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Abstract 

 

This study aimed to determine the effect of using cooperative learning model which was Group 

Investigation (GI) model toward the student learning results on the subject matter Kinetic Theory of 

Gas Class XI Semester II Senior High School 18 Medan Academic Year 2016/2017. This kind of 

research was quasi-experiment with two group pre-test and post-test design. The population in 

research is all of students class XI Senior High School Negeri 18 Medan consists of 4 class. The 

sample of the research was taken by two classes determined by random sampling technique, that is 

class XI MIPA-2 using cooperative group investigation model type with number of students is 24 

people and class XI MIPA-3 using conventional learning with number of students is 27 people. The 

research instrument in the form of an essay test was eight matter — data analysis techniques used by 

normality test, homogeneity test and different test (t-test). The results of data analysis there is the 

influence of cooperative learning model: group investigation type toward the resulting student learning 

on the subject matter Kinetic Theory of Gas in class XI Senior High School 18 Medan, Academic 

Year 2016/2017. 

Keywords: cooperative learning model type group investigation, the result of student learning, kinetic 

theory of gas. 
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Introduction 

Education is a human effort to foster 

his personality undervalues in society and 

culture. Regulation number 20 of 2003 

"Education is a conscious and planned effort 

to create a learning atmosphere and learning 

process so that students actively develop their 

potential to have spiritual strength, self-

control, personality, intelligence, noble 

character and skills needed by themselves, 

society, nation and country". The progress of a 

nation is determined by the level of success in 

education. The success of education will be 

achieved by a nation if there is an effort to 

improve the quality of education of the nation 

itself (Purwanto, 2014: 18). 

The main problem in learning in 

formal (school) education currently is the low 

absorption and interest of students in learning. 

This can be seen from the average student 

learning outcomes which are still very 

alarming. This achievement is certainly the 

result of learning conditions that are still 

conventional and does not concern the reality 

of the learners' own dimensions, namely how 

they actually learn (learning to learn). A more 

substantial meaning, that the learning process 

to this day still provides teacher dominance 

and does not provide access for students to 

develop independence through discovery in 

their thought processes (Trianto, 2010: 5). 

This fact is in accordance with the 

results of observations conducted by 

researchers at SENIOR HIGH SCHOOL 18 

Medan in February 2017 by giving an 

instrument in the form of a questionnaire to 24 

students. The results of the questionnaire 

distributed were obtained data that 87.5% of 

students said that physics was a mediocre 

lesson while 12.5% of students said they did 

not like physics. During the learning process, 

students rarely ask questions and express their 

opinions to the teacher, 65% of students say 

so. 

The biggest reason students say so is 

that they are less interested in learning and 

lack courage in expressing opinions and they 

are rarely involved when the learning process 

takes place or is only teacher-centered. 

Classroom learning takes place by recording 

and working on problems. Such learning is the 

cause of the unsatisfactory results of student 

physics learning obtained in the Semester 

Final Examination on academic year of 

2016/2017, as many as 45% of students can 

meet the passing score standard, which is 70. 

Students say they prefer to study in 

discussions with other friends in learning and 

solve problems that are considered difficult to 

resolve as much as 79.1%. Generally, students 

want to learn with the use of demonstration or 

practicum methods because of the curiosity of 

many students and also want to do proof of 

concepts and physical material facts so that 

students have an interest or interest in 

participating in classroom learning. 

The model that makes students learn 

collaboratively is needed to reduce the 

occurrence of boredom learning physics in 

students and foster students' interest in 

learning. Students active in the learning 

process will make learning more meaningful 

because participants play an important role in 

constructing their knowledge. One learning 

model that can be used to overcome the 

problems described above, the author, in this 

case, uses the GI type cooperative learning 

model. 

The cooperative learning model type 

investigation group is one of the cooperative 

learning models where students 

collaboratively in their groups examine, 

experience and understand the topic of the 

material to be studied. This cooperative model 

has the benefit of training students to accept 

differences of opinion and work in conducting 

investigations to solve problems together with 

other students with different backgrounds 

(Joyce et al., 2011: 310). 

According to previous researchers, 

Afdalita and Purwanto (2015: 201) found that 

physics learning outcomes of students who 

were given learning with the GI type of 

cooperative learning individually as many as 

15 people by 50% were complete, and the rest 

is not yet complete. However by using 

conventional teaching as many as 8 people 

individually, 26.6% is complete, and the rest is 

not yet complete. It was concluded that using 

cooperative learning model type group 

investigation can improve student learning 

outcomes in the classroom. 
The main material of the Kinetic 

Theory of Gas students is required to imagine 

how particles move, how the temperature, 

volume, amount of matter and pressure 

influence, so students are required to think 
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more highly. PhET simulations are very 

effective to help students build understanding 

and intuition for abstract phenomena. One 

example of media that can help explain the 

nature of abstract material is PhET virtual 

media. This simulation is right for use in the 

material of Gas Kinetic Theory due to the 

abstract nature of the material. 

One of the existing virtual laboratory 

programs in Physics Education Technology or 

PhET which was developed by the University 

of Colorado at Boulder in order to provide a 

virtual laboratory-based learning simulation 

that allows teachers and students to use for 

physics learning in the classroom. Physics 

Education Technology (PhET) Simulation is 

interactive physics simulation software 

available on the site that can be downloaded 

for free and can be run online or offline (Yuafi 

and Endryansyah, 2015: 410). 

The use of PhET media in this study is to 

help students understand visual concepts and 

to demonstrate the material. PheT simulation 

brings to life what is not visible to the eye 

through the use of graphics. PheT is easy to 

use and apply in the classroom (Sumargo and 

Yuanita, 2014: 120). This was supported by 

previous researcher Kamaruddin (2016: 39) 

stated that "The application of Virtual PhET 

laboratory media in the material of Kinetic 

Gas Theory can improve student learning 

outcomes. It was seen from the achievement of 

individual completeness values of 75% in the 

first cycle to 84% in the second cycle and 

increased again to 97% in the third cycle. 

Similarly, classical completeness increased 

from 60% in the first cycle to 80% in cycle 2, 

and 90% in cycle 3 ". 

 

Research Methods 

 

This research was conducted in class XI of 

Senior High SchoOL Negeri 18 Medan 

academic year 2016/2017. The population in 

this study were all students of class XI MIPA 

Senior High School Negeri 18 Medan in the 

even semester academic year 2016/2017 which 

consists of 4 (four) classes. The sample of this 

study was all students of class XI Senior High 

SchoOL Negeri 18 Medan who were 

represented by two classes, namely class XI 

MIPA-2 as an experimental class who was 

given permission of cooperative learning 

model group investigation type and class XI 

MIPA-3 as a control class who was given 

conventional learning model. Sampling in this 

study was taken randomly by using a random 

sampling technique. 

This study included the type of quasi-

experimental research and the research design 

used was the two group pretest-posttest design. 

The design of this study is shown in Table 1. 

 

Table1. Two Group Pre-test and Post-test 

Class Pre-test Treatment Post-test 

Experimental T1 X T2 

Control T1 Y T2 

For information: 

 

T1 = pre-test experimental class and control 

class. 

T2 = post-test experimental class and control 

class. 

X = Treatment given to the experimental class 

Y = Treatment given to the control class\ 

 

 

Results and Discussion 

 

a. Research Result 

Based on the results of the pretest 

obtained, the average value of the experimental 

class pretest was 40.74 and the control class 

pretest score was 41.20. Furthermore, the 

experimental class and the control class were 

given different treatments. In the experimental 

class using a cooperative type GI model and in 

the control class using conventional learning. 

After the two classes were given treatment, 

each class was given a posture to see the 

difference due to being given different learning 

treatments. From the posttest data of the two 

classes, the average posttest scores for the 

experimental class were 75.14 and the mean 

scores of the control class posttest were 59.83 

as shown in Figure 1: 
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Figure1. Pretest and Postest of Experimental 

and Control Class 

 

 

Based on the results of the normality 

test using the Lilliefors test for both samples, it 

was found that the pretest and posttest values 

were normally distributed as shown in Table 2. 

 

Table 2. Data Normality Test Results Pretests 

and Postests 

Class 
Pretest 

Conclusion 
Lhitung Ltabel 

experimental 0,0991 0,1610 
Normal 

control 0,0791 0,1910 

 
Postest 

 
Lhitung Ltabel 

Experimenta

l 
0,0958 0,1610 

Normal 

Control 0,0756 0,1910 

 

 

Testing the homogeneity of pretest data 

and posttest data in the experimental class and 

control class was carried out by testing the 

similarity of two variances to find out whether 

the sample group came from a homogeneous 

population or not. The test results for the 

homogeneity of the data obtained are shown in 

Table 3. 

 

 

Table 3. Homogeneity Test Results of the 

experimental and control class 

 Class Fcount Ftable  

1 Pretest 1,07 1,98 Homogeneous 

2 Postest 1,43 1,99 Homogeneous 

The results of the hypothesis test for 

posttest by using the t-test at a significant level 

α = 0.05, obtained t count> t table (3.5730> 

1.6755). Hypothesis test results on posttest 

results are shown in Table 4. Based on Table 4, 

obtained t count> t table, it can be concluded 

that there is the influence of cooperative 

learning model type group investigation on 

student learning outcomes. 

 

 

 

 

 

 

Table 4. Calculation of Different Tests on 

experimental and control class 

 Class Tcount ttable Conclusion 

1 

 
Experimental 

3,57 1,67 

There is a 

significant 

difference 2 Control 

 

b. Discussion 
The results showed that there was the 

influence of cooperative learning model group 

investigation type on student learning outcomes 

in the subject matter of the Kinetic Gas Theory 

in Class XI Semester II Senior High School 18 

Medan academic year 2016/2017. This result is 

indicated by the average posttest of the 

experimental class student learning outcomes of 

75.14 higher than the average posttest of the 

control class student learning outcomes, which 

is 59.83. 

There is the influence of cooperative 

learning model type group investigation in the 

experimental class. This influence occurs 

because this learning model makes students 

able to assign submersions, learning objectives, 

collaboration in groups, communication in front 

of the class through percentages and draw 

conclusions themselves. Students will find and 

experience their own learning experiences by 

exchanging opinions with group discussion 

friends because students 'understanding can 

improve students' performance in learning that 

has an effect on learning outcomes. 

The influence of cooperative learning 

model type group investigation on learning 

outcomes is supported by previous studies that 

have conducted research using the same 

learning model. Based on the results of a study 

conducted by Richardo (2015: 42), it was found 

that student learning outcomes using 

cooperative learning model group investigation 

type was better than using direct learning 

models. This happens because in the 

experimental class using cooperative type group 

investigation models, students are invited to 

discuss, interact between students so as to 

trigger students' creativity so as to improve 

student learning outcomes. 

Cooperative model type investigation 

group is one form of cooperative learning 

model that emphasizes the participation and 

activities of students to search for their own 

material (information) lessons to be learned 
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through available materials, for example from 

textbooks or students can search the internet. 

Students are involved since planning, both in 

determining topics and ways to learn them 

through investigation in discussion groups. In 

this experimental class students are required to 

give opinions, participate actively during 

discussions so that the effect on learning 

outcomes based on understanding during 

discussion in groups. 

This is in accordance with the research 

of Lumbantoruan and Sirait (2016: 21) which 

states that the application of cooperative 

learning models of type group investigation can 

improve student learning outcomes in the 

subject matter of Temperature and Heat in 

SENIOR HIGH SCHOOL Negeri 1 

Perbaungan. This is indicated by cognitive 

learning outcomes that increase significantly, 

namely before being given treatment the 

average pretest is 37.17 and after being given 

the treatment the posttest average was 70.75. 

Significant improvement of cognitive learning 

outcomes occurs between students who are 

taught by cooperative learning type group 

investigation with conventional learning. 

The influence of cooperative learning 

model group investigation type also has an 

impact on differences in learning outcomes 

which increase the value of learning outcomes 

seen from the increase in student learning 

activities at each meeting. Furthermore, Hartoto 

(2016: 141) also stated that GI type cooperative 

learning has a positive impact on improving 

student learning achievement which is 

characterized by an increase in student learning 

completeness in each cycle, namely cycle I 

(72.5%), cycle II (80, 0%), cycle III (92.5%). 

The same is the case with Sari's previous 

research (2017: 31) which states that there are 

differences in physics learning outcomes taught 

by cooperative learning type group 

investigation and conventional learning. 

The results of learning physics with 

cooperative learning models group investigation 

type are better than the results of learning 

physics with conventional learning. Student 

learning outcomes obtained in accordance with 

expected and experience changes after being 

given a cooperative learning model type of 

group investigation on physics learning. The 

cognitive learning outcomes of students who 

are taught by cooperative learning type group 

investigation are better because in the 

cooperative learning model the group 

investigation type students are involved in 

planning both the topics studied and how their 

investigation progresses. This model teaches 

students in good group communication and 

group processes (Wiratana et al. 2013: 3). 

These learning outcomes are influenced 

by different treatments given to the 

experimental class. The experimental class was 

given the treatment of cooperative learning 

model type investigation group also assisted 

with the use of PhET media which facilitated 

the demonstration of material learning on the 

Kinetic Gas Theory. PhET media is effective in 

demonstrating the material of the kinetic theory 

of gas because it can demonstrate how particles 

move, how the temperature influences, the 

pressure in the movement of particles. The 

effectiveness of PhET media influences 

learning outcomes supported by Pujiyono's 

research, et al. (2016: 81), namely there is the 

effect of applying direct learning models that 

use Physics Education Technology (PhET) 

learning media on the learning outcomes of 

class X TITL on competency standards for 

applying electrical circuits in Vocational School 

7 Surabaya. The average learning outcomes of 

the experimental class are 87.58 and the 

average value of the control class is 79.17. The 

use of PhET media can attract students' 

attention so that it can increase student interest 

and be motivated in learning that has an effect 

on learning outcomes. 

The use of PhET simulation media as a 

learning media for Physics turned out to 

motivate students to study Physics. This can be 

seen from the data on the observation sheet, 

where more than 70% of students are actively 

and enthusiastically involved in learning. 

Another study that showed the influence of 

PhET media in improving learning outcomes, 

Wuryaningsih and Suharno (2014: 402) said 

that using the technology-based Physics 

learning model using PhET simulation media, 

students enjoyed the learning process better and 

the results showed a good improvement. 

Nurhayati, et al., (2014: 6) revealed 

student learning outcomes taught by 

demonstration methods assisted by PhET 

animation media better than student learning 

outcomes using conventional methods. 

Learning using PhET animation media can 

foster student learning motivation in dynamic 

electrical material. Application of 
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demonstration methods assisted by PhET 

animation media is effective in improving 

student learning outcomes in dynamic electrical 

material with the category of moderate 

effectiveness. Student learning outcomes taught 

by demonstration methods assisted by 

animation media PhET software are better than 

student learning outcomes using conventional 

methods. The occurrence of differences in 

student learning outcomes due to the 

demonstration method assisted by animation 

media PhET software can attract students' 

attention to learning in class and students not 

only imagine abstractly about the concept of 

dynamic electrical material, but students can 

see directly the concepts of dynamic electrical 

material taught by the teacher. Indirectly this 

affects the factors in the student namely the 

interests, attention and motivation of students to 

learn. 

The use of PheT media can synergize 

physics learning and create active, creative and 

fun learning. Cooperative learning model type 

of group investigation combined with PheT 

media is intended so that learning objectives are 

expected to be carried out. The kinetic theory of 

gas material can be understood with the help of 

visual media, one of which is PheT media. 

Through the use of this media, students interact 

directly with the media and see directly through 

demonstrations displayed on PheT media. 

The learning model has six phases that 

are carried out by researchers during their 

research in Senior High School 18 Medan. The 

first phase is the selection of topics. This phase, 

the researcher describes the subtopics which 

will be discussed in the subject matter of the 

Gas Kinetic Theory and sets the initial 

objectives of the discussion to students then 

instructs students to sit in groups of 5-6 

students in a heterogeneous selected group. The 

second phase is cooperative planning, at this 

stage planning and explaining the learning 

procedures that will be carried out in group 

discussions and determining the objectives to be 

achieved after learning. The next phase is 

implementation, in this phase the researcher and 

each group carry out learning in accordance 

with predetermined procedures with the 

researcher briefly explaining the material to be 

studied. Each group discusses previously 

selected subtopics. Each group was given 

worksheet and held discussions, learning with 

guidance from researchers. The next stage is 

analysis and synthesis. Each group discusses 

the topic that has been chosen, then conducts an 

experiment, processes the data or material in 

accordance with the worksheet given to be 

contained in a summary summarizing all the 

material that will be discussed on the topic. The 

next phase is the percentage of the final 

product. Researchers give time for groups to 

display the results of group discussions in front 

of the class, each group and researcher listen 

carefully to the presentation of the results of the 

discussion from the groups that appear, after the 

presentation is conducted researchers and 

students (groups) conduct discussions, question 

and answer on material that has not been 

understood so the material studied can be 

clearly understood by students. The last stage is 

evaluating researchers and students reviewing 

the problem solving group discussion, how the 

participation of each group during learning 

takes place, evaluating individual performance 

in groups, adjusting objectives and 

implementing learning procedures with those 

planned at the beginning of learning and at this 

stage researchers provide evaluation tests for 

knowing students' understanding of the material 

that has been studied. After being given 

treatment in the experimental class than the two 

classes were given a posture to see the influence 

of cooperative model group investigation and 

conventional learning. 

The cooperative learning group 

investigation model proved to be able to 

improve learning outcomes higher than 

conventional learning, but there were some 

shortcomings during the research, namely the 

researcher was not maximal in managing time 

so that all syntax was less effective during the 

learning process. The implementation in terms 

of controlling, directing students, disciplining 

an activity, the researchers themselves are still 

not adept at overcoming it, the result is that 

students waste more time just telling stories in 

groups, time that might be used to discuss 

questions that are less than optimal. The use of 

research instruments in this study on the Bloom 

taxonomy is only to the C4 level so that the 

research instruments used are still relatively 

easy because they do not use C5 and C6. 

Research should use instruments ranging from 

levels C1-C6 to streamline the results of 

research, especially student learning outcomes. 
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Conclusion 

 

Based on the results of the study, the 

author presents the following conclusions: 

1. Student learning outcomes after being 

treated using cooperative learning models 

investigation group type has increased 

indicated by posttest average value 75.14. 

2. Student learning outcomes using 

conventional learning are lower than the 

class given the cooperative learning model 

group investigation type. 

3. The results of the study showed that there 

was a significant effect using cooperative 

learning type group investigation of student 

learning outcomes in the subject matter of 

the Kinetic Gas Theory in class XI Senior 

High SchooL Negeri 18 Medan. 

 

Suggestion 

Based on the results of the research and 

the conclusions above, as a follow-up of this 

research, several things are suggested as 

follows: 

1) For the next researcher, there is another 

alternative in making time-efficient during 

learning. 

2) The use of instruments is considered again 

the completeness of the C1-C6 cognitive 

domain in order to achieve the expected 

research. 
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