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Abstract. Cooperative learning is a learning tool that prioritizes cooperation among students in
groups to achieve learning objectives. The learning model has several types, including
cooperative learning model of investigation group type and direct learning model. This type of
research is experimental research and pre-experimental design type pre-test and post-test with
quantitative approach. Population in this study were all students in grade VII of state junior high
school 3 Banda Aceh, while the sample was taken two classes by random sampling that is class
VII6 which applied by model of investigation group study type and class VII4 applied by non
group investigation model. Data collection is done by using the test. Quantitative data processing
is done by using two way t-test with a significant level of 0,05. Based on data analysis can be
concluded that there is no difference of student learning outcomes on the application of learning
model type of investigation group with student learning outcomes on the application of non-
group investigation model on triangle lesson in grade VII students of state junior high school 3
Banda Aceh.

1. Introduction

Education is one of the most important tools to prepare students for their future life. It must be done
with full awareness to achieve the goals of education itself. For that, its learning process determines the
realization of quality education. Education is a conscious effort, which is deliberately designed to
achieve a set of goals, for instance it is aimed to improve the quality of human resources [1].

Learning is the process of interaction of learners with educators and learning resources in a learning
environment. Through interaction between individuals and their environment, students gain experiences
which further affect the changes and development of their behaviors. Learning as a learning process is
designed by teachers to develop students’ thinking creativity to result in the improvement of students'
thinking ability and their ability to construct new knowledge as an effort to improve their good mastery
of the subject matter. Therefore, learning is a process of interaction between learners with educators,
and other learning resources that cause change in habits, skills, and thinking power.

Achieving the goals of an education depends on how the learning process takes place. One of the
areas of study taught in schools is mathematics. Mathematics is one of the basic knowledge that cannot
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be separated from human life and civilization. Mathematics is one of the disciplines that aims to train
people to think logically, critically, responsibly, and be able to solve problems with axioms and laws of
logic. Mathematics is important in guiding the students’ mindset, as well as forming their attitude [2].

In the Education Unit Level Curriculum, mathematics has many basic materials, one of them is a flat,
triangular wake taught to junior high school students. In teaching material of triangular flat building, a
teacher is required to be able to master the materials and present it by using the learning model and the
approach relevant to the materials being taught. Understanding the triangular matter is an essential
aspect as triangles is the basic material in studying higher geometrical matter. Thus, the mastery of the
triangular flat building material needs to be emphasized as early as possible.

The learning model is defined as a conceptual framework that describes a systematic procedure in
organizing learning experiences to achieve a particular learning objective [3]. The learning model as the
basis of the learning practice of the result of the reduction of educational and learning psychology theory
designed based on the analysis process, and aimed at the implementation of the curriculum and its
implications on the operational level in front of the class [4]. It is undeniable that the daily common
problems are not always mathematical. Thus, the main task of the teacher is to assist students in solving
problems with a wider spectrum in order to help them to understand the meaning of words or terms that
appear in a problem.

Developing students' skills in problem-solving requires their ability improvement to deal with
various problem-solving techniques and strategies. Knowledge, skills, and understanding are the core
elements in learning mathematics. In addition, in solving the problem, students are required to have the
ability to synthesize these elements to finally be able to solve the problems correctly.

One way that teachers can use to activate the students’ ability is by using cooperative group
investigation. The Cooperative Group Investigation Learning Model is similar to learning discovery that
emphasizes group investigation to find one concept from the topic being studied. The students' GI
learning is organized into an investigation group where they discuss with the group making a plan for
investigation, as long as their discussion uses his book to identify problems and the teacher gives the
students freedom to choose the topic that students want [5]. Many research results studying the
effectiveness of the application of study group investigation (GI) model among the other research results
conclude that the results of student learning taught by group investigation model on statistical materials
can achieve mastery learning outcomes [6].

2. Experimental method

Learning model used is cooperative learning model of Group Investigation type. By applying this model,
it is expected to increase the students’ learning outcomes in mathematics subject. This type of research
is experimental research and pre-experimental design type pre-test and post-test, and data collection is
done by using test, including pre-test and post-test. The approach used in this research is quantitative
research approach. The research was conducted in state junior high school 3 Banda Aceh. The
population in this study were all students in grade VII of state junior high school 3 Banda Aceh, while
two classes are selected as the sample by using random sampling, they are grade VII6 applied model
study group type Investigation and grade VII—4 applied non-study model Investigation with the total
number of students are 30 for each class. Thus, the number of sample members in this study are 60
students.

Data were analyzed using t-test to find the differences of students’ learning outcomes. The
hypotheses tested in this study are:

HO : There is no difference in the students’ learning outcomes in the application of learning model
type of group investigation compare to the students’ learning outcomes on the application of the non-
group investigation model on triangle material in grade VII students of state junior high school 3 Banda
Aceh.

Ha : There are differences in students’ learning outcomes in the application of learning model type
of group investigation with students’ learning outcomes on the application of the non-group
investigation model on triangle material in grade VII students of state junior high school 3 Banda Aceh.
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3. Results and discussion

3.1. Cooperative learning model

Cooperative learning model is a learning that prioritizes the existence of cooperation between students
in groups to achieve the learning objectives. Each student in the group has different levels of ability.
The students are divided into small groups and directed to learn the subject matter that has been
determined. Cooperative learning model prioritizes cooperation in solving problems to apply knowledge
and skills in order to achieve learning objectives. The objective of cooperative learning model is to
generate effective interaction among groups through discussions.

Additionally, cooperative learning is a learning process that consciously and deliberately develops
the students’ mutual interaction to avoid offense. It places students more as subjects in learning activities
rather than as objects. Besides, it also has an essential positive impact on students whose learning
outcomes are found to be low. For the students with below-average learning outcomes, cooperative
learning benefits them, for instance in increasing their motivation, developing their learning outcomes,
and storing the lesson material for a longer period of time.

Cooperative learning is a broader concept covering all types of group work, including more teacher-
led or teacher-directed forms [7]. The use of cooperative learning requires proper and careful preparation
including, 1) learners should previously have a schemata or background knowledge of the topic or
material intended to be learned. Furthermore, 2) Learners should have the skills to ask questions.

In cooperative learning model, the activities are directed consciously to create mutual interactions
that help the fellow members of the group learn from each other, thus the students are motivated to learn
and become more understanding of a material [8]. The results of Lieken and Zaslavsky's research [9]
show that 68.3% of the time available for mathematical learning process is cooperatively used by
students to actively interact with other students and do the learning activities.

Cooperative learning is a learning that is done by forming groups and each group interacts in a face-
to-face manner [ 10]. Cooperative learning is formed in small groups and each group member helps each
other in the learning process [11]. Cooperative learning will be effectively applied because each member
of the group will be actively discussing [5].

The above discussion implies that cooperative learning model is a learning process that requires
students to have initial knowledge of the material being studied and become an active, critical, and
creative students during the learning process.

3.2. Characteristics of cooperative learning

The basic principles in cooperative learning model are as follows: 1) Each member of the group (student)
is responsible for everything done in the group. 2) Each group member (student) must know that all
group members have the same goals. 3) Each group member (student) must share the same duties and
responsibilities among the group members. 4) Every member of the group (students) will be subject to
evaluation. 5) Each member of the group shares leadership and requires skills to learn together during
the learning process. 6) Each group member will be required to individually account for the materials
handled in the cooperative group [12].

The characteristics of cooperative learning model are: 1) Students in groups cooperatively solve the
learning materials according to basic competencies to be achieved. 2) The group is formed from several
students who have different abilities, both high, medium, and low level. 3) The award is more emphasis
on the group than each individual.

Based on the basic principles and characteristics of cooperative model mentioned above can be
concluded that cooperative learning model can motivate students to interact and able to increase student
creativity. Students do not vacuum in the learning process because each student is responsible for the
material handled.
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3.3. Elements in cooperative learning

Cooperative learning is a model of learning that is organized to enable students to work together in small
groups. Cooperative learning model does not narrowly mean the students to learn in groups. There is a
basic element in cooperative learning that distinguishes it from no-cooperative group, which is sharing
commitment of the students. The correct implementation of cooperative learning model procedures will
enable educators to manage their classes effectively.

The elements in cooperative learning are as follows: 1) Students should have a perception that they
live together. 2) Students are responsible for everything in their group, like their own. 3) Students should
see that all members in their group have the same goals. 4) Students should share the same duties and
responsibilities among their group members. 5) The student will be given an evaluation or reward, for
example a prize or an award which will belong to all group members. 6) Students share leadership and
they need skills to learn together in their learning process. 7) The student will be required to individually
be accountable for the material handled in the cooperative group [13].

Therefore, it is clear that cooperative model learning can improve students’ achievement. As each
student has a different task in the group, each student has to work and raise opinions in completing each
task. Furthermore, students can also do self-evaluation towards the tasks they are working on. By being
able to do self-evaluation, it is expected that they are able to improve their ability to correct and evaluate
their works in the following tasks better.

3.4. Cooperative learning model type Group Investigation (GI)

Group Investigation is a form of cooperative learning model that emphasizes the students’ participation
and activities to find their own learning materials that will be learned through available materials.
Besides, it expects the students have good communication and group processing skills. This type of
group investigation learning model involves students from the early stages to the final stages of the
learning process, including in deciding the topic and how to learn through investigation. This model
requires the students to have good communication skills as well as group processing skills. Group
investigation model can train students to develop the ability to think independently.

Group Investigation is a general classroom organization plan in which students work in small groups
using cooperative inquiry, group discussion, and cooperative planning and projects. In this method,
students form their own two- to six-member groups. After choosing subtopics from a unit that the entire
class is studying, the groups break their subtopics into individual tasks and carry out the activities that
are necessary to prepare group reports. Each group then makes a presentation or display to communicate
its findings to the entire class [14].

Education in a democratic society should be a direct democracy screening [15]. In the Group
Investigation learning model, the process of democratization as one learns the "democratic process as
the source". In GI type cooperative learning, the students are divided into several heterogeneous groups
then make plans to analyze the topics obtained, while the teacher oversees the learning process in the
classroom and ensures that students can understand lesson [11].

There are three main concepts in group investigation model, namely: research (enquiry), knowledge,
and group dynamics or the dynamic of the learning group [16]. The research here is defined as the
dynamics ways of the students in responding to the problems and solving the problems. Knowledge is
understood as a learning experience that the students acquire either directly or indirectly. While, the
dynamics of the group shows an atmosphere that describes the interaction that involves various ideas
and opinions and exchanges of experiences through the process of argumentation.

3.5. Results

Based on the students’ learning outcomes on the application of group investigation model and on the
application of non-group investigation model in grade VII of state junior high school 3 Banda Aceh on
the triangle lesson, the result can be concluded as follows:
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Table 1. Average calculation and variance Initial test (pre-test).

Class Category ~ Number of Students Variance (S:?) Standard Deviation
Class Gl ni=30 174,71 13,22
Non Class Gl n.= 30 197,82 14,06

Table 2. Average calculation and variance Final test (post-test).

Class Number of Variance (S%) Standard Deviation
Category Students
Class Gl n;=30 207,42 14,40
Non Class Gl n. =30 278,16 16,67

The data in this study will be used for hypothesis testing. The statistical test used here is the t-test
statistic. It is done to analyze the comparison of the application group type investigation (GI) model in
class VIl and the application of non-group investigation model in class VII4 to students’ learning
outcomes on triangle material. The hypothesis to be tested at a significant level o = 0.05. Based on the
results of calculations with t-test, it is obtained that for the initial test (pre-test) is teoun: = 0,283 and tiabel
=2,00. As teount < twbel is 0,283 < 2,00 , so Ho is accepted. For the final test (post-test) obtained is teoun =
0,64 and tuper = 1,67. Since teount < tuber 18 0,64 < 1,67, then Ho is accepted. Hence, there is no difference
in students’ learning outcomes in the application of learning model type group investigation with
students’ learning outcomes on the application of non-group investigation type model on triangle
material in grade VII of state junior high school 3 Banda Aceh.

4. Conclusion

Based on the data obtained, there is an increase in student achievement after the implementation of
cooperative learning model of group investigation type. This can be seen from the average class VIl
after applying cooperative learning model type group investigation is 61,93 while mean of class Vg
before using cooperative model of group investigation type is 46,16. Cooperative learning type group
investigation is able to improve the student’ achievement. However, the results are not as expected,
which there are still many students who have not reached the Minimum Exhaustiveness Criteria. There
are several factors that cause it to happen, such as the students still have limited understanding of the
prerequisite materials or students are not familiar with the learning that requires the mastery of the
material in groups. Positively, through the implementation of this group investigation model, the
students begin to get used to learn in groups with other students without having to always expect the
knowledge shared by their teachers. The advantage of group investigation model is each student can
evaluate their own knowledge level and the mastery of the subject matter. While, the discussion can
encourage them to strengthen their social and democratic attitudes, and involve all the students directly
in teaching and learning activities. Thus, cooperative learning model type group investigation (GI)
results in good improvements and influences towards the students’ learning process.
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