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Abstract: The purpose of this study was to find out: (1) the influence of Contextual Teaching
and Learning (CTL) approach with problem solving method to students’ critical thinking skills
on physics chapter work and energy, (2) the obtained improvement of students’ critical thinking
skills taught using CTL approach with problem solving method on physics chapter work and
energy. This research was a quasi-experimental study with a nonequivalent control group
design. The Data collection technique used was technical tests and non-tests. The data analysis
technique used was description analysis and parametric statistics with t-test and Normalized
Gain (N-gain). The results of this study showed that: (1) the CTL approach with problem
solving method had influenced students’ critical thinking skills and self-regulation on physics
chapter work and energy with a significance level (sig. 2-tailed) of 0.025. This value obtained
got smaller value than the significance value < a = 0.05. It could be said that H, was accepted
and Ho was rejected, (2) the CTL approach with problem solving method could improve
students” critical thinking skills on physics chapter work and energy with 0.603 of N-gain score
(in the medium category). Whereas the self-regulation skills based on students’ experience
revealed an increased metacognition aspect as obtained by the description of students’ answers.
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INTRODUCTION

Critical thinking skills are one of higher order thinking skills demand in this era.
The skills need are skills of analyzing, arguing, making conclusions using inductive or
deductive reasoning, assessing or evaluating and making a decision or solving a
problem (Lai, 2011; Purwanto, 2016). Critical thinking skills are needed by learners in
solving a learning problem (Facione, 2008; Semiawan, 1992; Wisudawati, 2015).

The PISA (Program for International Student Assessment) report in 2012 stated
that the average science score of Indonesian students was 382. It was far from the
international mean score which was 500. The difference or score gap between
Indonesian students’ was quite far in several indicators. These results had placed the
Indonesian students’ science literacy skills position at 64th place of 65 participating
countries (Jamaluddin et al., 2019). One of the reasons for the low science literacy skills
rating of Indonesian children was that the questions tested in PISA survey were
classified as higher order thinking skills (HOTS) levels. Whereas, in fact, the questions
that were commonly tested on Indonesian students were questions with lower order
thinking skills (LOTS) levels (Winarti et al., 2016). This statement was supported by
the results of an interview at SMA Negeri 5 Yogyakarta which revealed that students
were given equations and examples of questions during the learning process. Then,
students were then given questions to be solved by themselves. The questions were
taken from their textbooks whose cognitive level extended from cognitive levels of C1
to C3. These types of questions were still included in the LOTS test conducted in
Indonesia. That was the basic reason why Indonesian students could not pass good score
in PISA since students were not adequately recognizing to think in higher level.

Based on data from the results of the Indonesia National Examination or Ujian
Nasional (UN) published by Ministry of Education and Culture in Indonesia in
2017/2018 academic year, the physics average score of students in Yogyakarta was
65.79. The average score had decreased significantly compared to the previous year.
The results of the interviews revealed that the majority of learners still had difficulty in
working on these questions. Questions that required high analytical skills were
considered to be more difficult than ordinary calculation questions (basic mathematics
using equation), even rarely the correct answer if students were confronted with these
types of problems. Students were weak in analytical and critical thinking skills.

The ability perform analysis is a part of the indicators in critical thinking skills.
According to Facione (2008), there are six indicators or aspects of critical thinking skills
involved in the process of critical thinking during the lesson. These indicators cover
interpretation, analysis, inference, evaluation, explanation and self-regulation skills.

Contextual Teaching and Learning (CTL) approach is one of the learning
approaches that are purposed to be able to elevate students’ critical thinking skills. The
principle of learning using the CTL approach is to construct subject matter with daily
life and discover the meaning of the material learned in real life contextually by the
learners. For instance, students’ conceptual understanding is deeper. As a result, the
memory of students taught using the CTL approach is more durable than students who
only accept material provided by the teacher (Winarti, 2016). The conceptual
understanding then becomes a long term memory. Also, Bahri (2017) research results
found that learning CTL can enhance students’ critical thinking skills. With the CTL
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approach, it is expected to help students to think in critical way and in comprehensive
way to solving the problems. It is necessary to do in the learning process in order to find
the meaning from concepts they have received and learned inside and outside the class.

To apply the CTL approach, we tended to apply it with the problem solving
method in our study. The problem solving method is also believed to improve students’
critical thinking skills. The problem solving method teaches students to be able to solve
various problems given by probing the problems first and then solving it. If students are
accustomed to solving problems, then their critical thinking skills are indirectly honed
because students are required to analyze a problem in order to find information that can
be used to solve problems and apply the information to create solution (Lukitasari &
Winarti, 2016). It was supported by the results of the former research which states that
the problem solving method can improve students’ critical thinking skills (Yanti et al.,
2011). Problem solving learning method can train and improve students’ skills to solve
various problems that require high thinking levels so that they will hone their critical
thinking skills (Barnett & Francis, 2012; Bell & Loon, 2015; Thomas, 2011).

Based on the explained background, we conducted this study in order to find
out: (1) the influence of CTL approach with the use of problem solving method to
students’ critical thinking skills on physics chapter work and energy, (2) the obtained
improvement of students’ critical thinking skills taught using CTL approach with the
use of problem solving method on physics chapter work and energy. The question
research of this study were how CTL approach influence students’ critical thinking
skills on physics chapter work and energy and what the obtained improvement we got
from this study during pretest, post-test and the treatment process.

METHOD

This research type was quasi experiment using experimental design. The
research design was chosen based on non-equivalent control group design. The
population of this study was all students of X MIPA class of SMA Negeri 5 Yogyakarta
in the 2018/2019 academic year. The sampling technique used in this study is purposive
sampling with samples consisting of two study groups namely X MIPA 5 class as an
experimental class and X MIPA 6 class as a control class.

The data collection techniques chosen in this study were test and non-test. The
test technique used an instrument of critical thinking skills test as a students’ sheet test.
Meanwhile, the non-test technique was in the form of a self-regulation journal. The
instruments used in this study were firstly tested for its validity and reliability. The data
analysis technique used in this study was parametric statistics with the t-test,
Normalized Gain (N-gain) and descriptive analysis with a significance level of 5%.
Statistical analysis tool was using the SPSS 16 application for Windows.

RESULT AND DISCUSSION

The initial abilities of students in both experimental and control classes were
obtained from the pretest score. It was obtained before the two groups received any
treatment. The pretest score were then statistically analyzed using the independent t-test
using SPSS 16 application. The results of the analysis were presented in Table 1.
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Table 1. The Results of t-test to Pretest Data of Experimental and Control Classes

Sig. .
Class N (2-tailed) a Interpretation
Experimental 29 Both classes
0.287 0.05 have no
Control 29 differences

Whether there is a difference or no difference in the average pretest score data of
the experimental class and the control class can be seen based on the significance value
(2-tailed) compared with a significance level of a of 5% or 0.05. Based on Table 1, it
can be seen that the value of sig. (2-tailed) was 0.287. It means that the score is greater
than the significance level of a which is 0.05. It can be said that the students’ initial
critical thinking skills between the experimental class and the control class before they
have taught using CTL with problem solving method as treatment were the same.

Furthermore, differences in the results of students’ critical thinking skills
between the experimental class and the control class can be seen from the post-test data
after the treatment. Post-test data results were analyzed using the independent t-test with
the help of SPSS 16 application. The results of the analysis are presented in Table 2.

Table 2. The Results of t-test to Post-test Data of Experimental and Control Classes

Sig.

Class N (2-tailed) a Interpretation
Experimental 29 Both classes
0.025 0.05 have differences
Control 29

Similar to the results of the independent t-test on pretest data, the presence or
absence of differences in the average or mean score of post-test data base on the
experimental class and the control class were seen based on the significance value (2-
tailed) compared with a significance level of a of 0.05. Based on Table 2, it shows that
the value of significance (2-tailed) obtained at 0.025. It also means that the score
obtained is smaller than the significance level of a of 0.05. These values indicate a
significant difference in students’ critical thinking skills. It was obtained between the
experimental class and the control class after being given the CTL approach with
problem solving method as a learning treatment in this study. There is an improvement
in the results due to the pretest and post-test session during this study conducted.

The Influence of CTL Approach with Problem Solving Method to Students’
Critical Thinking Skills

Based on research that has been done and the results of data analysis, it can be
seen that the CTL approach with problem solving method as a learning treatment in this
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study in learning physics on physics chapter work and energy can lead to be affecting
students’ critical thinking skills. It can also be proven through statistical data on the
results of testing the respective hypothesis (Table 1 and Table 2). Based on the results of
normality test data from both pretest and post-test score data, it is known that the data is
normally distributed. It means that data testing can be done with a parametric statistical
test, which is in this study using an independent t-test to obtain the differences.

Independent t-test conducted on the pretest data of students’ critical thinking
skills results in the average conclusion of students’ critical thinking skills in the
experimental class and the control class. Both classes have not possessed much
difference. It means that Ho in this study is accepted. Table 1 provides the preliminary
information that the initial critical thinking skills before treatment of the experimental
class and control class students are relatively the same according to statistics.

Post-test data tested by independent t-test results in rejection of Ho. Rejection of
Ho provides the information that the average or mean critical thinking skills score of
students taught using the CTL approach with problem solving method are better than
the average or mean critical thinking skills score of students taught using expository
learning. The results of this hypothesis test concluded that the use of the CTL approach
with problem solving method in the experimental class had a significant influence to
improve students’ critical thinking skills compared to expository learning in the control
class. Both classes have different result in the improvement of HOTS.

Improvement in Students’ Critical Thinking Skills Taught Using CTL Approach
with Problem Solving Method

Improvement in students’ critical thinking skills can be obtained from the
average or mean or N-gain score. The results of calculating and analysing the average or
mean of N-gain score of students’ critical thinking skills are presented in Table 3.

Table 3. Description on Mean of N-gain Score

Mean of Pretest Mean of Post- Mean of

Class Score test Score N-Gain Category
Experimental 63.10 85.59 0.603 Medium
Control 65.27 81.34 0.452 Medium

Based on Table 3, the N-gain score of the experimental class is greater than the
N-gain score of the control class. The experimental class has an N-gain of 0.603 while
the control class has an N-gain score of 0.452. Even though the quantitative N-gain of
the experimental class is greater, the N-gain interpretation of both the experimental
class and the control class is in the moderate or medium category. Therefore, further
tests are needed to find out how much improvement has occurred in the class. The test
used if there is a similarity in the N-gain categorization is the effect size. After further
analysis, the effect size value of 0.67 is obtained. Based on the interpretation of the
effect size coefficient according to Cohen, the value is too, in the medium category.
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Based on the results of hypothesis testing using independent t test statistics, it
can be seen that there is a recall of students’ critical thinking skills after getting different
treatment. The difference in the increase in students’ critical thinking skills between the
experimental class and the control class can be seen in the average description of the N-
gain value (Table 3). It shows that the N-gain value of the experimental class is higher
than the control class. This is reinforced by the difference in students’ post-test answers
between the experimental class and the control class. There are differences in the results
of students’ post-test answers between the experimental class and the control class. For
example, the following are some of the results of the post-test answers of the
experimental class and control class students with the same critical thinking indicators.

Table 4. Description of N-gain Score to Critical Thinking Skills Indicators

N-Gain of
Experimental Class

Critical Thinking Skills Indicators of Facione Items
Min. Max. Mean

Interpretation:

Understanding and expressing the interpretation or 1 0.00 100 0.73
meaning of the problems.

Analysis:

Identifying and determining the correlation between 2 0.00 1.00 0.49
statement, question, concept, description or other forms.

Inference:

Identifying and utilizing the materials needed to infer or 3 -040 1.00 0.66
conclude the problems.

Evaluation:

Determining credibility from various statements or
representation and able to logically valuing the
correlation between statement, description and concept.
Explanation:

Applying and giving the scientific reason logically based 5 0.00 100 0.64
on the results.

4 -0.33 100 043

Table 4 provides information that the experimental class students experienced an
increase in N-gain for all questions. However, if we pay close attention, there is an N-
gain value with a negative form and an N-gain value of 0.00. The negative N-gain value
is found in two critical thinking indicators, namely inference and evaluation. The N-gain
value of 0.00 is found in the indicators of critical thinking interpretation, analysis and
explanation. The negative N-gain value indicates that there is a decrease in the post-test
value against the pretest value, while the N-gain value of 0.00 indicates that the student
did not experience an increase in score from the pretest to the post-test. The negative N-
gain value and 0.00 N-gain value are the minimum N-gain values of the entire N-gain
value. This means that there are only a few students whose value is fixed and has
decreased in the post-test value against the pretest value, while many other students
have experienced an increase in the post-test value for the pretest value.
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Based on the brief explanation from Table 4, we will deliberately discuss the
results of the students’ critical thinking skills improvement in more detail of changes.
The improvements that occur in students will be discussed further based on each
indicator of critical thinking skills of Facione due to our obtained results.

a. Interpretation

In the interpretation indicator of Facione theory in critical thinking skills,
students are required to be able to categorize, differentiate, or explain the purpose of the
images related to problems given during the lesson. Problem number 1 had presented 4
different pictures and students were asked to determine which images do the work (W)
and which images do not do the work (W). Then they were asked to give scientific
reasons or arguments based on the answers chosen below the answer sheet.
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Figure 1. The Students’ Answer in Post-test of Interpretation Indicator; (a) Students’ Answer in
Post-test from Control Class, (b) Students’ Answer in Post-test from Experimental Class

Figure 1 is the result of students’ post-test answers to the critical thinking skills
in interpretation indicator of item test. In Figure 1, both the control class and the
experimental class had given the correct answer and included arguments or scientific
reasoning for choosing the picture. Yet, there were differences in the way of delivering
arguments between students of the experimental class and the control class.

Students in the control class gave an argument by stating that objects had to do
work (W) due to a movement (s) and had not done a work (W) because there was no
movement (s). While the students of the experimental class gave an argument in more
detail, namely mentioning the direction of the movement by including Ah which means
a change in height on the barbell. This indicates the difference in thinking skills
between the two students. Students of the experimental class were able to write answers
in more detail, which means that their critical thinking skills were sharpened.

b. Analysis

In the analysis indicator, students were guided to identify and conclude the
relationships between concepts given. In this indicator, the improvement score was only
0.49. After deeper identification, it was found out that there were two possible causes
for students’ mistakes in answering questions. The first cause was students did not
understand the questions given carefully. The second cause was students were confused
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about how to solve the problems given by the questions because students were never
trained to solve problems that required critical thinking during the learning process.

There was a difference in the ability of the analysis conducted by students of the
experimental class and the control class influenced by the learning activities carried out.
When the learning process was held using the CTL approach with problem solving
method, the teacher presented problems that required analysis and critical thinking. In
addition, the teacher also reminded students with statements that emphasized students to
be more careful in working on problems that required analysis, such as “Be careful
when dealing with questions that require analysis, if what is asked is to identify and
conclude the relationship, then what written is a description of the results of the analysis
that you do”. Unlike the case with the control class, the teacher did not give a statement
like the experimental class but teachers only allowed students to practice working on the
questions from their printed books so that the analytical skills of the control class had
not been well developed like the way students in experimental class did.

C. Inference

In inference indicator, the skills that students must possess are identifying and
using the elements needed to draw conclusions (Facione, 2008). This indicator was the
most difficult to achieve in this study because sometimes these inference skills were
obtained by students from experience and the phenomenon that was found in daily life.
This is also in accordance with the results of the Himawan & Winarti (2018) and
Mutakinati et al., (2018) research that found the formation of students’ concepts came
from what students encountered from their daily environment and sometimes wrong
reception lead to incorrect understanding and concepts. Meanwhile, finding from former
research also found that inference indicator was most likely to not be gained (Anggraini
et al., 2018). Thus other finding revealed that they were able to elevate inference
indicator through some exercises in physics problems (Pertiwi, 2012).

d. Evaluation

The expected skills of students in the evaluation indicator are being able to
assess the credibility of various statements or representations and being able to logically
understand and get the relationship between statements, descriptions, questions and
concepts. One of the questions given for this indicator was to present the problem as
follows: “When an object is moved from a place with a low height (above ground level)
to a higher place, its potential gravitational energy will increase, whereas as the object
approaches the surface earth, its potential energy will decrease. But the potential energy
possessed by the spring will increase when pulled or pressed.” then the students were
asked to assess the truth of the statement and gave their scientific or logical reason.

When students took pretest and post-test, a statement about a physical concept
related to daily life was presented, then they were asked to create and analyze the truth
of the statement using logical and in-depth arguments and scientific reasoning based on
contextual observations due to their daily experience. The results of the post-test
answers of the control class students in question number 4 can be seen in Figure 2 (a)
while the results of the post-test answers of the experimental class students in question
number 4 can be seen in Figure 2 (b). From both answers, we can see the difference.

Jurnal Pembelajaran Fisika (JPF) — Pendidikan Fisika, FKIP, Universitas Lampung



Munadhirotul Azizah, et.al. / vol 8 (1), 2020, 71-85 79

(el o)
40 Banne, Darnpbon WAt benar Eana sk, pon A6 WG Evatn bear paa

4 \ Be:
| nar, carena Leonan \\nqq\ Aempat M “ wrbon Kees ke
KA \ i Looval Bofansialmgs) A% Lo VAt hatu qumatn feen pan Epngy .

Sedary peps Advnarian T o . q |
b i dun : “ g g fpun Ephym beon- G ki b day € ke
kembali ke bawah, Maka 92ya gravidast Bt — Lot B mnsnn, e G bavbandsiy (AT
Semaie btk 7 1 o g mg 1)
: 4 . 5 |
( \x / s Yo /qu,..a.. borcta Gekn Mndstatki prio€adtn st ‘
—— L 2 Stk Veer]. Stk Menjavts parnuodts ey

Eehgnimngy, semuém basx

Dan Futem; pofanmal 4o St pagas aan becumbug, bk exnt
o —

(S | 2

W'P‘J-'N,La,,/i,u\,. A B NWALS [PH{“'— Z_PAX

M““” Greptecct ’S Ax ~ 8 yangna- Y2 pndse

Lon pargummng s pautsk
PN e . | 2 T
e Gk besw- Dx Ama Semaka besie pom Ep 199"

twns Agn by

R

Py fp pagus baenntivg

;- suavlen Y3 & g fewaler PigLy i et U Eergy
i o D
B P Y s
b Ay

(a) (b)
Figure 2. The Students’ Answer in Post-test of Evaluation Indicator; (a) Students’ Answer in
Post-test from Control Class, (b) Students’ Answer in Post-test from Experimental Class

Control class students seemed to be able to provide an assessment (true / false)
of the statement given but the reasons given to strengthen his judgment were less
precise. The reason for gravitational potential energy (Ep) was good enough but still not
right. Gravitational potential energy (Ep) was indeed influenced by the mass of the
object, the acceleration of the objects’ gravity and the height of the object according to
the equation. If it only touched on the gravitational force which was getting bigger, then
the reason was less precise because the context in this problem was its height.

The reason given for the elastic elastics potential energy of the spring was also
not right. Students gave the same reason with gravitational potential energy which was
about the greater gravitational force. Whereas the spring context in this problem was not
related to gravity but it was related to the change in spring length. This was consistent
with the elastic spring potential energy equation. When giving reasons in the second
statement about elastic potential energy, it could be inferred that students did not really
understand the concept of elastic potential energy in springs. Students from control class
in this case still assumed that elastic potential energy was the same as gravitational
potential energy which depended on the acceleration of gravity of the earth.

Unlike the case with the answers given by the control class students, the
experimental class students gave detailed and thorough answers. The analysis and
arguments provided were quite in-depth. This indicated the critical thinking skills of
students began to honed and in synced well. The results of the post-test answers of the
experimental class students can be seen in Figure 2 (b). The answers in Figure 2 (b)
show that the experimental class students were capable of providing an assessment of
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the statements presented. The reason given was also very precise with regard to the
concepts of gravitational potential energy and elastic potential energy. In addition, the
argument given was also profound, even students were able to correctly describe what
was analogous to the problem in the statement about the spring. When analyzed in
depth, it appeared that students could understand the intentions of the problem well and
properly, so students were able to solve and answer questions perfectly.

Differences in answers given by students of the experimental class and the
control class could occur because when learning in the experimental class using the
CTL approach with problem solving method, students were taught to solve problems by
using the problem solving steps correctly (probing then solving). At the stage of
understanding the problem, students were taught to be able to understand what the real
intentions of a problem were. So, students could draw up a problem solving plan
appropriately and solve problems correctly, so that when faced with problems that
required critical thinking and high analysis, students had no difficulty to solve them.

e. Explanation

In the explanation indicator of Facione critical thinking skills, students are
expected to be able to determine and give a logical reason based on the results obtained
(Facione, 1990). The explanation indicator was stated and related in question number 5
of pretest and post-test. In question number 5, students were faced with the problem of a
slingshot. Students were asked to explain what energy conversions happened in the
slingshot game and gave a logical reason. The results of the post-test answer number 5
students in the experimental class and the control class were presented in Figure 3.
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Figure 3. The Students’ Answer in Post-test of Explanation Indicator; (a) Students’ Answer in
Post-test from Control Class, (b) Students’ Answer in Post-test from Experimental Class

Based on Figure 3, there was a difference in students’ answers from the control
class and the experimental class. Control class students gave answers about the spring
force experienced by slingshot rubber. The answers given were only limited to the
analogy of logic and were not included in the concept of physics. Students alluded to the
spring force on a slingshot, even though the expected and correct answer to the problem
was to explain what energy conversion happened in the slingshot game. Also, students
were required to explain their logical reason and scientific reasoning to this problem.

Unlike the case with the answers given by the control class students, the
experimental class students were able to provide detailed answers and explain them
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clearly based on the physics concepts they had learned. Students gave answers about the
three types of energy conversion that occured in slingshot, namely chemical energy,
elastic potential energy (spring) and Kinetic energy. Students also explained in detail
and thoroughly the location of the three energies in the slingshot game. The explanation
given by students was quite in-depth. This indicated that students understood well the
physical concept of the law of conservation of mechanical energy, so that they were
able to explain in detail and properly the locations of energy conversion.

The difference in answers given by students of the two different groups was
inseparable from the treatment received while learning in class. In the experimental
class, the learning process was always carried out by using CTL approach with problem
solving method so that students were able to think contextually to relate the learning
objects with daily phenomenon in real life. The purpose of this contextual learning was
designed so that students could find the meaning of why they should understand the
material learned. For instance, students were able to be more understand in receiving
contextual concepts as if the results of the construction that was done by themselves.
Thus, they would continue to remind the concepts as long term memory by students as
they got to know and find the concepts by solving the problem. In addition, it was also
assisted by solving problems related to daily life, so that students’ critical thinking skills
were increasingly honed. This was very useful when students were faced with a problem
that required high analytical skills. So, students can solve the problem properly
alongside with their former knowledge that was remembered well. In contrast, the
teacher did not give treatment to the control class as the experimental class. Learning
process in the control class was only limited to explaining the material. Students were
working on the questions contained in the book comprehensively, so the critical
thinking skills of the control class students were not honed well and properly.

f.  Self-regulation

Assessment of students’ self-regulation skills was done by giving a self-
regulation journal sheet to students in both classes. Journal of self-regulation was given
before students were taught with treatment (pretest) and after students got treatment
(post-test). This self-regulation journal aimed to find out the increasing self-regulation
skills of students who used the CTL approach with the problem solving method.

It was supported by the finding of former research that found students were
more discipline when they were facing the problem-based question. Moreover, when the
questions were contextual, students were obtained to hold their understanding in a long
term memory (Suyanto and Wahyudi, 2019). Other finding by Rahayu et al., (2018)
revealed that self-regulation in CTL classroom had influenced the learning outcomes.

Based on the results of the self-regulation journal analysis, it was known that the
aspects of motivation and behavior of students showed consistency in answering journal
questions. This could be seen from the answers of students in the pretest and post-test
which were relatively the same. For example, in journal number 5, students were asked
about what strategies they were carried out in order to understand the material well. In
pretests, 52.17% of students answered by learning, asking questions, and practicing
questions. Meanwhile, in post-test, 70% of students also answered the journal chores by
learning, asking questions, and practicing questions (more in the appendix). Both of
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these answers were answers that dominated among other answers. Figure 4 were the
examples of students’ answers on behavioral aspects of self-regulation journal.

(a)

(b)
Figure 4. The Students’ Answer in Post-test of Self-regulation Indicator; (a) Students’ Answer
in Post-test from Control Class, (b) Students” Answer in Post-test from Experimental Class

The consistency of students in answering the journal questions showed that
students’ self-regulation skills in the aspects of motivation and behavior had been
formed in such a way and properly. This means that students were able to evaluate and
monitor their cognition in aspects of motivation and behavior. The next example was
the time when students were asked about how to decide and determine one of the
various choices on physics chapter work and energy. The answers given at the time of
the pretest were as much as 35.71% answered thought and the rest amount of percentage
was analyzed way. Meanwhile, the amount of 35.71% of students at post-test answered
the items by looking at statements, formulas and concepts that were more appropriate.
The rest of 28.57% of students had answered the items by reading, understanding,
concluding and deciding. These answers were answers that dominated among other
answers based on the results we had obtained from students’ journal. Figure 5 showed
the further and in-depth answer of students in answering the self-regulation journal
related to metacognition indicator. The answers were quite different.

(a) (b)
Figure 5. The Students’ Answer in Self-regulation Journal of Metacognition Indicator; (a)
Students’ Answer in Post-test from Control Class, (b) Students” Answer in Post-test from
Experimental Class

The difference in answers showed that students’ self-regulation skills on the
aspect of metacognition experience changed from pretest to post-test. The answers
given by students in the pretest were still general in nature and had not answered the
journal statement in detail or in-depth. While the answers given by students at the time
of the posttest were sufficiently detailed and were able to answer journal questions well.
This shows that students had increased their self-regulation skills after treatment.

Based on the description above, it can be said that students’ self-regulation skills
in the aspects of motivation and behavior at the time of the pretest and post-test were
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good. This showed that students can already evaluate and monitor their cognition in
aspects of motivation and behavior while in the aspect of metacognition, students’ self-
regulation skills had increased from pretest to post-test. It could be seen by the
difference in answers given by students at the pretest and post-test in both classes. The
consistency of students’ answers on aspects of motivation and behavior due to self-
regulation skills basically must be owned by everyone. This is in accordance with the
theory put forward by Adler in Alwisol (2004) which states that everyone had the power
to freely create their own lifestyle. Man himself is responsible for who he is and how he
behaves. Humans have the creative power to control their lives, take responsibility for
their final goals, determine how to fight for these goals and contribute to the
development of social interests. Based on Adlers’ opinion, it can be seen that each
individual has the basic ability to control himself, in accordance with the ability that
exists in him to take responsibility in accordance with his life goals.

CONCLUSION

This research came to conclude these several findings: (1) it was obtained and
found that the CTL approach using the problem solving method had influenced the way
students think critically (students’ critical thinking skills) and the way students behave
themselves during the lesson (students’ self-regulation) on physics chapter work and
energy with a significance level (sig. 2-tailed) of 0.025. The value obtained from our
results got smaller value than the significance value < a = 0.05. It could be said that Ha
was accepted and Ho was rejected, (2) the CTL approach with problem solving method
could improve students’ critical thinking skills on physics chapter work and energy with
0.603 of N-gain score (in the medium category). Whereas the self-regulation skills
based on students’ experience revealed an increase of metacognition indicators from
obtained questions in journal. It was obtained in the description of students’ answers.
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