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ABSTRACT

This study aims to determine the implementing of Group Investigation model integrated macromedia flash on students’
learning outcomes. The research sample consisted of two classes taken randomly namely the experimental class 1 and
the experimental class 2. The experimental class 1 as a experiment class that is taught by the Group Investigation
integrated macromedia flash model and the experimental class 2 as a control class was taught by Direct Instruction
model. The design of the study uses the Complete Random Design method. Research data collection was carried out by
using research instruments in the form of objective tests and analyzed by a simple Variance Analysis method at a
significance level of 0.05. The research data showed that the average pretest of the experimental class 1 (39.88) was
lower than the average of the experimental class 2 (40.56) and the average posttest of the experimental class 1 (79.70)
was higher than the experimental class 2 (74.08). Based on research data analysis, it is concluded that there is an
influence of the Group Investigation learning model integrated Macromedia Flash on students’ learning outcomes in

oxidation reduction material, Feount (6.55)> Fuabie (4.11) at the 0.05 significance level.
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1. INTRODUCTION

Learning activities is a process that contains a series
of teacher and student activities on the basis of
reciprocal relationships that take place in an
educational situation to achieve certain goals. Thus, the
success or failure of educational goals depends a lot on
how the learning process takes place. The learning
process will depend on the strategy, model and learning
media. Strategies, models, and / or learning media are
very effective in stimulating students to understand
learning objectives. Applying the right strategies,
models and / or learning media will help students in
understanding learning material both in the cognitive,
affective, and psychomotor areas. One of the problems
faced by Indonesian education is that learning models
and media are less varied according to the times and the
needs of students in the learning process (Silaban,
2015).

The learning process in the classroom is directed at
the student’s ability to memorize the information he
remembers to connect it with daily life. This fact

applies to all subjects. Science subjects cannot develop
children's ability to think critically and systematically,
because thinking strategies are not used properly in
every learning process in the classroom (Pardede &
Suyanti, 2016).

Chemistry is a science that belongs to the Natural
Sciences family which basically has two components
namely the product and process components.
Chemistry is not only a collection of knowledge in the
form of facts, concepts or principles, but also a process
of discovery. Therefore, in the study of chemistry it
should not rule out the process of concept discovery
(Harefa, 2018). The learning process in the field of
science, especially chemistry, must be adapted to a
developing curriculum that can accommodate the era of
the industrial revolution 4.0. Practicum (or often called
practice) is one important part of chemistry that can be
created referring to the curriculum to accommodate the
developing era. Practicum is very crucial role in
learning chemistry, practicum is a place to practice
students in proving or discovering new information
from the concepts they are learning (Harefa, et al.,
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2019). Thus, learning through practicum directly
accommodates student-centered learning.

To overcome these problems requires the selection
of learning models and learning media that are
appropriate to the subject matter in order to improve
student learning outcomes (Cahyani & Hendriani,
2017). The Group Investigation learning model is one
of the learning models that can train students to develop
the ability to think independently and actively engage
students that can be seen starting from the first stage to
the final stage of learning (Nadeak, 2018; Pamungkas,
2017). In addition, the Group Investigation learning
model is also a learning model that creates interest and
stimulates students' curiosity to investigate information
privately or together with their group colleagues.

In addition to the right model, supporting media is
also needed to increase student enthusiasm,
visualization is one way that can be done to concentrate
something abstract (Purba et al. 2018; Purba et al.
2015). In the era of informatics visualization developed
in the form of moving images (animation) that can be
added to sound (audio) (Purba et al. 2019). Audio
visual offerings or better known as multimedia makes
visualizations more interesting. One of the interesting
media is using macromedia flash computer media with
animation that helps students see real learning so that
they better understand the subject matter (Arwira et al.,
2019).

Wildanisani et al, (2015) to increase learning
achievement 32.35% in the first cycle to 64.71% in the
second cycle and (Waruwu, 2013) improve learning
outcomes by 71%. Increase learning by 61%. The same
thing stated Hariyanti, et al, (2013) can increase student
learning achievement to reach 66.67%. Thus, research
on the effects of learning needs to be done by using the
integrated group investigation model of Macromedia
Flash on student learning outcomes.

2. METHOD

This research is an experimental study, which the
sample of the study consisted of two classes taken
randomly (homogeneous and normal classes), namely
the experimental class 1 and the experimental class 2.
The research samples were students of XII MIPA 1 and
XII MIPA 2 SMA Yadika 9 Bekasi, West Java. The
research held on August 2019 — September 2019. In the
study, students of class XII MIPA 1 as experimental
class 2 and class XII MIPA 2 as experimental class 1.
The experimental class 1 as an experimental class was
taught with group Investigation model integrated
Macromedia Flash and experimental class 2 as a control
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class was taught by direct instruction model. Both
classes were designed using the Complete Randomized
Design method, presented in Table 1.

Table 1: Research Design

Class Pretest Treatment Posttest
Experiment 1 | Xi A X2
Experiment2 | Y1 B Y2

A is treatment with Group Investigation model
integrated Macromedia Flash.
B is treatment with Direct Instruction model.

The research instrument used to collect research
data is an objective test that has been valid and reliable,
meets the requirements for the level of difficulty of the
questions, and the test differentiator. Analysis of the
research data was performed using a simple analysis of
variance at a significance level of 0.05.

3. RESULT

The experimental class 1 was taught with Group
Investigation model integrated Macromedia Flash and
the experimental class 2 was taught with the Direct
Instruction model. A pretest was first conducted to
determine the students' prior ability of oxidation
reduction material. After knowing the initial data of
students' abilities, then treatment is given for each class.
At the end of the material, a posttest is given to
determine the student's final ability to reduce oxidation
material. Based on the results of the study, the pretest
and posttest results of the two experimental classes are
shown in Table 2.

Table 2: Pretest and Posttest Data for Each Experiment
Class

Pretest Posttest

Class Xmin | Xmax | Average | Xmin | Xmax | Average

E—-1 130 42 39.88 72 88 79.70

E-2 |30 42 40.56 71 87 74.08

N 20 20

The highest pretest result for experimental class 1 is
42 while the lowest value is 30. Similarly, the
experimental class 2, the highest value is 42 and the
lowest is 30. In general, the pretest value of
experimental class 1 is lower than the pretest value of
experimental class 2 with a mean difference average
value of 0.68. As for the posttest score, the average
value of experimental class 1 is higher than the
experimental class 2 with a difference in average value
of 5.72.
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The highest posttest in experimental class 1 was 88
and the lowest was 72. While the highest posttest in
experimental class 2 was 87 and the lowest was 71.
Thus, the prior ability of experimental class 1 students
is lower than the prior ability of experimental class 2
students. However, by giving treatment that is taught
with  Group Investigation model integrated
Macromedia Flash, the final ability of experimental
class 1 students is higher than the final ability of
experimental class 2 which is taught with Direct
Instruction model.

Based on Table 2, the descriptive statistics of the
students learning outcomes of each experimental class
can be summarized on Table 3.

Table 3. Descriptive Statistics of Students’ Learning
Outcomes for Each Experiment Class

Class Pretest Posttest X2-
Xl S Sz X2 S Sz Xl

E-1 |39.88 | 5.82 | 33.87 | 79.70 | 6.95 | 48.30 | 39.82

E-2 | 40.56 | 5.80 | 33.64 | 74.08 | 4.87 | 23.71 | 33.52

X is the pre-test average value of each experimental
class

X, is the post-test average value of each experimental
class

Based on the table, there are differences between
the average pre-test and post-test scores of each
experimental class. For the experimental class 1, there
was an increase in the average value between the post-
test and pre-test by 39.82. As for the experimental class
2, there was an increase in the average value between
post-test and pre-test by 33.52.

4. DISCUSSION

The implementation of learning models in both
experimental classes was carried out by testing the
hypothesis of a simple variance analysis (Fcount). Test
criteria if Feount > Fraple at the real level of 0.05 and db
39. Data from the analysis of variance test results are
shown in Table 4.

Table 4. Analysis of Variance Test Result

Class Feount Flable

Experiment 1

Experiment 2

X =79.70 X =74.08 6.55 4.11
SD =6.95 SD =4.87
S2 =48.30 S2 =231
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Based on F distribution data obtained Ftable =4.11,
while based on calculations obtained Feount = 6.55 so
that the price of Feount > Fuable at a significance level of
0.05. Thus there is the influence of Group Investigation
model integrated Macromedia Flash on students’
learning outcomes in the oxidation reduction material.

Group Investigation is the most complex and most
difficult cooperative learning model to implement.
Different from other learning models, the Group
Investigation learning model involves students in the
planning stage of both the topic being studied and how
the investigation progresses and emphasizes the
participation and activities of students to find
themselves (information) that supports the subject
matter to be learned through available materials.

The Group Investigation learning model using
macromedia flash can help students more -easily
understand chemical materials specifically on the
subject of reduction and oxidation reactions because
students see clearly the relationship of learning material
with daily life, so that the material is more easily
understood.

The Direct Instruction Model is an information learning
model with a question and answer method and
assignments. In the direct learning model students are
more passive because the teacher is a source of
information.

5. CONCLUSION

The Group Investigation learning model using
macromedia flash can help students more -easily
understand chemical materials specifically on the
subject of reduction and oxidation reactions because
students see clearly the relationship of learning material
with daily life, so that the material is more easily
understood. Research data shows that the average
pretest value of experimental class 1 (39.88) is lower
than the average pretest value of experimental class 2
(40.56) and the average posttest value of experimental
class 1 (79.70) is higher than the average posttest score
of the experimental class 2 (74.08). Thus, the initial
ability of students in experimental class 1 is higher than
the initial ability of experimental class 2 students. By
implementing the Macromedia Flash-based Group
Investigation learning model, the final ability of
experimental class 1 students is higher than the final
ability of experimental class 2 students.
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