Advancesin Social Science, Education and Humanities Research, volume 299

5th UPI International Conference on Technical and Vocational Education and Training (ICTVET 2018)

Effectiveness of Student Learning Results Using
Group Investigation Method and Brainstorming on
Expert System Currency

Muhammad Ihsan, Kasman Rukun, Fahmi Rizal

Faculty of Engineering
Padang State University
Padang, Indonesia
mhd.ihsanfd@yahoo.co.id, kasman.rukun@gmail.com,

Abstract—This study aims to (1) know the results of student
learning using the group survey method (2) know the results of
student learning using the brainstorming method (3) know the
difference between the learning outcomes of students using
Group Investigation research methods and brainstorming in
courses on expert systems. The population of this research
includes the students of the fourth semester of STMIK Amik
Logika Medan's IT department, ie 134 students divided into 4
classes. The sample of this study is followed by 2 classes of classes
A and B composed of 36 B composed of 34 students. The
sampling in this study was conducted using a cluster sampling
technique in which one class is treated with the group search
method and the other class with a brainstorming method. Based
on the above calculation, there is a significant difference from the
student's learning outcomes in the expert system course methods
for research methods and brainstorming, the learning outcomes
using the upper group method. The results of the mean post-test
using the group survey are 80.14 and the results after the test
with the average brainstorming 77.94.

Keywords—results of student learning; group investigation
method; brainstorming method

I. INTRODUCTION

The role of education is based on form and virtues, no
doubt for the purpose of teaching and shaping the character
(building a character). According to what Rokhman et al. have
expressed, education is the best way to make the nation a great
country in all sectors [1]. Over the past decade, efforts to
reform the scientific education have been increasingly anxious.
become like modeling. and teach them to help develop their
epistemology [2]. One of the efforts to improve the quality of
education in the Indonesian country can compare education to
other countries with a much better quality of education. used as
a reference for the objective and reasonable suppression of the
process and results of education applied at all levels of
education and having made improvements or developments in
accordance with the requirements of the world era.

To reach the speaker's skills, most educators (teachers,
professors, and others) have made changes and / or
modifications to the approach, for example: a learning-oriented
approach to learning (teacher-centered learning) is to focus on
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the student approach (student-oriented learning). With this
approach, teachers can present themselves as a facilitator and a
dynamic enabling students to assume most of the roles and
functions of teachers, autonomous learning (individual
learning) or group learning. A vision of the constructivist flow
says that the implications of theoretical education and
constructivist education models eg, L. Vigotski influence
children's cognitive development by acquiring cultural values
and beliefs and strategies to solve them the problem through
dialogue with others [3]. In addition, educators have also used
different sources and learning materials that can provide
important support to ensure an optimal learning atmosphere
and process. An educational perspective focused on these skills
and competencies leads more to the standards of competence of
the educator. To achieve the student-centered learning process,
educators, as facilitators, depend on their innovative cognition

[4].

Programming has skills and strategic strength in the 21st
century with all activities that are surrounded by a program
feature, such as smartphone, tablet, PC and technology used in
everyday life. However, learning to program and develop is not
easy even with a variety of widely used programming
languages [5,6]. Even Winslow says that an expert programmer
is 10 years old. A student who is just beginning to learn a
programming language will encounter many difficulties,
including programming skills, intervention, and debugging.
Before understanding and understanding what he understands,
he understands the concepts and syntax of the programming
language. language to develop problems and the ability of the
algorithm [6-8].

The above problems, the approach to improving students'
learning outcomes in the area of understanding the topics of
expert systems has been largely achieved. A concept of
learning model and brainstorming with different approaches
has been realized. The approach followed by the development
of interactive learning based on simulation has been developed
[9,10]. An approach to learning to develop functions in the
form of a popular character in the form of animation has also
been developed [11,12], another approach to learning by
applying the Scratch application in the form of interactive
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stories, cartoons, games, music composition and digital
simulation [13,14].

In each learning process, a speaker will never be separated
from the method. Because to achieve the learning objectives, a
speaker must use the method to present the subject. The
method is the method that an educator uses to present a subject.
The method plays a very important role in learning because it
provides a bridge between teachers and students for the
purpose of education.

The success or failure of education is one of the factors
favoring the implementation of education itself. If problems
arise in the field of education, the teacher must be able to
classify the problem into existing factors. If all factors were
considered good, with the exception of the method of this
method, the speaker should describe and classify the problem
of smaller and more detailed teaching methods. Teachers can
use many methods to implement the learning process, such as
presentations, discussion methods, demonstration method,
thinking method, question and answer to the method, role play
and other methods. If instructors use a variety of methods to
carry out learning activities, the learning outcomes achieved by
the student will be enhanced by providing the opportunity to
participate directly in learning activities. In other words,
students actively participate in the learning process. In
addition, it can also lead to a close relationship between
teachers and students, students and friends and also the
environment.

A. Group Investigation Method

The Gl Learning Method is a learning method that
promotes student participation in learning activities. Sudjana
argued that the Gl was developed by Herbert Thelen with the
aim of combining educational strategies to develop academic
assessment processes. Next, Joyce and Weil add that Thelen's
Gl learning method is based on the opinion of John Dewey and
Michaelis, who stated that education in a democratic society
should directly teach democracy [15].

In addition, the learning method of the 1G developed by
Sharan and Sharen in 1970 in Israel. Meanwhile, Tsoi, Goh and
Chia added that the learning method of the IG was derived
from constructivists. Where to learn constructivist points of
view is the result of cognitive construction through one's
activities. The emphasis is on the fact that our knowledge is the
result of our own training. The search is literally interpreted as
an investigation by recording or recording the facts. In
addition, research is a learning activity that provides students
with the opportunity to develop their understanding through
various activities and to correct results based on development.
students.

B. Brainstorming Method

Suprijanto, a relatively new term introduced in the teaching
method is brainstorming [16]. Brainstorming is a form of
creative thinking. Thinking is therefore a creative initiative.
Brainstorming is a learning technique practiced in groups
where students have different knowledge and experience.
Sudjana S, this activity is conducted to gather ideas and
opinions to identify and select a variety of statements in

response to issues related to learning needs, resources,
boundaries, etc [17].

According to Kang and Song, in the book Suprijanto, the
brainstorming technique of adult education is a group
discussion in which the Member States have a multitude of
ideas or ideas without taking into account their practical
application [16]. Spontaneity and creativity are important
elements of brainstorming. Rostiyah N.K. in the book Istarani,
learning method states that brainstorming is a teaching method
or method given by classroom educators who pose a problem,
expressing the students' reaction or their opinions or comments
in order to: allow the problem to become a new problem, or it
can also be a way to get a lot of ideas from a group of people in
a short time [18].

Unlike group investigation in which the idea of a person
can be treated (supported, organized, reduced or not approved)
by other participants, with the advice of brainstorming others
not to answer it. In the brainstorming method, each student has
the opportunity to give his opinion or give ideas. Students who
do not explain their thoughts should not criticize or discuss any
ideas or opinions conveyed.

The opinion or idea is on the board or on the large paper
included. Once written, the opinion or idea is evaluated and
evaluated by the group or team conducting the study. The use
of this method aims to eliminate what students think in
response to the problem. Therefore, when applying this
method, it is up to the educators to give problems that can
stimulate the minds of the students, so that they can respond
and the educators do not say that the opinions of the students
are good or bad. to be closed.

Il. METHODOLOGY OF RESEARCH

A. Research Location and Research Design
This research was conducted at STMIK Amik Logik

Medan. This determination of location is based on the
following considerations:

e The location of the study is close to the researcher's
teaching.

e The design of this research is experimental research.

B. Population and Sample

1) Population: The population of this study consisted of
students from the Information Technology Department of
Semester 1V, STMIK Amik Logika, consisting of 4 classes
and 134 students.

2) Sample: The sample is part of the population whose
characteristics are considered to represent the population. The
study sample consisted of 70 people composed of 2 classes,
namely classes A and B. The sampling in this study was
performed by a cluster random sampling technique in which
one class will be treated with the group survey method and the
other class will receive a brainstorming method. The
determination of the search class is determined by lottery.
After drawing class A as the experimental class, the class
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taught with the conference learning strategy and class B as the
control class, namely the class taught by the Brainstorming
method. A for group survey classes up to 36 people and class
B for brainstorming classes up to to 34 people.

C. Data Collection Instrument

The instrument used in this study is a test of learning
outcomes. According to Aiken, testing is a tool for measuring a
person's behavior or performance. The measuring instrument is
a series of statements submitted to each subject that requires
the discovery of cognitive tasks. The form of the test used is a
multiple choice test composed of 20 (twenty) elements and
with response options (a, b, ¢, d and e).

The test given to the research sample is first tested on the
non-sample. The results of the test were analyzed to verify the
validity of the test, the reliability, the power of the various tests
and the level of difficulty, in order to know if the test can be
used as a research tool in accordance with the defined
requirements.

D. Data Collection Techniques

Multi-choice tests totaling 20 questions to all students.
Done in class according to the specified time. Tests in the form
of pre-test and post-test. The pre-test will be given before
learning begins to see the initial abilities of the students in both
classes.

Once the processing of the different learning methods is
completed in both classes, a post-test will be performed to
determine the influence of the learning method on the learning
outcomes. The form of the question between the pre-test and
the post-test is the same.

E. Data Analysis Techniques

The data analysis technique used in this study is a
difference analysis using the t test formula. Before taking the t-
test, first test the normality and homogeneity of the two
samples.

I11. DISCUSSION AND RESULT

A. Students' Learning Outcomes are Taught Using the Group
Investigation Method

To determine the initial skills of the students before the
treatment, a pre-test with 20 (twenty) questions is performed to
obtain the pre-test learning outcomes of the students using the
group investigation method.

a. Mean (x]).
X :E.rl i
Xri
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36
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On the basis of the student figures above, it can be seen that
the average value of the students is 55,138.

After a preliminary test, the students undergo a treatment,
which is taught using the group investigation method. After
treating the students with the group investigation method, they
undergo a post-test with the same questions as the pre-test,
which aims to determine the ultimate skills of the students after
the treatment to get the test results learn the following:
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— _ X fix
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The acquisition of student grades above shows that the
value of students after treatment is learned using the group
investigation method. This is illustrated by the highest average
value, that is, before treatment, the average value of students is
55,138, increased to 80,138 after treatment.

B. Learning Outcomes of Students Using Brainstorming
Methods

To determine the initial skills of the students before the
treatment, a pre-test with 20 (20) questions is performed to
obtain the pre-test learning outcomes of the students using the
brainstorming method. From the research data obtained:
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On the basis of the acquisition of grades of the most
advanced students, it can be established that the average value
of students before teaching is 60,294 according to the method
of brainstorming.

After getting the pre-test, the students received a treatment
that was learned using the brainstorming method. After treating
the students with the brainstorming method, they undergo a
post-test with the same questions as the pre-test, which aims to
determine the final aptitude of the students after the treatment,
in order to obtain the results of the test. learn the following:
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The students' grades above show that the value of students
after a treatment is learned using an increased brainstorming
method. This is illustrated by the highest average value, that is,
before treatment, the average value per student is 60,294 and it
reaches 77,941 after treatment.

1) Normality test: The normality test of the data includes
pre-testing and post-testing in experimental classes 1 and 2
using the Liliefors test.

a) Calculation of the normality of the learning outcomes
learned by the group investigation method: The calculation of
the normality of students' pre-test learning outcomes in
Experimental Class 1 before being taught using the
Investigative Group Method can be seen in the following data:

From the data obtained, LO = 0.146 with n = 36 and the
level a = 0.05 of the Liliefors critical list obtained by Ltabie =
0.148. Since the value of LO < Liupe is the student's pre-test
score data is normally distributed.

The post-test normality test results of students in
experimental class 1 after being taught using group search can
be seen in the following data LO = 0.103 n = 36 and a = 0.05
degree of Liliefors critical list obtained Lye = 0.148. Because
the LO < Liupie Value, students' post-test learning outcomes are
normally distributed.

b) Calculation of normality of student learning data
taught by brainstorming methods: The results of pre-test pre-
test normality calculations of students in the experimental
class before using methods taught brainstorming LO = 0.128 n
=34 and o = 0.05 degree of Liliefors critical list obtained Ltaple
= 0.152. Since the value of LO <Ll is the student's pre-test
score data is normally distributed.

Calculation of normality post-test learning results student
experimental class 2 after being learned using brainstorming
methods obtained Lo = 0084 n = 34 and o = 0.05 degree of
Liliefors list obtained critical Liwbie = 0.152. Because the LO <
Lwble Value, students' post-test learning outcomes are normally
distributed.

2) Homogeneity test: Here is the calculation of the data
homogentias of the pre-test results of the students in the
second sample of experience quality, namely the equality of
two deviations test group Xi (group survey) and the group X:
(brainstorming) in the pre-test a series of calculations for the
variance data and the sample obtained as follows:

Pre-test of variance (S2) X1 = 187.84
Pre-test of variance (S2) X2 = 213.55

So:
F=1.137

The number of respondents was 70 then 36-1 = 35 df
numerator and the denominator 34-1 = 33. The value of table F
for dk and dk = numerator 37 denominator = 33 to 1715. We
can then conclude that Feount < Franie Or 1.137 <1.715 can be
considered homogeneous in the variance of the two
respondents.

Here is the calculation of post-test results of students in the
second year of sample data experience, namely the equality of
two deviations test group X1 (group survey) and group X2
(brainstorming) in the post-test of a series of calculations for
the variance data and the sample obtained as follows:

Variance (S2) post-test X1 = 246.41
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Variance (S2) post-test X2 = 233.51
So:
F=1.055

The number of respondents was 70 then 36-1 = 35 df
numerator and the denominator 34-1 = 33. The value of table F
for dk and dk = numerator 37 denominator = 33 to 1715. We
can then conclude with Feount < Fraple OF 1,055 < 1,715 that the
variance of the two respondents is homogeneous.

3) Hypothesis test: The calculation of the hypothesis test
data can be seen as follows:

By comparing the price of t = 0.593 for the level of
significance a = 0.05 dl = nl + n2-2 = 68 is between 70 and dk
= 80. Then Tuabie calculated by interpolation is 0.235.

Because t > Tapie Or 0,593 > 0,235 we can conclude that Ho
is rejected and Ha accepted because there are differences in
learning outcomes between students and methods taught using
methods of thinking about subject of expert inquiry group
systems.

This research involves teaching using group learning
methods and brainstorming methods with the results of
learning about courses on expert systems. Prior to learning, the
researcher first gave a pre-test to both research classes to see
students' initial knowledge of the teaching materials.

Meanwhile, the post-test results given to both classes after
receiving treatment using different learning methods, then
obtained the average learning outcomes of students using both
of these strategies. The post-test results showed that the mean
value using the group investigation method was higher than the
mean value using the brainstorming method.

The results of this study show that the group investigation
method and the basic brainstorming method improve students'
learning outcomes. However, given the magnitude of the
increase in both classes, the learning outcomes using the higher
group survey method. The results of the post-test mean using
the group survey is at 80.14 and the post-test results using the
average brainstorming 77.94.

IV. CONCLUSION

The analysis carried out in this study makes it possible to
draw certain conclusions as follows:

e Students' learning outcomes in the expert system area
by applying the group investigation method showed that
the average learning outcomes were 80,138 and the
standard deviation of 15,697 with the highest score. low
of 50 and the highest score of 100.

e The student learning outcomes from the expert system,
applying average brainstorming methods, the learning
outcomes are 77,941 and the standard deviation 14,613
with the lowest value 50 and the highest value high 100.

According to the calculations obtained, tcount = 0.593 and
tanle = 0.235. As the table above or 0.593 > 0.235, Ho is

rejected and Ha is accepted, we can conclude that there is a
significant difference between the learning outcomes taught
using group investigation methods and brainstorming methods

REFERENCES

[1] F. Rokhman, M. Hum, and A. Syaifudin, “Character Education for
Golden Generation 2045 (National Character Building for Indonesian
Golden Years),” Procedia - Social and Behavioral Sciences, 2014.

[2] H. Baek and C.V. Schwarz, "The Influence of Curriculum, Instruction,
Technology, and Social Interactions on Two Fifth-Grade Students???
Epistemologies in Modeling Throughout a Model-Based Curriculum
Unit," Journal of Science Education and Technology, vol. 24, no.2-3, pp.
216-233, 2015.

[3] L. Trif, “Training Models of Social Constructivism, Teaching Based on
Developing A Scaffold,” Procedia - Social and Behavioral Sciences, vol.
180, pp.978-983, 2015.

[4] C. Viorica, “Reflections on the Development of Responsible Learning
by Capitalizing Student-Centered Educational Strategies,” Procedia -
Social and Behavioral Sciences, vol. 191, pp.1947-1951, 2015.

[5] C.M. Areias, A.J. Mendes, and A.J. Gomes, “Learning to program with
ProGuide,” In Proc. Int. Conf., Engineering Education, 2007.

[6] M. Ebner, C. Stickel, N. Scerbakov, and A. Holzinger, A Study on the
Compatibility of Ubiquitous Learning (u-Learning) Systems at
University Level. Springer Lecture Notes in Computer Science, pp. 34-
43, 2009.

[7] F. Kalelioglu, Y. Gulbahar, and V Kukul, “A Framework for
Computational Thinking Based on a Systematic Research Review,” J.
Modern Computing, vol. 4, no. 3, pp. 583-596, 2016.

[8] T.J. McGill, , J.E. Klobas, and S. Renzi, “Critical Success Factors For
The Continuation Of E-Learning Initiatives. The Internetand Higher
Education, vol. 22, pp. 24-36, 2014.

[9] G. Tuparov, D. Tuparova, and V. Jordanov, “Teaching Sorting And
Searching Algorithms Through Simulation-Based Learning Objects In
An Introductory Programming Course,” Procedia - Social and
Behavioral Sciences, vol. 116, pp. 2962-2966, 2014.

[10] E. Milkova, Multimedia application for educational purposes:
Development of algorithmic thinking. Kig Saud Unversity: Applied
Computing and Informatics, 2014.

[11] F. Kalelioglu, Y. Gulbahar, and V. Kukul, “A Framework for
Computational Thinking Based on a Systematic Research Review,” J.
Modern Computing, vol. 4, no. 3, pp. 583-596, 2016.

[12] L Vegh, Javascript Library For Developing Interactive Micro-Level
Animations For Teaching And Learning Algorithms On One-
Dimensional Arrays. ACTA DIDACTICA NAPOCENSIA vol. 9, no. 2,
2016.

[13] I. Ouahbi, F. Kaddari, H. Darhmaoui, A. Elachgar, and S. Lahmine,
“Learning basic programming concepts by creating games with scratch
programming environment,” Procedia-Social and Behavioral Sciences,
vol. 191, pp. 1479-1482, 2015.

[14] F. Saltan, “The Impact of Online Algorithm Visualization on ICT
Students’Achievements in Introduction to Programming Course,”
Journal of Education and Learning; vol. 6, no. 1, 2017.

[15] B. Joyce and Weil, Model of Teaching. Needham Heights: Allyn and
Bacon, 2000.

[16] Suprijanto, Pendidikan Orang Dewasa. Jakarta: PT. BumiAksara, 2007.

[17] S. Sudjana, Metode dan Teknik Pembelajaran Partisipatif. Bandung:
Falah Production, 2000.

[18] Istarani, Kumpulan 39 MetodePembelajaran. Medan: CV. Iscom Medan,
2012.

213





