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Abstract: This study aims to determine the effect of learning to know and learning to do with
critical thinking skills. It is experimental research using the One-Shot Case Study Design.
Bumiayi 1 Junior High School is the place where the writer conducted this research in April-
May 2018. The sample consisted of 32 students, using Simple Random Sampling. Data
collection techniques are observation and tests. Simple linear regression and multiple
regression tests are used to analyze the data. The results showed that there is a correlation
value of 0,848 (very strong), R square of 0,719; and F counts at 0.00. Therefore, it can be
concluded that learning to know and learning to do influence critical thinking skills.
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1. Introduction
1.1. Background

The 21st century shows the era of knowledge and technology in the world of education.
Various skills are needed, one of which is critical thinking skills.. They are the skills to use
multiple organized strategies to solve a problem by considering specific points of view and
evaluating personal opinions and others systematically [1].

Critical thinking is critical to be mastered by students. However, only about 20% of
students who have critical thinking skills in science subjects in grade VIII based on
observations made in Bumiayu 1 Junior High School. PISA data in 2015 support the low
ability of students in Indonesia in the science sector. Based on the data, Indonesia has an
average value of 403 in the learning outcomes of science[2]. It is still far below other ASEAN
countries such as Singapore which gets the number 1, while Indonesia receives 62 Low
science learning outcomes, especially in high-level thinking skills, including critical thinking.
The assessment of TIMSS conducted for junior high school students supports that by showing
that Indonesian student fall into the characteristics of high cognitive level questions that can
measure students' critical thinking abilities [3].

The causes of the low ability of students’ critical thinking are that teachers do not utilize
good learning strategies. Teachers still tend to use conventional learning methods, rarely use
learning media and rarely link the problem of teaching materials with problems in the
community. Teachers rarely use practice questions and evaluations given to students in high-
level thinking. Also, teachers tend to focus on cognitive abilities alone without training
students to do scientific work on the grounds of time and facility limitations whereas scientific
work can train students' activeness and critical thinking skills.
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A professional teacher must be able to apply critical thinking into the learning curriculum.
By using it, students can appreciate and develop the character of critical thinking and
contribute to the development of the global community [4]. Teachers as facilitators must be
able to provide learning that can support critical thinking skills. Education is no longer
teacher-centered but student-centered. So that students can construct the knowledge they get.
Therefore learning is emphasized in the learning process. In student-centered, teachers can
apply to learn to know and to learn to do.

Learning to know and learning to do are part of the four pillars of education initiated by
UNESCO to welcome the 21st century. The four components of learning according to
UNESCO include learning to know, learning to do, learning to live together and learning to
be. Four pillars of education can facilitate students to determine to find answers of problems
(learning to know) through the process of scientific work (learning to do) and collaborative
process (learning to live together) so that students are accustomed to acting and being
scientific (learning to be) [5].

IPA relates to efforts to systematically understand various natural phenomena. IPA not
only masters facts, principles, and concepts but also a process of discovery. Scientific work
can do the process. Learning to do and learning to know can present scientific work.
Therefore, research is needed to determine the effect of learning to know and learning to do on
science learning on critical thinking skills.

1.2. Rationale/justification

This research is important to be conducted because of the low critical thinking skills of
students. This study will be beneficial for teachers and students, to get new learning
alternatives for teachers and can improve the ability to think critically for students from the
learning provided, namely learning to know and learning to do.

1.3. Problem Statement

This research has several problems, namely:

a. Low thinking skills of students in Indonesia.

b. Lack of teachers' ability to provide learning that trains critical thinking skills.

C. The question of task and evaluation at the level of critical thinking skills rarely appear.

1.4. Obijectives

The purpose of this study is:

a. To find out the effect of learning to know on the critical thinking skills.

b. To determine the effect of learning to do on critical thinking skills.

c. To determine the effect of learning to know and learning to do on critical thinking
skills

1.5. Scope

This research limits on:

a. In One school, namely Bumiayu 1 Junior High School 8 grade.
b. Science learning materials, namely the concept of light and optics.
¢. Learning to know and learning to do are given in learning science

2. Related Works/Literature Review

2.1. Learning to know



Lifelong learning based on learning to know. It is learning to acquire, deepen and utilize
existing knowledge material [6]. This type of learning is very different from conventional
education. In traditional learning, knowledge is given directly in a structured manner by the
teacher. However, in learning to know, students seek knowledge themselves individually or in
groups.

The type of learning is also known as learning to learn, meaning the learning process to get
process and assimilate new knowledge and skills and find and utilize them in the context of
life. That includes problem-solving and analytical thinking skills that encourage students’
curiosity [7]. Also, it can develop students' abilities in memory, imagination, reasoning, and
the ability to think critically [8].

The indicator of learning to know: [9]

Mastering and getting as much material as possible.

Being able to seek information from the surrounding environment and other sources.
Having the ability to understand beyond the teaching material received in class.
Develop and respond to sources of new information

Develop curiosity

Take advantage of various learning resources
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2.2. Learning to Do

Learning to do is the application of what students have learned and known in the form of
work skills. It also implies a shift from ability to knowledge [8]. Then, this type of learning is
focused on work skills either to gain or apply knowledge possessed in the context of life.

In this learning activity, there are hard skills (demanding physical skills) and soft skills
(requiring intellectual skills). Also, it is not only limited to mastering mechanical skills but the
ability to communicate, cooperate, manage and overcome problems in concrete situations [8].
Students need academic and applied knowledge to be able to adapt to a rapidly developing
environment today. Students can connect knowledge and skills, creative and adaptive, and be
able to transform all these aspects into valuable skills.

It no longer has the simple meaning of learning by giving assignments to do. But it brings
and seeks competence, skills, social behavior, the talent for teamwork, and initiative and
readiness to take risks. It represents the application of skilled and creative knowledge.
Students try how to learn effectively, think creatively, critically and historically, and how
deeply to understand the information presented before them, and systemic implications for
individuals and society, both in the short and long term.

The indicator of learning to know: [9]

a. Linking learning with competence

b. Bridging knowledge and skills

c. Apply their understanding and act creatively to the environment
d. Improve the skills of a student in solving daily problems

e. Learnto work or apply the knowledge gained by students

2.3. Science

Science is an experimental activity, but the assumption is inappropriate. IPA studies all
phenomena existing in nature, both living and inanimate objects, using scientific methods as a
reference for the learning process. An important goal of science learning is to help students
use scientific concepts and understanding and apply scientific thinking in their daily lives [10].
Also, it can help students to generate new knowledge about nature [11]. Learning sciences
since the 1975 curriculum until now requires students to develop their abilities through the use
of scientific methods, practicum activities, process skills approaches, conducting experiments,



inquiry and other approaches, including conceptual approaches [12]. Experimental activities
are a small part of science learning.

Scientific methods are activities that must be carried out by scientists to obtain knowledge.
The ideas found through the scientific method always show a success. The reason is that
scientists cannot believe in ideas without careful testing. As a result, scientists are forced to
defend their beliefs; informally in lab and symposium meetings, and officially in peer review.

Learning to do and learning to know are very suitable for science learning. If the teacher
deliberately and continuously practices the science learning strategy, for example, handles
real-world problems, encourages open class discussion, and develops inquiry-oriented
experiments, there are excellent opportunities for developing critical thinking skills [13]. The
ability to think critically is the ability needed in the process of scientific methods.

2.4. Critical thinking

The ability to think critically is part of high-level thinking skills (HOTS). It consists of two
main points, namely critical thinking and creative thinking [1]. Critical thinking is a process of
reflective thinking, productive and involves clear-directed evaluations used in solving
problems, making decisions, persuading, analyzing assumptions and conducting scientific
research. Besides, critical thinking is the ability to argue in an organized way and
systematically evaluates personal opinions and others [1][14]. Essential skills of thinking if
aligned with taxonomy blooms are at levels 4-6, namely: analysis, synthesis, and evaluation.
The indicator of critical thinking:[15]

Identify assumptions, arguments, and concepts
Giving arguments;

Group and classify

Determining cause and effect

Conclude
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Material & Methodology

This type of research is quantitative descriptive with experimental methods. The design of
this study is the one-shot case study design. The following is a modified research design.

X1 \ -
— /

Information:

X1 :learning to know

X2 :learning to do

Y :critical thinking skills

This study uses two independent variables and one dependent variable. The independent
variable is learning to know and learning to do, while the dependent variable is the ability to
think critically.

The time of research is in the even semester of 2017/2018 school year in April-May 2018.
The location is Bumiayi 1 Junior High School. The population was all students of class VI
Bumiayi 1 Junior High School Academic Year 2017/2018. The sample is class VIII A with 32




students. Simple random sampling technique obtained the sample. It was taken from the
population randomly without considering the strata [16].

The data retrieval technique uses tests and observations. The writer obtained the data of
learning to know from LKS, learning to do from observation sheets of practicum activities,
and critical thinking from tests at the end of the lesson.

The data were processed using quantitative descriptive analysis techniques. Hypothesis
testing utilizes a multiple linear regression tests using SPSS 16 for Windows calculation.

4. Results and Discussion

4.1. Result

Table 1. Summary of the Results of Multiple Linear Regression Test

Variabel Koefsien teount ttaple sig
B.kritis (YY) -50,779 -1,938 1,699 0.062
L. to know (Xy) 0.848 7.647 3.659 0.000
L. to do (X2) 0.782 2.169 2.045 0.038
F: 37.137 sig: 0.000
R: 0.848 R?:0.719

The writer divides the results of analysis into the results of the regression equation, F-test,
t-test, multiple correlation and Determination (R?).

Regression equation.

Based on the table above, the regression equation is obtained as follows:

Y =-50.779 + 0.848X1 + 0.782X2.

The result states that the X1 coefficient is 0.848 meaning that if the value of learning to know
increases by 1 point, then the value of critical thinking will rise by 0.848 points, assuming X2
remains. Also, the X2 coefficient of 0.782 means that if learning to do increases by 1 point,
the value added to critical thinking skills is 0.782 points, assuming X2 remains. The constant
value is negative means that: if the learning variable scores learning to know and learning to
do does not exist or equals 0, then the value of critical thinking will decrease

The Results of F-Test.

The F test is used to find out whether learning to know and learning to do to jointly influence
the ability of critical thinking in learning science significantly. Table 1 obtains the F test value
of 37.137 with a significance of 0.000 <0.05. Then, the criteria reject HO decision. So,
simultaneously (together) learning to know (X1) and learning to do (X2) significantly affects
the ability of critical thinking in learning science (Y).

The Results of T-Test

The t-test is used to determine the influence of each independent variable on a variable. Based
on the calculation results, the value of tecount On learning to know is 7.647 and with a tepe of
3.659. The value of teount Was > tupe. This outcome shows that learning to know (X1) affects
critical thinking (). Furthermore, it is evident that the value of T count on learning to do is
2.045 and with tiaple of 2.045. The value of teount 15> tianie. The results depict that learning to do
(X1) influences critical thinking ().



The Results of Multiple Correlation Analysis

Correlation analysis is used to determine the relationship between two independent variables
to the dependent variable simultaneously. The price of the correlation coefficient (R) is
0.8448. This matter shows that there is a "very strong" relationship between learning to know
and learning to do towards critical thinking skills.

Determinant Analysis Results

Determination analysis is used to determine the percentage contribution of the influence of
independent variables simultaneously on the dependent variable. The coefficient of
determination R 2 obtains figures of 0.70 or 70%. This case shows that the contribution of the
influence of the two independent variables on critical thinking ability is equal to 10.6%.
Meanwhile, other factors, not included in this study, may influence the remaining 89.4% of
critical thinking abilities.

4.2. Discussion

This study aims to determine how extent the influence of learning to do and learning to
know on the critical thinking skills in learning science, both jointly and partially. Learning to
know and learning to do is part of the four pillars of education initiated by UNESCO. This
research was carried out on learning science in junior high school about light and optical
materials. Based on the results of the study there is an influence of learning to do and learning
to know on the critical thinking skills in learning science. The magnitude of the impact is
70%, while 30% influence is due to other factors not examined.

Learning to know in this research is that learning which directs students to explore the
concept of light materials and optical devices independently or in groups. Students utilize
various sources of information on learning to know, such as books, internet, learning videos,
and other learning media. Teacher, as a facilitator, prepares all these resources. Besides, the
teacher provides worksheets to guide students to discover concepts. When students have built
their thoughts from learning to know, students will be able to think critically to answer the
problems given by the teacher by expressing their opinions. It is evident from the results of
research that learning to know partially affects the ability to think critically. Zhou (9)
supported the findings by stating that learning to know can develop reasoning abilities and the
knowledge of critical thinking. The ability to analyze problems, determine the adequacy of
data to overcome difficulties, decide the need for additional information in a case and identify
the situation is the characteristics of critical thinking [15].

In learning to do, students are given as many opportunities as possible to gain real
experience and do work, such as doing a scientific experiment of the properties of light,
designing a simple optical instrument, and describing the mirror image and the lens. When
students are doing scientific experiment, the teacher observes and provides guidance. Through
scientific work, students will be accustomed to being able to actively develop their knowledge
about the problems or phenomena they encounter. This activity is under the opinion of
Brunner [17] stating that the researcher can apply investigation and discovery in seeking
answers to a problem. The process of the inquiry and invention is closely related to the ability
of critical thinking. Learning to do represents the application of skilled and creative



knowledge by training students to think critically about understanding the information
presented, both individually and socially, both in the short and long-term [8].

Ruling on scientific performance skills in learning to do are also related to mastering
knowledge through learning to know obtained by students. The process of gaining knowledge
through problem-solving and finding something useful for themselves by wrestling with ideas
will be more meaningful if students experience what they learn. Learning will be more
meaningful if the child experiences what he learns not just knowing.

5. Conclusion

Based on the results of the research and discussion, below are the findings of this study:

a. There is a learning effect to know about critical thinking skills

b. There is an effect of learning to do on essential thinking skills

C. There is an influence of science learning based on four pillars of education (learning to
know and learning to do) on critical thinking skills
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