03-2020

by Adam Malik

Submission date: 08-Apr-2023 10:01AM (UTC+0700)

Submission ID: 2058785466

File name: 03_Prosiding_Internasional_Dr._Adam_Malik,_M.Pd.pdf (879.5K)
Word count: 3797

Character count: 20227



?ournal of Physics: Conference Series

apen - OPEN ACCESS You may also like
13

Optimizing students critical thinking skills related t0  Cuicu muhig e rote s Susiaia
heat topics through the model of content, context, @?’m h g

- Analysis of!unior High School Students’

a a g o - ersity quotient and logical thinkin:
connection, researching, reasoning, reflecting skils of prospecive pimary achool
teachers
(3C3R) M G Ristiana, E lstianah and D F Pralama
- tion of critical thinking skills of class
X school students on the material of

To cite this article: A Malik et al 2020 J. Phys.: Conf. Ser. 1521 022001 Newlon's lawe

R Febriana and P Sinaga

U\aw the article online for updates and enhancements.

@The Electrochemical Society Learn More & Register

243rd Meeting with SOFC-XVIII

Boston, MA « May 28 - June 2, 2023

Early registration discounts end

This content was downloaded from IP address 125.164.16.166 on 14/03/2023 at 09:35




Plem;lli(m;ll Conference on Mathematics and Science Education 2019 (ICMScE 2019) IOP Publishing
ournal of Physics: Conference Series 1521 (2020) 022001 doi:10.1088/1742-6596/1521/2/022001

6
Optimizing students critical thinking skills related to heat

topics through the model of content, context, connection,
researching, reasoning, reflecting (3C3R)

A Malik'", Y Yuliani', C Rochmm] ,R Zakwandi', A Ismail’, and M Ubaidillah’

'Pogram Studi Pendidikan Fisika, Universitas Islam Negeri Sunan Gunung Djati, JI.
A. H Nasution No. 105, Bandung B 14, Indonesia

angram Studi Pendidikan Fisika, Institut Pendidikan Indonesia, JI. Pahlawan No. 32,
Garut 44151, In@esia

Tadris Biologi, IAIN Syekh Nurjati Cirebon, JI. Perjuangan Sunyaragi, Kesambi,
Cirebon 45131, Indonesia

"coresponding author’s email: adammalik @uinsgd.ac.id

Abstract. The purpose of this study was to rmine the implementation of learning by using
the 3C3R model and improving students’ critical thinking skills on the topic of heat. The
population of this study was all class X of SMAN 25 Bandung, amounting to six classes, the
sample ClilSS X MIA6. Sampling used a simple random sampling technique. The research
method used a pre-experimental method with a one-group pretest-posttest research design.
Data on the results of the implemenﬂ(m of learning with the 3C3R model were obtained from
the observation sheet and critical thinking skills of the students’ using essay. The results
showed that the average teacher activity was 98.23% with a good category, whhc average
activity of students was 88.93% in the good category. Ilmditi()n‘ there was an increase in
students’ critical thinking skills in the heated topic with an N-gain value of 0.65 in the medium
category. The results of the hypothesis test show that t-count > t-table (17.25 > 2 045). Thus,
there is an increase in students’ critical thinking skills after applying the 3C3R model to the
topic of heat.

1. Introduction
One of the goals of physics in high school is so that students are able to master the knowledge.
concepts, and principles of physics and have the skills to develop knowledge, which can be applied in
everyday life and as a provision to continue education at a higher level. Students are directed to be
critical of natural phenomena that occur around them and creatively solvivery problem related to the
phenomenon [1]. Thus, physics learning can actually hone the process of complex thinking skills.
Complex thinking is called a high-level thinking process that consists of critical thinking, creative
thinking, problem-solving, and decision making [2]. of the drivers of the advancement of
education is to involve critical thinking in learming [3]. Based on the results of preliminary studies
through interviews with teachers and students, learning observations and students' Critical Thinking
Skills (CTS) test shows that so far teacher-centered learning is monotonous, students lack focus in
learning, student curiosity still needs to be explored, active in learning is only dominated by a number
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of students and the results of the KBK test students show that the average is still low at 41% in the
heat topic. 7

One solution to improve students CTS, the Content, Context, (mnecticm, Researching, Reasoning,
Reflecting (3C3R) model is a learning model{@t is oriented to the Problem Based Learning (PBL)
approach which has two components, namely core components and processing components. The core
components consist of Content, Context, and Connection. This 3C component relates to the content or
Encept of learning that will be processed by the 3R processing componei@@which consists of
Researching, Reasoning, and Reflecting that supports the cognitive process of problem solving and
thinking skills possessed by students [4]. The use of the 3C3R model is considered appropriate
because this learning model can stimulate students to use their thinking skills and to understand the
concepts learned [5]§)

Learning model Content, Context, Connection, ResearchingEffeasoning, Reflecting (3C3R) is a
new innovation in the Problem Based Leaming. 3C3R has a conceptual framework for design
problems in the form of modefFC3R theory, focusing on two aspects of the design [4, 6].

The critical thinking is to analyze arguments and generate insight into each meaning and
interpretation, to develop a cohesive and logical pattern of reasoning, understanding the assumptions
and biases underlying el position. Finally, it can provide a reliable, concise and convincing
presentation model. The critical thinking is not just logical thinking because critical thinking must
have confidence in values, rationale, and belief before logical reasons can be obaed from it [7].
Critical thinking skills developed to refer the indicators put forward by Ennis [8], namely: provide a
simple explanation; build basic skills; conclude; make further explanations; strategies and techniques.

Based on several previous studies, it was shown that learning using the 3C3R model could improve
students' critical thinking skills [9], students' problem-solving skills [10, 11], improve student abilities
22]. and student learning outcomes [4]. improve. This research is different from previous research,
the application of the 3C3R model is expected to improve students' critical thinking skills on the topic
of heat. Besides, the implementation @Jthe 3C3R model at each learning meeting was analyzed using
an observation sheet by the observer. The purpose of this study was to determine the implementation
of the 3C3R learning model and its effect on improving students' critical thinking skills on hot topics.

3

2. Methods

This study used the pre-experimental method with tHfflesign of one group pretest-posttest. The

selected population is all students of class X SMAN 25 Bandung which consists of six classes, with a

simple random sampling technique, selected a sample of X MIA 6 with a total of 37 people. Before
ing treated, students were given a pretest question in the form of a description of ten questions first

& find out the students' initial critical thinking skills in the heat topic. Then the sampldf-as treated in

the form of a 3C3R model application. After leaming is complete, posttest is given to find out the

improvement of students' thinking skills before and after being given treatment.

Before the E#fest and posttest questions are used for research, the questions are analyzed first from
the aspects of validity, reliability, level of difficulty and distinguishing power. Test results show the
level of validity of categorized questions is high. The reliability level of the questions shows a high
category. The difficulty test results showed eight medium categorized questions and three easy
categorized questions. The result of distinguishing power shows two questions with good
distinguishing power, five questions with sufficiently distinguishing power, and three questions with
poorly distinflishing power. Students' Critical Thinking Skills (CTS) improvement was obtained from
the average gain normalized <g> . The equation to calculate the average gain normalized <g> was
presented in equation (1) [13].
<Spu>—<8,.> (1)

(5]
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The results of the CTS pretest and posttest of students were tested for normality and hypothesis
testing. During the learning activities, the activities of teachers and students were observed by
observers, with the aim of knowing the implementation of the 3C3R model.

The study conducted three repetitions with a learning duration of 135 minutes. The first meeting
discusses the topic of temperature and expansion, the second meeting discusses the topic of heat and
the Black principle, and the third meeting discussed the heat transfer. Each meeting is conducted three
stages of learning which are opening activities, main activities and closing activities. Implementation
of the 3C3R model is implemented in a series of main learning activities. The implementation of
3C3R model learning was observed by the observer using the observation sheet. How to fill in the
observation sheet of each meeting by putting a checklist (V) in the "Yes" or "No" column. For the
"Yes" column, there are three categories of value choices, 3, 2, and 1. If column 3 is selected, the
value is good, if column 2 is good enough, and if column 1 is less good. As for the "No" column, the
value is 0. The next steps are as follows: 1) Calculate the total score of teacher and student activity
scores that have been obtained; 2) Change the number of scores that have been obtained to be a
percentage value; 3) Categorizing the percentage achieved with criteria consisting of 33 <value < 55
(not good); 56 <value < 77 (good enough); 78 <value < 100 (Good).

3. Result and Discussion

Implementation of the 3C3R model

Based on the results of the implementation analysis using the learning model Content, Context,
Connection, Researcfing, Reasoning, Reflecting (3C3R) from each meeting experienced an increase.
As for each increase can be seen in Table 1.

Table 1. Implementation of learning every meeting

Meeting Average value of activity ~ Category
implementation (%)
Teacher Student
1™ meeting (temperature 96.03 80.57 Good
and expansion)
2" meeting (heat and 99.16 90.88 Good
the Black principle)
3" meeting (heat 99 .50 95.35 Good
transfer)
Average 98.23 8893 Good

The average teacher activity was 98.23% and 88.93% of students with the implementation category
were good. This shows that the implementation of the teacher and students at each stage of the overall
data is well implemented [14].

From the data from the observation of teacher and student activities, it shows that at the first
meeting most students have not been able to learmn actively, either in the stages of researching,
reasoning, or in presentation and responding activities. The teacher becomes difficult in giving
instructions for changing the stages of learning carried out. Students have not been able to complete
the task on time. The learning situation is still familiar with the learning model that is more teacher-
centered and unfamiliar with the 3C3R model that is applied.

The activities of teachers and students at the second meeting showed an increase. Students begin to
be active in learning both at the stages of researching, reasoning, or reflecting. But there is an obstacle
at the stage of reasoning connection that is where students do experiments. Teachers have difficulty in
the trial activities because each group needs more guidance from the teacher regarding the experiments
conducted so that at the second meeting the learning time is almost insufficient. However, learning
activities at the second meeting as a whole improved well.
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At the third meeting, the activities of students were increasingly active when learning took place.
Students are familiar with using the 3C3R model. They have understood every step done. Students at
the researching stage are very active in seeking information, the reasoning stage has been able to
analyze various phenomena in everyday life or from direct observation after the experimental
activities. Students show high curiosity so learning takes place very interactively. Overall student
activity improved well. In addition, the 3C3R learning model has advantages that can train students to
find out (researching), sharpen reasoning (reasoning), and communicate (reflecting) both in terms of
content, context, or connection.

The implementation of teacher and student activities at each stage of the 3C3R model is shown in
Figure 1.
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The 3C3R model learning stages
Information
1. Preliminary 7. Reasoning connection
2. Researching content 8. Reflecting content
3. Researching context 9. Reflecting context
4. Researching connection 10. Reflecting connection
5. Reasoning content 11. Closing
6. Reasoning context

Figure 1. Implementation of learning in each stage of the 3C3R model

The stage that reaches the highest value is the stage of researching connection and at the stage of
reasoning, content gets the lowest value. At the stage of the researching connection, each meeting
students are trained to find information from the demonstrations conducted by the teacher. From the
demonstrations they observed, students must be skilled in giving conclusions by connecting the
content and context they have found. the demonstration about heat material, students are more
enthusiastic in this learning phase. One of the factors that support the sucffi§s of learning in improving
critical thinking skills, students should be active and directly involved in the teaching and leamning
process. In line of opinion in states that skills that are repeatedly trained will become habitual or
automatic [15].

Students at the content reasoning stage are expected to have the ability to analyze problems related
to heat material contained in the student activity sheet. Students tend to discuss the problem more
jokingly and there are some students who do not involve themselves actively in discussion activities.
As a result learning at this stage is carried out with a low value. In other states that learning is an
active process so that if students are not involved in various learning activities like students' responses
to teacher stimuli, it is impossible for students to achieve good learning outcomes [ 16].

Some obstacles encountered in learning when applying the 3C3R model. First, the 3C3R learning
model has many stages so it is difficult to instruct each stage to students. Second. students are not
accustomed to implementing learning with discussion and practicum methods but are familiar with the
lecture method so that students need more time to discuss problem-solving and laboratory.

28
3. 2. Improving student s critical thinking skills
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Improvement of students' critical thinking skills in heat material based on the results of the pretest 4EE})
posttest was 27.67 with the average pretest and posttest respectivel§f34.00 and 81.67. The value of N-
gain of students' critical thinking skills obtained at 0.65 is included in the medium interpretation [17].

Based on the results of statistical analysis of preteffjdata with normal and posttest distributions
normally distributed so that the hypothesis test uses the t-testfE} the significance level o = 5%.
Hypothesis test results show t-count = 17.25 > t-table = 2.045, it can be concluded that there is an
incfBase in students' thinking skills after the 3C3R model is applied to the heat topic.

The improvement of students' critical thinking skills is because the 3C3R model has advantages
that support critical thinking skills, namely the 3C3R process component which consists of
researching, reasoning, and reflecting. During the learning process students are trained to look for
information in terms of content, context, and connection actively then use their reasoning to solve each
problem. Learning is done independently and in groups, where students are trained to learn
independently first then join groups to jointly solve problems. Improving students' critical thinking
skills in each sub-indicator is shown in the following Figure 2.
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Sub indicators of critical thinking skills

Information:

1. Analyzing arguments

2. Ask questions and answer challenging questions
3. Consider the credibility of a source

4. Observing and considering the results of observations
5. Induces and considers the results of induction

6. Make and consider the value of the decision

7. Define terms and consider definitions

8. Identifying assumptions

9. Determine actions

10. Interacting with other people

Figure 2. Increased every sub critical thinking skill

The sub-indicator of critical thinking skills which has the lowest N-gain value is observing and
considering the results of the low category observation of 0.06. This is because students do not have
the desire to think further about the results of observations that have been made. Students are said to
think critically if they have tried to analyze the argument carefully, look for valid evidence, and
produce objectif§ conclusions to be trusted and used as a basis for doing something [18-21].

The highest N-gain value of 0.88 is found in the sub-indicators of critical thinking determining the
action. This is because, at each meeting, students are trained to find information and sharpen their
reasoning for everyday events related to the learning material being studied. Students do not feel
alienated when given questions to find solutions to events that occur in everyday life related to heat
material. Learning will be meaningful for students if they actively interact with concrete objects. This
is in agreement with Santoso [15] stating that learning with the development of direct experience and
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real conditions will produce memorable and long-lasting knowledge. Thus, it is expected that physics
learning will be more meaningful.

4. Conclusion

We have succeeded in conducting research on the application of the Content, Context, Connection,
Researching, Reasoning, Reflecting (3C3R) models to improve students' thinking skills related to the
topic of heat. The results showed that the implementation of the 3C3R model at each meeting was
carried out well and experienced an increase. The average teacher activity is 98.23% with a good
category, and the average activity of students is 88.93% in the good category. There wi} an increase in
critical thinking skills students after applying 3C3R models in heat topic. The overall N-Gain value of
0.65 is included in the medium cateff}y. Thus the application of the 3R3C model can improve
students' high-level thinking skills and can be applied to other physics topics.
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