue
with the concept of group rewards in which each
member of a learning team receives the same
grade although the contributions to the task may
be disparate.

Leading researchers on cooperative learning are
with the believe that the challenges of
cooperative learning are surmountable when it is
understood and implemented fully by teachers
[12,13].

5. CONCLUSION

It is deemed necessary that teachers give
thoughtful consideration to various instructional
methods and to the personal beliefs that motivate
them prior to contemplating that particular
method or approach to teaching. Implementing
cooperative learning through this model requires
a commitment to active and student-centered
learning which may be uncomfortable and
unfamiliar in the initial stage. But with creativity
and proper planning the potential hindrances in
the application of this model can be overcome.
The encouragement of active group learning can
be achieved in any content area by modification
of teaching strategies and the incorporation of
simple cooperative learning techniques.

Research by scholars in decades ago has
established that collaborative work among
students in classroom settings have enormous
benefits both in the cognitive and social realms. It
is important to note that teachers at all levels of
education who have used cooperative learning
have acknowledged that its impact stretches
beyond classrooms. This practice has positive
effects on the classroom and school climate as it
minimizes  students’ disruptive behavior,
consequently reducing the needed discipline the



teacher has to spend time on. When using
cooperative learning students are involved in
dialog, healthy debate, and problem solving as
well as higher order thinking such as analysis,
synthesis and evaluation.

The use of the 5-step model to assist students
learn through cooperative learning approach will
require a fundamental change in instructional
technique from the old lecture method of
teaching to a learner-centered approach of
learning. The benefits include positive students’
relationships and psychological health in social
life.
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