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A New Cooperative Learning Framework in
Mathematic Courses

Seifedine Kadry and Rabih Roufayel

Abstract— It is widely known that mathematics plays a major role in handling real life problems related to members in a society and
serves in shaping both private and public sectors of a given community. Many students have showed signs of discomfort when dealing with
mathematics, becoming more and more dissatisfied as they confront challenges to engagements. Solving this dilemma requires to search
and develop an effective and suitable learning methodology that serves as a guiding tool in modern teaching. Recently, a new educational
technique strategy “Active Learning” was implemented in many educational industries. This strategy briefly describes as a wide range of
learning activities engaged by students in a classroom other than listening passively to an instructor’'s lecture. It involves student’s
engagement in critical thinking thus expressing and passing over ideas in small groups that can be illustrated by receiving immediate
feedback from the instructor. The term cooperative learning covers the subset of active-learning activities that students perform in groups of
three or more, rather than alone or in pairs. This paper shows a new learning methodology in mathematics based on cooperation between
students with different educational background level. The main idea behind this cooperative method is to increase class average and on
the other hand, to decrease the variance and range between students’ critical thinking and knowledge levels. The proposed methodology
in this study shows the advantages of active learning and the power of student centered approach.

Index Terms—Active learning, Bloom’s taxonomy, Cooperative learning, Dale’s cone, LMS, Mathematics, Student-Centered approach,
Probleb-Based learning.

1 INTRODUCTION

Over the past decade, the demand on teaching and learning
methodologies had the best interests at heart among universi-
ty faculties seeking both new active and cooperative learning
approaches [1-4]. A vast amount of research testifies the profit
of active learning and its positive outcomes [5-7]. Figure 1 and
2 give a clear idea about the history of Student-Centered ap-
proach including both Active and Cooperative learning me-
thods [11]. However, the traditional teaching methods are still
offered in a vast majority of educational institutions due to the
mistrust in the new educational pedagogical practices. Coop-
erative learning has been criticized by many educators stating
that this learning technique is considered to be an alternative
approach rather than a vital enhancement of lectures [7-12]. In
this study, we provide a survey for a wide variety of active
learning techniques that helps in supplementing lectures ra-
ther than substituting them. Delivering information and
knowledge basically relies on the art of lectures and their sig-
nificant importance in illustrating ideas to students. However, 2 ACTIVE AND COOPERATIVE LEARNING

using it as the only mode of teaching may present problems  Active learning strategies engages students in a wide range of
for both parties in class [12]. activities that involves critical thinking, sharing information
with other members in a group with the ability to discuss

ideas and explore personal values. All of these strategies can

be done as an in-class activity that encourages students to en-

gage in a large classroom rather than listening passively to the

traditional lecture by the instructor [1]. These strategies teach-
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ver, active learning promotes deep and lasting learning rather

than transferring of information from the notes of the lecturer

to the notes of the student without passing through the minds

of either as seen in traditional lecturing [8-9]. The term “coop-

erative learning” is considered to be a subset of active learning
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where students are organized into groups assigned to fulfill
complex duties [1-7]. These duties range from complex exer-
cises to projects and presentations that are demonstrated by
speaking, sharing and doing assigned tasks with their partners
within the same group.
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Fig. 2: Student-centered Techniques

Cooperative learning focuses on enhancing student retention
of material and is considered of a well distance from the tradi-
tional learning. Every assigned group works on achieving a
common goal rather than placing both students and instruc-
tors on an equal footing as seen in collaborative- learning
strategies [3-13]. A learning activity could become cooperative
when every student in class realizes that no group member
can be successful unless the groups are successful.

Active learning techniques allows the instructor to spend a
greater portion of time guiding students promote deep learn-
ing and engaging them to develop their understanding and
skills and lesser portion of time in dictating information as
seen in traditional lecturing. This technique incorporated by
the instructor in classrooms allows groups to achieve common
goals with positive interdependence and to receive immediate
feedback from the instructor at the same time [9]. Learning
mathematics at universities using the cooperative learning
method withstands multiple promising outcomes that can be
summarized by i) significant increase in academic achieve-
ments ii) more civilized social and behavioral attitudes [15].
Results illustrate that students undergone cooperative learn-
ing engage higher educational goals and significant retention
than those with individual learning experience [11]. Self-
esteem, social behavioral and lecturer ratings of students have
been documented to show a dramatic increase by applying
this teaching method upon universities programs [9-16]. Al-
though this learning approach requires more lecturer prepara-
tions of group material and monitoring activities, the out-
comes behind this teaching strategy targets both the lecturer
and students simultaneously in a positive matter. Moreover,
mathematics lecturers should work on supporting interde-
pendence among group members by dividing tasks, course
materials in order to work together to accomplish shared goals
in class. Recently studies performed on mathematic university
classes have shown to positive feedback by increasing aca-
demic achievements using cooperative learning activities [11].

3 OuUrR NEW METHOD

In this paper, our teaching method is considered to be cooper-
ative by design. It consists of dividing a given class into
groups of 4 to 5 students during any “learning then assess-
ment” activity. Based on the number of groups, we select top
students having a high average grade in the total course from
the LMS. As an example, a total class of 30 students is divided
into 6 groups, each containing 1 top student selected from the
LMS course total (Refer to Figure 3 that shows the different
group structures). In total, each group consists of 5 students, 4
of them are considered to be good students known as the
“Good Group” and 1 top student designated to be an excellent
student among its given group (Figure 4 shows the groups of
good students). The role of the faculty member in this teaching
method focuses on being a facilitator rather than an instructor.
This faculty member serves in preparing the new materials or
notes and conduct a quiz at the end of the session. At the be-
ginning of the lecture, the faculty distributes the new material
or notes to each of the excellent students (see sample in the
appendix A). The excellent students are then asked by the fa-
culty member to sit together in order to read, discuss and
solve the designated task/problems provided by the facilitator
(faculty member). We call this group as the “Excellent Group”
(Figure 5 show the group of excellent students). The facilita-
tor’s task focuses on checking and monitoring properly the
group’s work, giving them more attention and time to assure
their understanding, grasping the correct information and
finalizing the solution of the given task. Later on, the facilita-
tor asks each member of the Excellent Group to join their
Good Groups. They are responsible in explaining, discussing
and sharing the information with their group members. Final-
ly, the faculty provides each individual member an assessment
quiz on the studied materials.

4 OuUR METHOD, DALE CONE AND BLOOM’S
TAXONOMY

It's imperative to categorize or classify any new method
against the two well-known educational frameworks: Dale
cone and Bloom’s taxonomy. These two frameworks have
been presented for more than 50 years and yet, it is commonly
accepted that their general findings are still valid; also today
they create foundations for effective teaching and learning,
regardless significant development of technology and use of
new teaching-learning methods.
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Fig. 5: Group of Excellent Students

4.1 Dale’s Cone
Dale’s cone (Figure 6) is a categorization of different types of A list of verbs used in mathematics provided in Table 1 are

learning methods and the corresponding retention rates of used to facilitate the classification of the faculty’s assessment
in taxonomy level. Each level in taxonomy describes different
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Table 1: List of verbs used in mathematics

Table 2 shows the position of our new learning method and
the given assessment on the Bloom’s Taxonomy vs. Dale’s
Cone of Experience matrix:

Creaing
Evaluating | Omm
Aualyzng
Applyng Our method

Understadng

Remauberg

By | mey | e | veem | e | D
Table 2: Bloom’s Taxonomy vs. Dale’s Cone of Experience ma-
trix

Based on this matrix, our teaching method falls in the “partic-
ipation level” in the Dale’s cone level and in the “Applying /
Evaluating” in the Bloom’s level.

5 DESIGN OF THE PROPOSAL METHOD

The material and the assessment used in our method are
presented in the appendix A and B. A topic known by the
name “Exact Differential Equation” inthe “Differential
equation course” was the main topic of study. It is widely
accepted that this topic is considered to be a challenging since

796

it includes partial derivatives and some integration equations
and indeed delivers essential learning outcomes. Based on
previous semester grades, this topic showed a low average to
high grade variance among classes using traditional teaching
methodology. Our new method below shows a lecture plan
(over 80 minutes):

1- Select top 6-7 students based on the course total in LMS.
These are the grouped as “Excellent Students”.

2- Divide student into groups of 4-5 students. Assign one
“Excellent” student to each group.

3- 25 minutes for each group (groups of good and group of
excellent) to read the materials.

4- 20 minutes for each group (now the excellent students join
back their good group) to discuss again any issue and to
check the solution of the problems given at the end of the
notes

5- 15 minutes individual quiz duration.

6- 20 minutes for solving the quiz and general discussion on
the topic then small survey at the end of the class.

6 CONCLUSION

In this paper a new proposed cooperative learning methodol-
ogy was presented. This method was designed and applied in
Mathematics course but can also be applicable to any other
course in different majors among diverse university depart-
ments. We have selected a difficult topic to apply our method
through prepared notes followed by quiz at the end of the
lecture. The topic is one of the course learning outcomes. Our
proposed learning method target many sectors including im-
provement on the class average grade, minimizing the va-
riance between students” grades through knowledge transfer,
and increase students’ retention of materials. This designed
framework illustrates a major impact on academic achieve-
ments and a positive influence on the attitudes of (and to-
wards) students. Our technique employ structured groups of
students having complex tasks capable of working together
towards a common goal with positive interdependence, indi-
vidual accountability, and heterogeneous groupings. We ad-
vise the use of this technique on each course learning out-
comes. Our future work will be structured towards imple-
menting this study in large classrooms holding different major
courses including mathematics and analyzing the student re-
tention rate before and after application of our method. This
study may act as a survey form a wide variety of active learn-
ing techniques that can be used to supplement and aid lec-
tures. Considering the efficient information passed on during
traditional lectures, the use of this single mode of instruction
might create some problems for both the instructor and the
students at a large scale. Cooperative learning strategies has
indeed showed benefits with more radical departure from
traditional techniques, aiming to enhance student retention of
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materials presented in class.
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