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ABSTRACT

This study was carried out to examine the effect of teaching supported by discussion method on
the academic achievement of 6™ grade science students in the “Conduction of Electricity " unit.
The study was prepared in a quasi-experimental model with pretest-posttest control group. The
research was conducted in a public village secondary school in Kumlu district of Hatay province in
the 2017-2018 academic year. The study was conducted with 35 6™ grade students, taking into
account the convenience sampling method. Experimental and control groups were randomly
selected and formed. The conduction unit of electricity was taught with learning methods
supported by discussion method in the experimental group and with ordinary teaching in the
control group in line with the current curriculum. The application was completed by the researcher
in 16 lesson hours. As a data collection tool, the "Conduction of Electricity Achievement Test", for
which a validity and reliability study was conducted, was applied to both groups as pre-test and
post-test before and after the application. SPSS 25 program was used for data analysis. While
analyzing the data, standard deviation, mean, frequency, dependent and independent groups t-
tests were analyzed. The findings reveal that the students in the experimental group showed
higher academic achievement than those in the control group, and the discussion method
contributed to their better understanding of science subjects. In addition, it was observed that the
interaction and participation among students increased. These results show that the discussion
method can be an effective tool in teaching and enrich science education. This study contributes
to research on developing more effective strategies in science teaching.

Keywords: Science teaching, discussion method, science achievement.

1 This article was produced from the first author's master's thesis.
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INTRODUCTION

Education has been the center of attention of societies for centuries. Education is a lifelong process that starts
from the moment a person is born and continues until death (Ekiz & Durukan, 2006). The aim of education is to
overcome the problems faced by the individual in a logical and rational way and prepare him/her for life (Serin,
2001). Societies modernize over time thanks to education and modern societies emerge. While the indicator of
development of societies was industry before, today the indicator of development is information. In other words,
when the transition from an industrial society to an information society is made; the need for individuals who
are inquiring, creative, curious, innovative, looking for more than one solution to solve a problem has increased.
Thus, since the level of development of societies is information, the importance of the development of science

and science has increased even more (Tlrker, 2011).

Education is one of the most important ways to keep up with the changes and innovations that occur with our
developing age for the development of the country. Well-educated people who can keep up with the age create
the information society (Ozden, 2003). Nowadays, students are oriented towards the subjects they consider
important for themselves and they are interested in those subjects. Therefore, instead of the traditional teaching
approach in which students are static, teaching methods in which students are mobile and active should be used.
The role of teachers in the learning process is to guide their students. Students should find the information by
researching it themselves, share the information they find with their friends, express their opinions about the

accuracy of the information and interact with their friends by taking the opinions of their friends.

Karacaoglu (2020) grouped teaching methods and techniques into three groups. He gave the name "didactics"
to the methods in which students must definitely learn what the teacher conveys and then show all of this
knowledge in the exam papers. Methods that improve problem-solving or decision-making skills by asking
questions step by step in the learning process, such as discussion methods, are called "Socratic". He called the
ways in which the learner takes a lot of responsibility for his own learning "facilitator" methods. Those who plan
and design curriculum need to make teachers aware of teaching methods and carefully select those that will
benefit student learning outcomes without restricting teacher choice. Teachers are responsible for the effective
implementation of teaching and learning ways for best effect. As seen in this grouping, discussion is among the
Socratic methods and allows the learner to think, talk, interact and question. The discussion method is a method
in which students can learn the information that they have learned incompletely, that they cannot comprehend
and understand better by interacting with each other. According to Binbasioglu (1994), the discussion method

enables students to comprehend the subjects better, understand them better and interpret them differently.

Discussion is defined in the dictionary as: "Mutual defense of opposing ideas", "To carry out mutually favorable
and unfavorable opinions on a subject" (TDK, 2015; Oguzkan, 1970). In teaching methods, discussion is defined
as at least two or more people making inquiries about a specific subject, interacting mutually and expressing

their opinions about the subject they question and discuss in order to improve their learning and understanding
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(Hess 2004; Dillon, 1995). In the discussions, claims, suggestions, different thoughts and experiences related to

the topic are all put forward (Dillon, 1995; Brokkfield & Perskill 1999).

Based on the definitions, it is seen that discussion has a very wide area. Therefore, different classifications have
been made about discussion in the researches. We can classify discussion in five different ways according to its
purpose. These are discussions for predicting, discussions for questioning, discussions for decision making,
discussions for problem solving and discussions for predicting (Hyman & Whitford, 1990). Drake and Nelson
(2005) categorized discussion into four different groups: deliberative speeches, debates, recitation, and
purposeless speeches. Wilen (1990) categorized discussion into two different groups: reflective discussions and

guided discussions.

When lessons are taught with the discussion method, students' self-confidence, civil courage, speaking ability,
persuasion skills, and questioning abilities improve (Gliven, 2011). According to Ayas et al. (2007), if the lesson is
to be taught with the discussion method, we need to pay attention to our actions, behaviors, gestures, mimics

and speech. Thus, students can easily say what they think.

There are some techniques in which the discussion method is used. These techniques are panel, forum, buzz
group, brainstorming, open session, debate, symposium, group discussion and short-term discussion etc. When
we want to use these techniques; the subject we will teach, the readiness of the students, the physical
environment of the classrooms, the duration of the lessons can be taken into consideration and the teacher can
determine which technique to use and apply it (Tokdemir, 2013). The types of discussion used in schools are
generally class discussion and group discussion. In order for the discussion method to be successful, it is
necessary to determine the objectives thoroughly, form groups, know time management well and pay attention

not to go beyond the subject (Demirel, 2006; Girdal et al., 2001; Bilen, 1996).

In the research on the discussion method, it has been determined that this method increases the success of the
students and increases their interest in the lesson. In addition, the discussion method is a flexible, unstructured
and student-centered method that appeals to the student in the best way. Although this situation is not liked by
those who defend the traditional education approach, it is a situation that educators who defend Dewey's
problem solving views constantly emphasize for democratic education (Hill, 1977). It is stated that if the
discussion method is well prepared and cooperated, the activity prepared verbally is more permanent than the

reading and writing activity (Alexander, 2004).

Today, students need to become aware of self-directed learning. Different techniques should be used to help
students take responsibility for their own learning. Traditional methods lead students to memorization and the
information they learn does not become permanent. Today, however, the student comes to the forefront and
different techniques and strategies are used for students. One of these methods is the discussion method. But

teachers avoid using the discussion method. Some of the difficulties encountered are: the teachers' belief that
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they may lose control of the classroom, the fact that students always speak loudly in the classroom, and the

belief that students will not understand the subject well with the discussion method (Gall & Gillet, 1980).

In this study, small group discussion, panel, contrasting panel and circle techniques within the discussion method
were applied by taking into consideration the class size, the principle of economy, the characteristics of the
subject and the application time. The characteristics of the discussion techniques used in the research are as

follows.

Small group discussion: Small group discussions are a learner-centered technique based on face-to-face
interaction, cooperation, and students' explanations and reorganization of their views, which is carried out by
dividing the large group into small groups of 4-5 students so that all students in the class can participate
effectively in the discussion process (Powell, 1986; Aykag, 2016). According to S6nmez (1994), small group
discussions are called buzz or whisper groups. The class is first divided into groups as Group 22 and Group 44.
Thus, students are divided into groups as Group 22, Group 44. Group 44 means that the class is divided into
groups of 4 students each and each group discusses the topic for 4 minutes. As a result, the group members have
a common opinion about the topic and express their ideas about the topic. In small group discussion, students
should speak in whispers (Aykag, 2016; Erginer, 2016). According to SGnmez (1994), these four conditions must

be present in the classroom environment for the implementation of small group discussion:

e The target behaviors to be acquired should be at least at the level of understanding.

e Students should have achieved the target behaviors at the knowledge level of the subject they will
discuss. In other words, if the subject to be discussed is at the level of understanding, students should
have knowledge of it; if it is at the level of analysis, students should have the prerequisite target behaviors
at the level of remembering and understanding.

e There should not be too many students in the class.

e Before starting the discussion, a theater, sketch, panel, a movie, etc. should be presented.

In this discussion, success is achieved by ensuring the participation of all students, eliminating the boredom of
the subject, ensuring that the students have sufficient knowledge, using the time effectively, having a good

attitude of the leader and making a good planning (Rudduck, 1978; Taspinar, 2004).

Panel: Panel discussions are speeches in which a topic is discussed in front of the audience by people who have
expertise on that topic. In the panel discussion technique, students conduct the necessary research and
investigations on the given topic or problem and present the information they have obtained (Kiigikahmet,
1995). The aim of this technique is to provide a common consciousness and working environment among
students. In the panel technique, there is a chairman to manage the discussion. The number of speakers is
between 3-6 people. Speakers should sit in a way to see each other and the audience. Each of the speakers

discusses different aspects of the subject they have researched and gained expertise in and conveys their
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knowledge. The speakers complete their speeches according to the guidance and time given by the panel chair.
The chair summarizes and summarizes these speeches. At the end of the panel, the audience can ask questions

to the speakers (Oguzkan, 1970).

Contrast panel: The behavior to be gained with the contrast panelis at least at the level of understanding.
Students should know the facts, principles and concepts related to the subject and the questions to ask and
answer. Before the class is divided into two, a leader is selected and the class is divided into two groups. One
group asks questions and the other answers them. After the groups are separated, the groups are given a certain
amount of time and asked to prepare questions for the question group and answers for the answer group. At the
end of the time limit, questions are asked and answers are received. The teacher should prevent the same

student from speaking and going off topic (Toker, 2006).

Circle technique: In order for this technique to be applied, the behavior to be achieved must be at a minimum
level of understanding and the students must have the necessary knowledge and skills about the subject to be
discussed. The number of students is usually around 10 to 15. A leader should be appointed to manage the
discussion and control the time, and a secretary and a timekeeper should be appointed to transfer the ideas to
paper. Starting from the right of the chairperson, each student is allowed to speak for 2 minutes. The prepared
questions are asked one by one to the students lined up in a circle and the speeches are written down by the
secretary. Students should be given 1-2 minutes for each question and the main points should be emphasized at

the end of the discussion (Oguzkan, 1970; Kiigcikahmet, 1995).

When the literature was reviewed, there was no application in which the discussion techniques in the discussion
method (contrast panel, panel, small group discussion, circle technique) were used in the “Conduction of
Electricity” unit. Contrasting panel, panel, small group discussion and circle technique were selected among the
discussion techniques. These techniques were adapted and applied to the "Conduction of Electricity" unit. These
techniques were chosen because they are appropriate for the grade level, can be used more easily in the

classroom and can be easily applied on students.

Research Problem and Sub-Problems

The main problem of the study was determined as "Do the teaching practices supported by the discussion
method have an effect on the academic achievement of the students in the teaching of the 'Conduction of

Electricity' unit in the Science course?" The sub-problems of the research are respectively;

1. Is there a statistically significant difference between the academic achievement pre-test scores of the
experimental group students who studied the "Conduction of Electricity" unit in the 6™ grade science
course with the discussion method in addition to the existing science program and the control group

students who studied with the existing science curriculum?
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2. Is there a statistically significant difference between the post-test academic achievement scores of the
6" grade science unit "Conduction of Electricity" of the 6™ grade science course between the experimental
group students who studied with the discussion method in addition to the current science program and
the control group students who studied with the current science curriculum?

3. Is there a statistically significant difference between the academic achievement pre-test and post-test
scores of the experimental group students who studied the "Conduction of Electricity" unit in the 6% grade
science course with the discussion method in addition to the current science curriculum?

4. Is there a statistically significant difference between the academic achievement pre-test and post-test
scores of the control group students who studied the "Conduction of Electricity" unit in the 6™ grade

science course with the existing science curriculum?

Importance of Research

In science courses, theoretical knowledge and theories are mostly emphasized. This causes students to stay away
from daily life and consequently have difficulty in finding solutions to the problems they encounter. The skills
developed create a perception of the application. In order to break down this negative perception and make the
course effective again, students should be made more active in the course based on the constructivist approach,
they should be enabled to learn by doing and living and gain experience accordingly, and cooperative learning
areas should be created. In this process, the teacher should not be in the position of a manager and get in front
of the students, but should be in the position of a guide to facilitate their learning throughout the process. Thus,
instead of a monotonous learning environment where only the teacher is at the center, an active learning

environment where students are at the forefront will be created.

There are many teaching methods based on the constructivist approach that make the student active, make the
student find the center, make the lesson interesting and remove it from monotony, and allow them to gain
cooperation and experience. One of these is the "Discussion Method". In the discussion method, students
achieve the ability to justify, develop and defend their thoughts. The discussion technique, which develops the
ability to learn an incomprehensible subject and problem solving skills, also facilitates cooperative learning. By
applying this technique in science lessons, an active learning environment can be created by moving away from
lecturing. Thus, students' interest in the lesson is increased and they gain experience. This gives students the
opportunity to apply what they have learned in real life based on their learning and problem solving experiences.
The main purpose of this research is to examine the factors affecting the academic achievements of 6th grade
students in science and to evaluate the effect of teaching supported by discussion method, especially in the

‘Conduction of Electricity' unit, on these achievements.

Limitations
® 2017-2018 academic year,

¢ 6% grade students studying in a village middle school in Kumlu district of Hatay province,

2045



I.l OE E C (International Journal of Eurasian Education and Culture) Vol: 8, Issue: 23 2023

100. Yil Ozel Sayisi

e MEB textbook as course content,

® 20 lesson hours in 5 weeks for the teaching process,

e Discussion method and the current science curriculum,

Assumptions

o The following assumptions were adopted in this study.

e The students who participated in this study answered the data collection tool used during the

application accurately and sincerely,

e Variables outside the control of the researcher affect all groups at the same level,

e The measurement tool used in the research measures the targeted characteristics in a valid and reliable

way,

e Since the control and experimental groups will be taught by the researcher, the researcher's

assumptions are that the subjects taught will be realized within the plans prepared for both groups.

METHOD

In this section, information about the research model, the study group, the implementation of the research, the

data collection tools used, the dependent and independent variables and the analysis of the data obtained are

given.

In the study, pretest-posttest quasi-experimental research design, one of the quantitative research methods,

was used. The pretest-posttest unbalanced group design, which is referred to as the static group pretest-posttest

design by Buyukoztirk et al. (2011), is a method that allows the initial status of the groups to be known and the

changes that occur over time in the process to be measured and tested.

PRETEST

(Conduction of
Electricity Achievement
Test)

CURERENT

TEACHING

— CURRICULUM

ACTIVITIES+DISCUS
SION METHOD

POSTTEST

(Conduction of
Electricity Achievement
Test)

PRETEST

(Conduction of
Electricity Achievement
Test)

CURRENT
TEACHING
CURRICULUM
ACTIVITIES

POSTTEST
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Electricity Achievement
Test)

Figure 1. Research model
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The Studying Group

The research population consists of 61 grade students in a village secondary school in Kumlu district of Hatay in
the 2017-2018 academic year. The sample of the study was selected by convenient sampling method from non-
random sampling methods. In convenience sampling, the researcher can easily reach the students in a
comfortable way, collect data in a comfortable way, and select individuals or groups to conduct research (S6nmez
& Alacapinar, 2011). 6" grade students were randomly assigned to experimental and control groups by drawing

lots. There were 18 students in the experimental group and 17 students in the control group.

Table 1. Data of the Study Group

Groups Girl Boy Total
Experimental Group 12 6 18
Control Group 9 8 17
Total 21 14 35

In the control group, the “Conduction of Electricity” unit was taught with lesson plans prepared with the teaching
methods in the current curriculum, while in the experimental group, it was taught with lesson plans prepared

with the techniques used in the discussion method applied with the current curriculum.

Data Collection Tools

The development of the "Conduction of Electricity Achievement Test" was carried out in a fall semester. In the
preparation phase of the test, 21 questions belonging to the 6 achievements of the "Conduction of Electricity"
unit were prepared by the researcher and reliability and validity studies were carried out. Since the discrimination

index of the prepared test was above 0.30, no question was removed.

As a data collection tool, CEAT was administered to both groups before and after the application.

The CEAT was developed by the researchers and the preparation phases of the test are given below:

e For the development of the test, questions were prepared in accordance with the achievements of the
6™ grade science course of the Ministry of National Education (MEB).

o A total of 21 classical questions were prepared, with at least 3 questions for each achievement area.

e The prepared classical questions were applied on 100 students studying in the 7th grade.

¢ In line with the answers given, the classical questions were transformed into a multiple-choice test with
4 options.

o This test was shown to science teachers and necessary arrangements were made.

e 100 7th grade students were administered this test again and asked to answer the questions and write
their justifications.

o Afterwards, expert opinions were obtained from 4 science teachers, 1 Turkish teacher and 1 faculty

member and the test was finalized for reliability study.
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e When the achievement test was scored, it was applied in such a way that 1 point was given if the student

gave the correct answer at both stages of the test, and 0 point was given in other cases.

After this stage, the test was administered to 100 students. The students were sorted according to their scores
for item analysis. In the item analysis, 27% lower and 27% upper groups were selected and necessary procedures

were performed. Thus, a 21-question achievement test was obtained.

Table 2. CEAT Item analysis results

ITEM NUMBER Pj S Rix
1 0,64 0,14 0,38
2 0,89 0,38 0,53
3 0,91 0,41 0,53
4 0,82 0,31 0,44
5 0,56 0,00 0,97
6 0,58 0,10 0,94
7 0,63 0,14 0,82
8 0,38 0,14 0,71
9 0,88 0,38 0,53
10 0,85 0,34 0,56
11 0,76 0,26 0,47
12 0,85 0,34 0,62
13 0,39 0,10 0,94
14 0,77 0,26 0,47
15 0,37 0,14 0,88
16 0,74 0,24 0,65
17 0,72 0,22 0,62
18 0,50 0,00 0,85
19 0,85 0,34 0,44
20 0,37 0,14 0,65
21 0,80 0,30 0,59

Table 2 shows the standard deviations (Sj), item difficulty indices (Pj) and discrimination indices (Rjx) of the
items that make up the CEAT. When we look at the final version of the test, item difficulty indices vary between
0.37 and 0.91. When Table 3.6 is examined, it is seen that there are 8 very easy, 6 easy, 3 medium difficulty and

4 difficult questions in the test.

In parallel with the data obtained, item difficulty, discrimination and KR-20 calculations of the test were made

and the following results were obtained.

Table 3. CEAT Pilot Study KR-20 and Descriptive Statistics Results
Number of questions N X sd KR-20

21 100 14,42 3,41 0,93

When Table 3 is examined, KR-20= 0,93 was found in the test. This value shows that the test is a reliable test. As

a result of the statistical procedures, the test variance was found to be 11.54.
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In this study, the achievements foreseen by the curriculum developed in 2018 were applied to the experimental
and control groups with different teaching methods. The applied teaching methods are the independent
variables of the research. These independent variables are the constructivist teaching method supported by the
discussion method in the experimental group and the textbook-based teaching method applied in the control
group. The dependent variable in the study was students' academic achievement in science related to the

electricity conduction.

The application was carried out in a 5-week program as 2+2 per week, 16 lesson hours for the implementation

of the methods and 4 lesson hours for data collection.

One week before the implementation, the experimental group was informed about the discussion method and
discussion techniques. In addition, the discussion techniques to be applied were reminded to the students at the
beginning of the lesson and information was given. The experimental and control groups were taught by the
researcher. Pre-tests were administered two weeks before the beginning of the unit and post-tests were

administered immediately after the end of the unit.

The application was made in the control group according to the lesson curriculum prepared in parallel with the
unit achievements. At the beginning of the lesson, students were reminded of the information they had
previously learned. During the lecture by the researcher, the textbook prepared by the Ministry of National
Education (MEB) was used and the activities in the textbook were done by the students. In addition to the

textbook, the smart board was utilized and EBA prepared by the Ministry of National Education (MEB) was used.

This application lasted 16 hours, 4 hours a week. Photographs of the control group are given below.
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Photographs 1. Photographs from the Activity Study of the Control Group Students

In the experimental group, the lesson was taught using the techniques of the discussion method within the unit

achievements.

In Week 1, small group discussion technique was applied during the lesson in the experimental group and the

following achievements were aimed to be acquired by the students.

Achievement 1. "Classifies substances according to their ability to conduct electricity using the electrical circuit

he/she designed."

Achievement 2. "Explains the purposes for which the electrical conductivity and insulating properties of

substances are used with examples from daily life."

While this topic was being taught, the students were divided into 4 groups. Two of these four groups consisted
of 5 students and the other two groups consisted of 4 students. The members of these groups discussed how to
design an electrical circuit and designed the circuit with a common decision. The students were able to look at
the conductivity of the materials they brought and the materials in the classroom, which were thought to be
conductors or insulators, by trying them in the electric circuit they designed. They discussed among themselves
the reasons why some materials conduct electricity while others do not. Thus, the materials brought were
classified as conductors and insulators. The same application was made in all groups. The groups discussed
among themselves where and why conductive and insulating materials are used in daily life. The benefits
provided by the conductivity and insulating properties of the materials were understood. Thus, face-to-face
interaction and participation of all students was ensured. Photographs of the small group discussion are also

given below.
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Photographs 2. Photographs from the Small Group Discussion in the Experimental Group

In Week 2, the panel technique was applied during the lesson in the experimental group and the following

achievement were aimed to be acquired by the students.

Achievement 3. "Predicts the variables on which the brightness of a light bulb in an electrical circuit depends and

tests his/her predictions by experimenting."

Before this topic was taught, a total of 4 students, 3 students and 1 chairperson, were assigned to prepare for
the topic. These students made their preparations and discussed with the other students, who were the audience
group, in front of the chairperson. In the 5th grade, the information about this topic was explained to the
audience group and the students were made to remember it. In fact, the students in charge brought an electric
circuit and visually demonstrated the variables affecting the brightness of a light bulb. Thus, the group members

shared their knowledge about the variables affecting the brightness of a light bulb with both the audience and
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the chairperson. At the end of the panel, the audience asked questions that they did not understand. Finally, the

chair summarized the topic and ended the panel. Photographs of the panel method are given below.

Photographs 3. Photographs from the Panel Application in the Experimental Group

In Week 3, while the lesson was being taught in the experimental group, the contrast panel technique was

applied and the following achievements were aimed to be acquired by the students.

Achievement 4. "Predicts the variables on which the brightness of a light bulb in an electric circuit depends and

tests his/her predictions by experimenting."
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The contrast panel technique was applied on the variables on which the brightness of light bulbs in an electrical
circuit depends. Thus, the class was divided into two, a leader was selected and a questioning group and an
answering group were formed. The formed groups are given a certain amount of time. During this time, the
group that will ask questions is allowed to prepare questions and the group that will answer questions is allowed
to formulate answers to the questions that may come. After the given time is over, the group asking questions
starts to ask questions and the other group begins to give answers. Thus, the students learned the parts they did
not know and did not understand about the subject by doing question-answer. Photographs of the contrast panel

method are given below.

Photographs 4. Photographs of the Contrast Panel Application in the Experimental Group

In the 4th week, the circle technique was applied during the lesson in the experimental group and the following

achievements were aimed to be acquired by the students.

Achievement 5. "Measures the resistance of a conductor by expressing electrical resistance and specifies its

value."

Achievement 6. "Realizes that a light bulb is also made of a conductor wire and has a resistance."
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In this lesson, the topic of electrical resistance and the fact that a light bulb is made of a conductor wire and has
a resistance was covered. When this topic was taught, the circle technique was applied. Before applying the circle
technique, the students were seated in a circle and a leader, a secretary and a timer were selected among them.
Thus, starting from the right of the leader, each student was allowed to talk about the topic for two minutes.
After each student had spoken, all students participated in the lesson. The circle technique was practiced with
the leader. When questions were asked and answers were given, the secretary took notes of the questions and

answers. Photographs of the circle technique are given below.

Photographs 5. Photographs of the Circle Technique in the Experimental Group

Data Analysis

Statistical analysis of the data obtained within the scope of the research was carried out using SPSS 25.00 package
program. In order to decide which tests to use in the data analysis phase, normality test was performed, extreme

values were determined and it was decided to use dependent and independent t tests from parametric tests.

FINDINGS

In this part of the study, statistical analysis of the lesson taught with the discussion method and the findings
obtained from the research questions are given. In the normality analysis of the data, Shapiro-Wilk test results
were examined since the number of samples in both the control and experimental groups was below 29 (Kalayci,

2016). Analyses related to the test results are shown in Table 4.
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Table 4. CEAT Shapiro-Wilk Test Results

Statistic df p
Experimental Group pre (CEAT) ,921 18 ,132
Control Group pre (CEAT ,925 17 ,182
Experimental Group post (CEAT) ,939 18 ,277
Control Group post (CEAT) ,934 17 ,253

When Table 4 was examined, it was concluded that the control group pre and post CEAT, experimental group
pre and post CEAT, did not negatively affect the normal distribution (p>.05), therefore skewness and kurtosis
values were examined.

Table 5. Skewness and kurtosis coefficients pretest-posttest CEAT result

Scale Group Skewness Kurtosis

CEAT Pretest Experimental ,119 -,869
Control -,657 ,616

CEAT Posttest Experimental -,285 -,653
Control ,226 -1,021

According to Kalayci (2016), if the skewness and kurtosis values are between +3 and -3, the data are considered
normally distributed. It is also understood from Table 5 that the data of CEAT are normally distributed. In this
study, while analyzing the data, the assumptions for the use of parametric tests were examined and the research

problems were analyzed by using appropriate tests after compliance was ensured.

In order to investigate the sub-problem of the research " Is there a statistically significant difference between
the academic achievement pre-test scores of the experimental group students who studied the "Conduction of
Electricity" unit in the 6" grade science course with the discussion method in addition to the existing science
program and the control group students who studied with the existing science curriculum?" independent groups

t-test was applied and the test results are given in Table 6.

Table 6. Independent Groups t-Test Analysis Results of CEAT Pre-Test Scores of Experimental and Control

Groups
Groups N X sd t P
Experimental Group 18 7,11 2,026 0,969 0,339
Control Group 17 6,47 1,875

When the data in Table 6 are analyzed, the mean score of the experimental group was 7.11 with a standard
deviation of 2.026, while the mean score of the control group was 6.47 with a standard deviation of 1.875. When
these scores were analyzed, it was seen that the average of the experimental group was higher. As a result of
the statistical analysis between the two groups, it was seen that there was no statistically significant difference
between the pretests of the CEAT (t= 0.969; p>0.05). According to these findings, the arithmetic averages of the

students in both groups are similar.

In order to investigate the sub-problem of the research " Is there a statistically significant difference between
the post-test academic achievement scores of the 6™ grade science unit "Conduction of Electricity" of the 6t

grade science course between the experimental group students who studied with the discussion method in
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addition to the current science program and the control group students who studied with the current science

curriculum?" independent groups t-test was applied and the test results are given in Table 7.

Table 7. Independent Groups T-Test Analysis Results of the Experimental and Control Group CEAT Posttest

Scores
Groups N X sd t P
Experimental Group 18 14,56 3,959 3,233 ,003
Control Group 17 10,59 3,242

When the data in Table 7 are analyzed, the mean score of the experimental group is 14.56 with a standard
deviation of 3.959, while the mean score of the control group is 10.59 with a standard deviation of 3.242. When
these scores were analyzed, it was seen that the average of the experimental group was higher. When the
statistical analysis of the post-tests between the two groups was examined, it was concluded that there was a
significant difference in favor of the CEAT experimental group (t= 3,233; p<0.05). According to the findings
obtained, the reason for the increase in the course success of the students in the experimental group after the
implementation may be that the students showed continuous active participation with the discussion method

applied during the process. The effect size was determined as n?= 1,09. This indicates a large level of impact.

In order to investigate the sub-problem of the research " Is there a statistically significant difference between
the academic achievement pre-test and post-test scores of the experimental group students who studied the
"Conduction of Electricity" unit in the 6! grade science course with the discussion method in addition to the

current science curriculum?" dependent groups t-test was applied and the test results are given in Table 8.

Table 8. Dependent T-Test Analysis Results of the CEAT Experimental Group Pre-Test and Post-Test Scores

Test Type N X sd t p
Pretest 18 7,11 2,026 -8,398 ,000
Posttest 18 14,56 3,959

When the data of the experimental group in Table 8 are analyzed, it is seen that the pre-test score was 7.11 with
a standard deviation of 2.026 and the post-test score was 14.56 with a standard deviation of 3.959. When these
data are analyzed, it is seen that the average post-test score of the experimental group is high. As a result of the
statistical analysis, it is seen that there is a statistically significant difference in the direction of the CEAT posttest
compared to the CEAT posttest (t= -8,398; p<0,05). In line with the findings obtained, it was seen that the
experimental group, which was taught with the weighing method, increased their course achievement after the

application. The effect size was determined as (Cohen’ d) d= 2,438. This indicates a large level of impact.

In order to investigate the sub-problem of the research " Is there a statistically significant difference between
the academic achievement pre-test and post-test scores of the control group students who studied the
"Conduction of Electricity" unit in the 6" grade science course with the existing science curriculum?" dependent

groups t-test was applied and the test results are given in Table 9.
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Table 9. Dependent T-Test Analysis Results of CEAT Control Group Pre-Test and Post-Test Scores

Test Type N X sd t P
Pretest 17 6,47 1,875 -3,896 ,001
Posttest 17 10,59 3,242

When the data of the control group in Table 9 are examined, it is understood that the pre-test score was 6.47,
with a standard deviation of 1.875, and the post-test score was 10.59, with a standard deviation of 3.242. When
these data are analyzed, it is seen that there is a positive change between the post-test score average of the
control group and the pre-test score. In line with the statistical analysis, it was concluded that there was a
statistically significant difference between CEAT pretest and posttest (t= -3,896; p<0,05). The effect size was

determined as (Cohen’ d) d= 1,603. This indicates a large level of impact.

CONCLUSION and DISCUSSION

This study examined the effect of teaching supported by discussion method in the “Conduction of Electricity”
unit on the academic achievement of 6th grade science students. The findings show that the experimental group
students have a higher academic achievement than the control group students. In particular, after the application
of the discussion method, it was observed that the students in the experimental group understood the science
topics better and the interaction between the students increased. These results reveal the potential of the
discussion method in teaching practice and show that it can provide a more effective learning experience in
science education. Ustiinkaya and Savran Gencer (2012) found that discussion techniques increased students'
achievement and that there was a significant difference between pre-test and post-test. Ceken and Tezcan (2011)
used teacher-centered video presentation and class discussion method in their study and it was seen that these
two methods were not effective in increasing student achievement. Sadi Yilmaz et al. (2014) taught the subject
of electricity according to the life-based learning approach and found no significant difference between the

experimental group and the control group. The method used did not increase student achievement.

Discussion techniques were used in this study. These techniques are panel, contrast panel, small group discussion
and circle technique. In the literature search, no research in which these techniques were used together was
found. It has been observed that these techniques contribute to students to be more active in the lesson,

contribute to students' realization of meaningful learning and increase students' achievement.

When the CEAT prepared for the “Conduction of Electricity” unit was examined, it was concluded that the
arithmetic averages of the experimental group students who were taught with the discussion method were
higher than the control group students who were taught with the current curriculum. This difference is significant
in favor of the experimental group post-test (p<.05). The reason for such a situation can be shown as the change
in the students' perspectives towards the lesson with the discussion method, their enjoyment of the lesson and

the students being more active in the lesson.

It is thought that the application of the discussion method in the “Conduction of Electricity” unit gave the

students a different perspective and the discussion method began to be seen as an easier method than it was
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thought to be. It is thought that the students' active participation, face-to-face interaction and especially since
the narrators were their peers, their achievement increased positively while teaching the “Conduction of
Electricity” unit with the discussion method. The results of this study show that discussion methods have a
positive impact on the teaching of the ‘Conduction of Electricity' unit and increase academic achievement in
science. These results suggest that discussion methods remain an effective tool to encourage more active
participation in the lesson, deepening understanding, and maintaining in-depth learning. However, analyzes
need to further examine these methods across different subject areas and different age groups. Additionally,
more work should be done on training teachers to learn how to apply these methods more effectively. In
conclusion, this study highlights the possibility of discussion methods to improve teaching practices and science

curricula.

Discussion techniques are mostly used in social studies and language education (Kaya, 2021; Dogan & Demir,
2023). In the literature review, it is seen that argumentation is used more in science education (Uluay, 2012;
Giiler, 2016; Sahin, 2016; inam & Giiven, 2019). Discussion techniques other than argumentation should be used
in science education. Aslan and Ozyurt (2023) revealed that discussion techniques are one of the most used
techniques by teachers, but there are few studies in the literature on the effectiveness of these techniques.
Discussion techniques can be easily integrated into methods and approaches such as problem-based learning,
project-based learning, STEM, discovery learning strategy, active learning, which are used predominantly in
science education. Discussion techniques can be a tool to increase the effectiveness of these methods and
approaches. With discussion techniques, 21st century skills such as communication, effective communication,
communication, cooperation, knowing when to listen and speak, respecting cultural differences, approaching
different ideas and values in an open-minded way, values education, leadership, using body language, guidance,
self-criticism, critical thinking can be easily gained. The effects of the discussion method on these skills can be
made the subject of research to ensure that our young people, who are the guarantee of our future, gain these

skills.

SUGGESTIONS

e Other discussion techniques such as debate, large group discussion and collegium can also be utilized in
science courses.

e In similar studies, different questionnaires etc. can be applied to determine students' social skills,
attitudes towards science course and their friends.

e An interdisciplinary environment can be created by associating the discussion technique with other
courses.

e Students' opinions can also be obtained by using structured, semi-structured or unstructured interview
techniques.

e |t can also be used in teaching other subjects in the science course.

e Other alternative measurement tools such as structured grids and concept maps can also be used.
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e The sample can be kept wider and more people can be studied.

e When selecting key concepts for the word association test, concepts that are concretely separated from
each other should be selected.

e The discussion technique can be used more frequently not only in science courses but also in other

courses. In the science course, this method can be used more frequently.
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