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Abstract: This research is a survey study that aims to understand the overview of students' 
critical thinking skills, achievement motivation, and physics learning outcomes, and then 
to analyze the direct and indirect effects of several variables. Sampling is done using a 
multiple-stage random sampling technique, assuming that all classes are relatively 
homogeneous, resulting in a sample size of 80 students from SMA Negeri 2 Gowa. The data 
is obtained through critical thinking skill test instruments, achievement motivation 
questionnaires, and physics learning outcome tests. The collected data will be processed 
using two types of analysis techniques, namely descriptive analysis, and inferential 
analysis, using path analysis. The descriptive analysis concludes that students' critical 
thinking skills, achievement motivation, and physics learning outcomes are all in the high 
category. Additionally, the inferential analysis concludes that: critical thinking skills have 
a direct and significant positive effect on physics learning outcomes of students, critical 
thinking skills have a direct and significant positive effect on achievement motivation of 
students, achievement motivation has a direct and significant positive effect on physics 
learning outcomes of students, and critical thinking skills have an indirect and significant 
positive effect on physics learning outcomes through achievement motivation of students. 
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Introduction  
 

The learning process is the interaction between 
students and educators and other learning resources in 
the learning environment, where there is a transfer of 
knowledge and values from teachers to students and 
also from the environment to students. Learning 
outcomes are the results achieved by someone after 
experiencing the learning process by evaluating it first. 
According to several definitions, learning outcomes can 
be seen from changes in behavior, a realization of 
potential abilities, and mastery of the material provided. 
Learning outcomes can also be grouped into three 
domains, namely cognitive, affective, and psychomotor. 
However, to express the success of a learning process, 
each teacher has different views and learning is declared 
successful if the learning objectives have been achieved 
and formative tests are carried out to determine the 
extent to which students have mastered. 

Based on the results of observations and interviews 
conducted at State Senior High School 2 Gowa on 2 
February 2022, information was obtained that there was 
inequality in the achievement of student learning 
outcomes. This can be seen from the report on learning 
outcomes which shows differences in the average test 
results in each class. For example, in one class there are 
only 7 students whose grades do not reach the passing 
standard, while in another class there are 16 out of 32 
students whose grades do not reach the passing 
standard. This shows that students’ learning outcomes, 
especially in physics subjects, still need to be improved. 

Students' physics learning outcomes still need to be 
improved, presumably due to low analytical skills. The 
2013 curriculum demands scientific physics learning to 
develop the ability to think, work, act scientifically and 
communicate as one of the important aspects of life 
skills. In the 2013 curriculum, based on Anderson's 
Taxonomy, educational goals are divided into three 
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domains: cognitive, affective, and psychomotor. In the 
cognitive domain, including the aim to improve 
analytical skills as a mental process from the level of 
knowledge to the level of evaluation. Improving 
students' skills in analyzing subject matter including 
physics is a goal in certain fields of study. 

Good analytical ability is an important indicator of 
critical thinking skills. This skill enables one to draw 
proper conclusions from an issue and evaluate them to 
ascertain its correctness. Good analytical skills also 
enable students to construct the concepts used in solving 
problems. Therefore, critical thinking skills are very 
important in determining student learning outcomes. 

Effective learning to improve critical thinking skills 
is still a debate among researchers and educators. 
Critical thinking skills are considered one of the main 
skills needed by graduates of higher education to deal 
with global changes in the 21st century. However, 
effective methods for building critical thinking skills 
have not been determined with certainty. Several studies 
show different results in using the same method, so an 
evaluation cycle is needed to analyze the constructs or 
aspects of thinking skills that can make learning more 
effective. 

Learning physics requires students to have good 
critical thinking skills, but apparently, not all students 
have them. This can be seen from the difficulties of 
students in carrying out basic classifications and 
drawing correct conclusions, as well as difficulties in 
understanding new terms that appear in learning. 
Reports on learning outcomes can also be used to 
measure the level of students' critical thinking skills. 

Good student physics learning outcomes are 
influenced by high critical thinking skills. Research 
shows that there is a significant relationship between 
critical thinking skills and mathematics achievement. 
With good critical thinking skills, students can 
understand the material better and make the right 
decisions to solve the problems they face. 

Researchers consider that critical thinking skills are 
an important factor in determining students' physics 
learning outcomes. High critical thinking skills will 
enable students to better analyze and understand the 
subject matter, so that their learning outcomes will be 
better. Conversely, if critical thinking skills are low, 
students will have difficulty analyzing and 
understanding the subject matter, so their learning 
outcomes will be low. 

Research shows that critical thinking skills and 
achievement motivation have a significant influence on 
students' physics learning outcomes. Critical thinking 
skills can help students analyze the subject matter and 
draw the right conclusions, while achievement 
motivation can provide encouragement and enthusiasm 
for students in learning. Several studies also show that 

independent learning also has a positive relationship 
with achievement motivation, and is considered a goal 
of higher education in several countries. 

Achievement motivation is a person's drive or 
desire to achieve higher achievements in a particular 
activity or field. In this case, students can show high 
motivation in learning physics if their learning goal is to 
get good performance in that subject. The link between 
achievement motivation and student learning outcomes 
is very close, where students who have high 
achievement motivation tend to show good learning 
outcomes as well. 

McClelland (1987) achievement motivation is an 
important factor that must be considered in the learning 
process, so that it can help students to achieve good 
performance and improve their learning outcomes. 

Achievement motivation is considered an 
important factor in learning because, with this 
motivation, students will try to achieve standards of 
perfection in learning. This can be seen from the 
behavior of students who show good effort in learning, 
such as asking quality questions, discussing subject 
matter outside of school hours, and thinking deeply 
about the material being studied. 

The researcher argues that at State Senior High 
School 2 Gowa, student achievement motivation needs 
to be improved. This can be seen from the attitude of 
students who prefer tasks that are easy and not 
challenging, and tend to give answers without sufficient 
analysis. This causes learning outcomes that are less 
than optimal. Based on these characteristics, researchers 
believe there is a relationship between student 
achievement motivation and learning outcomes. 

The results showed that there was a positive and 
significant relationship between students' achievement 
motivation and their learning outcomes. Several studies 
have shown that achievement motivation plays an 
important role in determining the level of student 
achievement. This is confirmed by the results of the 
research by Pristiwaluyo et al. (2018) and Patulak (2019), 
which shows that achievement motivation has a positive 
and significant effect on student achievement. 

Researchers consider that achievement motivation 
has a positive and significant influence on students' 
physics learning outcomes. That is, students who have 
high achievement motivation will tend to achieve high 
learning outcomes in physics subjects, while students 
with low achievement motivation will achieve low 
learning outcomes. Based on the results of research 
conducted by Pristiwaluyo, et al and Patulak, it can be 
seen that achievement motivation has a positive and 
significant effect on student learning outcomes. 

Based on previous descriptions about the definition 
of learning outcomes, critical thinking skills, and 
achievement motivation and their influence on learning 
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outcomes, researchers are interested in evaluating the 
relationship between critical thinking skills and 
achievement motivation with physics learning outcomes 
of students at Gowa 2 State Senior High School by 
conducting research entitled "The Influence of Critical 
Thinking Skills and Achievement Motivation on Student 
Physics Learning Outcomes at State Senior High School 
2 Gowa". This study will evaluate how much influence 
these two variables have on the physics learning 
outcomes of students at the school. 
 

Method  
 

The type of research used is survey research, in 
which the researcher reveals causal characteristics 
between variables without any intervention from the 
researcher. The results of the study were then analyzed 
using path analysis to test the strength of the direct and 
indirect relationship of the independent variables, 
namely variables X1 and X2, to the dependent or 
dependent variable, namely variable Y. This research 
was conducted at Gowa 2 State Senior High School, 
Education Street, Limbung, Gowa South Sulawesi and 
will be held in the Even Semester of the 2021/2022 
Academic Year. The relationship between the research 
variables can be described as follows: 
 
 
 
 
 
 
 
 
 
 

Figure 1. Path Diagram 
 
Information: 
X1:  Critical thinking skills 
X2:  Achievement motivation 
Y :  Physics Learning Outcomes 
ρ :  The path coefficient of each variable 
ρYX1: Path coefficient of critical thinking skills on learning 

outcomes 
ρYX2: The path coefficient of achievement motivation on 

learning outcomes 
rX1X2 Correlation coefficient between independent 

variables 

 
The population in this study were all students of 

class XI Natural Sciences at State Senior High School 2 
Gowa consisting of 9 classes. The total number of 
students is 295 people. The sampling technique used is 
multiple-stage random sampling, using the SLovin 
formula, the precision level is set at 10% as follows: 

𝑛 =
295

1+295(0,12)
= 75             (1) 

 
The sample size obtained based on the Slovin 

formula is 75 people, but the researchers took a sample 
size of 80 people, which means that it is above the 
minimum sample size limit required by the Slovin 
formula. Physics learning outcomes and critical thinking 
skills are measured using test questions that have been 
validated by experts and then analyzed using the 
biserial point coefficient formula and tested for 
reliability using the KR-20 equation. Meanwhile, 
achievement motivation variable is measured by giving 
achievement motivation questionnaire sheets, with 
answer options using a Likert model scale that has been 
validated by experts and analyzed using the Product 
Moment test, and tested for reliability using the Alpha 
Crocbach equation. The data obtained were then 
analyzed using the normality test, homogeneity test, 
significance test and regression coefficient test before the 
path analysis test was carried out. 
 

Result and Discussion 
 

The results of this study consist of a description of 
description of student learning outcomes, achievement 
motivation, and students' critical thinking skills. Then 
the model will be tested using path analysis to test the 
hypothesis. 

 
Description of Physics Learning Outcomes of Class XI 
Natural Sciences Students of Senior High School 2 Gowa 

Scores of students' physics learning outcomes were 
obtained from the test instrument questions with a total 
of 22 question items. The scoring used for this question 
is 1 point for a correct answer and 0 points for an 
incorrect answer. As for the form of data tabulation 
obtained using the Microsoft Excel program software, 
the average score, variance, standard deviation, and 
median of the physics learning outcomes are obtained 
which are presented in Table 1.  

 
Table 1 Descriptive Statistics of Physics Learning 
Outcomes Scores 
Statistik Score 

Sample Size 
Max. theoretical score 
Min. theoretical score 
Max. empirical score 
Min empirical score 
Average 
Standard Deviation 
Variance 
Median 

80.00 
22.00 

0.00 
21.00 

4.00 
14.50 

4.56 
20.81 
15.00 

 
 

 

X1 

X2 

Y 

rX1Y 

 

ρYX1 

 

rX2Y 

 rX1X2 

 

ρX1X2 

 ρYX2 
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From Table 1 it is known that the average score of 
students' physics learning outcomes is 14.50 and the 
variance value is 20.81, for further research scores are 
presented in a frequency distribution list with 5 (five) 
categories presented in Table 2.  
 
Table 2. Frequency Distribution of Physics Learning 
Outcomes Scores 
Interval 
Class 

Categorization Frequency 
Percentage 

(%) 

0-3 
4-8 
9-13 
14-18 
19-23 

Very low 
Low  

Medium 
High  

Very high 

0 
12 
18 
30 
20 

0 
15 
22 
38 
25 

 
The results of the calculations obtained can be 

displayed visually in the distribution of scores of physics 
learning outcomes for students of class XI Natural 
Sciences at State Senior High School 2 Gowa which is 
displayed in the form of a histogram in Figure 1. 

 

 
Figure 2. Histogram of Physics Learning Outcomes 

 
Based on Table 1 and Table 2, it can be seen that the 

physics learning outcomes of students in the score range 
14-18, the frequency of 30 students is in the high 
category. 

 
Description of Critical Thinking Skills of Class XI Natural 
Sciences Students of State Senior High School 2 Gowa 

The scores of students' critical thinking skills were 
obtained from the question test instrument with a total 
of 10 question items. The score used in the question is 1 
point for a correct answer and 0 points for an incorrect 
answer. As for the form of data tabulation obtained 
using the Microsoft Excel program software, the average 
score, variance, standard deviation, and median of the 
physics learning outcomes are obtained which are 
presented in Table 3. 
 
 
 

Table 3 Descriptive Statistics of Critical Thinking Skills 
Scores 

Statistics Score 

Sample Size 
Max. theoretical score 
Min. theoretical score 
Max. empirical score 
Min empirical score 
Average 
Standard Deviation 
Variance 
Median 

80 
10 
0 

10 
2 

6.51 
1.95 
3.80 
7.00 

 
From Table 3 it is known that the average score 

of students' critical thinking skills is 6.51 and the 
variance value is 3.80. Further research scores are 
presented in a frequency distribution list with five 
categories presented in Table 4 below. 

 
Table 4. Frequency Distribution of Critical Thinking 
Skills Scores 
Interval 
Class 

Categorization Frequency 
Percentage 

(%) 

0-3 
4-8 
9-13 
14-18 
19-23 

Very low 
Low  

Medium  
High  

Very high 

0 
12 
18 
30 
20 

0 
15 
22 
38 
25 

 
The calculation results obtained can be displayed 

visually the distribution of critical thinking skills scores 
of students in class XI Natural Sciences at State Senior 
High School 2 Gowa which is displayed in the form of a 
histogram in Figure 3. 

 

 
Figure 3. Histogram of Critical Thinking Skills 

 
Based on Table 3 and Table 4 it can be seen that the 

critical thinking skills of students in the score range 7-8 
have a frequency of 35 students. This indicates that the 
critical thinking skills of students in class XI Natural 
Sciences, State Senior High School 2 Gowa are in the 
high category. 
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Description of Achievement Motivation of Class XI Natural 
Sciences Students of State Senior High School 2 Gowa 

Students' achievement motivation scores were 
obtained from a questionnaire with a total of 36 item 
statements. The scores used in the questionnaire are 1 to 
5 for each statement item. As for the form of data 
tabulation obtained using the Microsoft Excel program 
software, the average score, variance, standard 
deviation, and median of the physics learning outcomes 
are obtained which are presented in Table 5. 

 
Table 5. Descriptive Statistics of Achievement 
Motivation Scores 
Statistics Score 

Sample Size 
Max. theoretical score 
Min. theoretical score 
Max. empirical score 
Min. empirical score 
Average 
Standard Deviation 
Variance 
Median 

80.00 
180.00 
36.00 

157.00 
103.00 
127.03 
13.33 

177.77 
127.00 

 
From Table 5 it is known that the average score of 

students' achievement motivation is 127.03 and the 
variance value is 177.77. Further research scores are 
presented in Table 6. 

 
Table 6. Frequency Distribution of Achievement 
Motivation Scores 
Interval 
Class 

Categorization Frequency 
Percentage 

(%) 

36-64 
65-93 
94-122 
123-151 
152-180 

Very low 
Low  

Medium  
High  

Very high 

0 
0 

17 
59 
4 

0 
0 

21 
74 
5 

 
The calculation results obtained can be displayed 

visually in Figure 4. 
 

 
Figure 4. Histogram of Achievement Motivation 

 

Based on the table it can be seen that the 
achievement motivation of students is in the score range 
of 123-151 with a frequency of 59 students. This indicates 
that the achievement motivation of students in class XI 
Natural Sciences, State Senior High School 2 Gowa is in 
the high category.  

 
Description of Influence Between Variables 

Before testing the model, it is necessary to have 
research data that has been tested and meets the 
requirements. Furthermore, the analysis used in 
processing the data is path analysis. Path analysis is used 
to describe and test the model of the relationship 
between causal variables. Through path analysis, it will 
be proven whether the path diagram made is proven or 
not. The initial stage before testing the model is the 
preparation of a model of the relationship between 
variables, which in this case is called a path diagram. The 
path diagram is arranged based on the framework 
developed from the theory used in this study. The shape 
of the path diagram in this study can be seen in Figure 5. 

 

 
Figure 5. Relationship X1 and X2 to Y 

  
The path diagram above shows three correlation 

coefficients namely: r12, r13, and r23, and also three path 
coefficients namely: ρ31, ρ32, and ρ21. The path 
coefficient shows the direct effect of the independent 
variable on the dependent variable, while the correlation 
coefficient shows the relationship between the 
independent variable to the dependent variable. The 
results can be seen in the following table. 

 
Table 7. Pearson Correlation Test Data 

  (X1)  (X2)  (Y) 

Critical 
Thinking Skills 
(X1) 

Rcount 1 0.3951 0.4913 

rtable - 0.2199 0.2199 

Achievement 
Motivation 
(X2) 

Rcount 0.3951 1 0.5844 

rtable 0.2199 - 0.2199 

Learning 
Outcomes (Y) 

rcount 0.4913 0.5844 1 

rtable 02199 0.2199 - 

 
Based on the value of the correlation coefficient 

obtained for the relationship between critical thinking 
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skills and physics learning outcomes or r13 is 0.4913 > 
0.2199, it can be ascertained that there is a relationship 
or correlation between the variables of critical thinking 
skills and physics learning outcomes. While the value of 
the correlation coefficient obtained for the relationship 
between achievement motivation and physics learning 
outcomes or r23 is 0.5844 > 0.2199, it can also be 
ascertained that there is a relationship or correlation 
between the variables of achievement motivation and 
physics learning outcomes. The positive correlation 
coefficient value indicates a unidirectional relationship. 
That is, if critical thinking skills and/or achievement 
motivation are high, then the learning outcomes 
obtained will also be high. 

 
The Direct Effect of Critical Thinking Skills on Physics 
Learning Outcomes 

Based on the analysis that has been carried out, by 
analyzing the tcount value and then comparing it to the 
ttable, then calculating the path coefficient values between 
variables, the researcher concludes that critical thinking 
skills (X1) have a direct effect on physics learning 
outcomes (X3). This shows that students with high 
physics learning outcomes scores also have high critical 
thinking skills scores. Vice versa, students with low 
scores in physics learning outcomes have low scores in 
critical thinking skills.  

Critical thinking is the ability to think rationally, 
analyze problems objectively, and evaluate information 
properly. So, by thinking critically, we can get the right 
results according to the facts and make sense. The 
characteristics of people who think critically are having 
high curiosity, having a strong desire to seek the truth, 
being skeptical of unclear information, being open-
minded, and being able to make connections between 
one idea and another. 

Based on the average score of students' thinking 
skills in the score range 7-8, the frequency is 35 students, 
this shows that the critical thinking skills of students in 
class XI Natural Sciences, State Senior High School 2 
Gowa are in the high category. For the average score of 
students' physics learning outcomes in the score range 
14-19 the frequency is 30 people out of 80 research 
samples, this shows that the physics learning outcomes 
of class XI Natural Sciences students of State Senior High 
School 2 Gowa are in the high category. However, the 
researcher found two students who had critical thinking 
skill scores which were in the very low category, but 
their learning outcomes scores were in the low and 
medium categories. Even so, this only affects a small 
proportion of students, so in general it can be concluded 
that critical thinking skills and physics learning 
outcomes have a positive and significant effect. 

The factors causing the high score of student 
learning outcomes related to the variable critical 

thinking skills are at the level dimension with indicators 
of analytical ability (analysis), where students can 
rewrite the relationship between concepts used in 
solving a problem, and also able to write down what to 
do in solving the problem. In addition, students critical 
thinking skills can be in a high category, one of the 
reasons is related to the use of a learning model, namely 
the problem-based learning model (PBL). The teacher 
first explains the learning objectives, then provides 
several problems in physics that are relevant to 
everyday life to spark students' curiosity. After that, the 
teacher divides students into several groups, each of 
which is given a different problem. Then students are 
asked to discuss the problem, having to find out the 
cause of the problem, as well as what solutions must be 
given to solve the problem. 

Learners can collect information through books or 
by browsing the internet. They try to collect and 
understand as much information as possible. The 
information that has been understood is then discussed 
and shared with other group members so that all group 
members have the same understanding of the material 
being discussed. In the process of formulating causes 
and finding solutions, students will engage in 
arguments with their group members, this activity can 
train students' critical thinking skills to find and analyze 
the most appropriate possible solutions to a given 
problem. Even though students are given space to 
formulate and search for themselves, the teacher still 
supervises and evaluates. Students still have to present 
the results of their discussions in front of other groups. 
To present the results of the discussion, of the course 
students must have good communication skills, namely 
expressing ideas or ideas rationally and systematically 
so that they can be easily understood by others. 
Indirectly this communication ability will also have an 
impact on students' critical thinking skills. So that the 
use of problem-based learning models (PBL) by teachers 
also has an impact on improving students' critical 
thinking skills. 

Based on Yuzhi's research (2003) the problem-based 
learning model (PBL) has been shown to be effective in 
improving student learning outcomes and critical 
thinking skills in the field of chemistry studies, both 
chemistry and science subjects in high schools and 
chemistry subject courses in tertiary institutions. 
Assuming that the problem-based learning model (PBL) 
is capable of developing students' critical thinking skills 
and problem-solving in all fields, this learning model 
should also be effective in increasing critical thinking 
skills and problem-solving for high school students in 
the field of Physics. The PBL learning model is indicated 
to improve cognitive learning outcomes. This can be 
seen based on the increase in the percentage of KBK. The 
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percentage of CBC in cycle I (Rerung, 2017) was 64.00%, 
and in cycle II increased to 84.00%. 

Learning that focuses on thinking skills, especially 
critical thinking, is one way to improve student learning 
outcomes. One of the efforts that can be made to improve 
physics learning outcomes is by training students' 
critical thinking skills. The ways to train critical thinking 
skills include increasing interaction between students, 
utilizing open-ended questions so that students can 
think more complexly, providing sufficient time for 
students to reflect on the questions or problems given, 
and teaching for transfer. . Activities that can develop 
students' critical thinking skills are by answering 
innovative questions, for example, is there another way 
to get this? Or what if? Or even asking what to do next. 
Recognizing the importance of critical thinking skills, 
teachers are also required to be creative and innovative 
in arranging fun learning so that students are interested 
and motivated to take part in learning. 

 
The Direct Effect of Critical Thinking Skills on Achievement 
Motivation 

Based on the analysis that has been carried out, by 
analyzing the tcount value and then comparing it with the 
ttable, then calculating the path coefficient values between 
variables, the researcher concludes that critical thinking 
skills (X1) have a direct effect on student achievement 
motivation (X2). This shows that students with high 
achievement motivation scores also have high scores in 
critical thinking skills. Vice versa, students with low 
achievement motivation scores have low critical 
thinking skills scores. 

Based on the average score of students' thinking 
skills in the score range 7-8, the frequency is 35 students, 
this shows that the critical thinking skills of students in 
class XI Natural Sciences, State Senior High School 2 
Gowa are in the high category. For the average score of 
students' achievement motivation in the score range 123-
151, the frequency is 59 students, this indicates that the 
achievement motivation of students in class XI Natural 
Sciences, State Senior High School 2 Gowa is in the high 
category. However, the researcher found two students 
who had critical thinking skill scores which were in the 
very low category, but their achievement motivation 
scores were in the high category. Even so, this only 
affects a small proportion of students, so in general, it 
can be concluded that critical thinking skills and 
achievement motivation have a positive and significant 
effect. One of the causes of students having high 
achievement motivation related to critical thinking skills 
is of them the learning method applied by the teacher at 
the school where the teacher applies a problem-based 
learning model, and the teacher also always gives open-
ended questions, this question requires students to be 
able to analyze and see problems from various 

perspectives, this makes students always see new 
opportunities and creative ideas. 

This is in line with research conducted by Kaharu 
(2013) where it was found that the average learning 
motivation of students who were taught using open-
ended questions was higher than the learning 
motivation of students who were taught using closed-
ended questions. Critical thinking skills are also able to 
increase the level of self-confidence of students, with 
high self-confidence, of course, students' achievement 
motivation will also increase as well. 
 
The Direct Effect of Achievement Motivation on Physics 
Learning Outcomes 

Based on the analysis that has been carried out, by 
analyzing the tcount value and then comparing it with the 
ttable, then calculating the path coefficient values between 
variables, the researcher concludes that achievement 
motivation (X2) has a direct effect on physics learning 
outcomes (X3). This shows that students with high 
physics learning outcomes have high achievement 
motivation scores. Vice versa, students with low physics 
learning outcomes scores have low achievement 
motivation scores. 

Based on the average score of students' 
achievement motivation in the score range 123-151, the 
frequency was 59 students out of a total of 80 research 
samples, this shows that the achievement motivation of 
students in class XI Natural Sciences, State Senior High 
School 2 Gowa is in the high category. For the physics 
learning outcomes of students in the 14-19 score range, 
the frequency is 30 out of 80 research samples. This 
indicates that the physics learning outcomes of students 
in class XI Natural Sciences, State Senior High School 2 
Gowa are also in the high category. The factor that 
causes high student physics learning outcomes in terms 
of achievement motivation is that students need 
achievement, students with high achievement 
motivation will exert all their abilities to achieve this 
goal, namely getting achievement. There are several 
ways that students will do this, for example doing 
assignments on time, students will also prefer doing 
assignments rather than playing, and in carrying out 
their assignments students will certainly be more 
thorough in doing their assignments and don't want to 
be the same as other people. These things trigger an 
increase in student learning outcomes. 

Mariska, et al (2013) argues that motivation is an 
impulse that exists within a person to try to make 
changes in behavior that are better at meeting needs. 
According to Lukita (2021), motivation is closely related 
to the reasons why students carry out these activities. 
According to Fitriani (2020) with high achievement 
motivation, it will be easier for students to be 
encouraged to study on their own initiative without the 
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help of others. The urge to learn independently arises 
from the initiative to learn through the strategies he 
implements. From the several opinions above, it can be 
concluded that motivating students can foster students' 
learning interests, and with the growth of students' 
learning interests, learning objectives can be achieved 
easily. Giving motivation can also make it easier for 
teachers to deliver teaching materials because students' 
interest in learning has grown. 

 
Indirect Effect of Critical Thinking Skills on Physics Learning 
Outcomes Through Achievement Motivation 

Based on the results of the analysis, it is interpreted 
that there is an indirect effect of critical thinking skills 
(X1) on physics learning outcomes (Y=X3) through 
achievement motivation (X2). The large percentage of 
indirect influence of critical thinking skills (X1) on 
physics learning outcomes (Y = X3) through 
achievement motivation (X2) is 5.63%. This finding 
proves that in addition to indicators of critical thinking 
skills which have a direct effect on physics learning 
outcomes, there is also an indirect effect of critical 
thinking skills on physics learning outcomes through the 
path of achievement motivation of 5.63%. 

The analysis that has been carried out so that the 
percentage of influence of critical thinking skills on 
learning outcomes is 15.14%, the effect of achievement 
motivation on learning outcomes is 21.38%, the effect of 
critical thinking skills on achievement motivation is 
15.61%, and the indirect effect of motivation 
achievement on learning outcomes of 5.63%. From these 
data, it can be concluded that the achievement 
motivation variable has the greatest influence on the 
learning outcome variable. Achievement motivation is 
an intervening variable (bridge), this is evident from the 
analysis that has been carried out with the result that 
there is a direct or indirect effect between the 
achievement motivation variable and the learning 
outcome variable and has the greatest influence either 
directly or indirectly. 

Motivation or encouragement to pursue 
achievement is an important factor for students to 
achieve learning goals. Because the existence of 
achievement motivation will make students feel 
comfortable in learning, feel happy about what is 
learned, and have a high enthusiasm for learning. 
Motivation itself can come from within students 
internally and can also be influenced by other people. 
 

Conclusion  
 

Based on the results and discussion of research with 
the title influence of critical thinking skills and 
achievement motivation on physics learning outcomes 
of students in class XI Natural Sciences at State Senior 

High School 2 Gowa, the researchers found that critical 
thinking skills, achievement motivation, and physics 
learning outcomes of class students XI Natural Sciences 
State Senior High School 2 Gowa each in the high 
category. Critical thinking skills also have a direct 
positive and significant effect on the physics learning 
outcomes of students in class XI Natural Sciences, State 
Senior High School 2 Gowa. In addition, critical thinking 
skills also have a positive and significant direct effect on 
the achievement motivation of students in class XI 
Natural Sciences, State Senior High School 2 Gowa. 
Achievement motivation has a direct positive and 
significant effect on the physics learning outcomes of 
class XI students of Senior High School 2 Gowa State 
Senior High School. Critical thinking skills have a 
positive and significant indirect effect on physics 
learning outcomes through the achievement motivation 
of students in class XI Natural Sciences, State Senior 
High School 2 Gowa. After obtaining an overview of 
physics learning outcomes, critical thinking skills, and 
students' achievement motivation, it is hoped that the 
school can make the best use of the results of this 
research. where it was found that critical thinking skills 
and achievement motivation had a positive and 
significant effect on students' physics learning 
outcomes. Where when critical thinking skills and 
achievement motivation increase, the physics learning 
outcomes of students also increase. This can be utilized 
by providing stimulation to students so that their critical 
thinking skills and achievement motivation can be 
increased. For example, for critical thinking skills, 
students can be trained by providing open-ended 
questions that can train students' analytical skills. Then 
for achievement motivation, for example, students can 
be given reinforcement or reinforcement and more 
appreciation so that students' motivation can increase, in 
line with the increase in students' physics learning 
outcomes. 
 
Acknowledgments  
 
My deepest gratitude goes to the supervising lecturers 
who have guided the completion of this literature study 
to completion, and thanks to the leadership, teaching 
staff, and teachers especially physics teachers at Gowa 2 
State Senior High School who have provided 
opportunities and service facilities while doing research. 
Thanks to the University of Mataram for facilitating the 
creation of this article. Thank you also to my parents, 
siblings, and friends in arms for their prayers, 
cooperation, and support. 
 
 
 
 



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2023, Volume 9 Issue 1, 322-331 
 

330 

References  
 
Arifin, Z. (2010). Evaluasi Pembelajaran. Bandung: 

Alfabeta.  
Agustini, R., & Suyatna, A. (2018). Developing inquiry-

based practice equipment of heat conductivity to 
foster the students’ critical thinking ability, Jurnal 
Ilmiah Pendidikan Fisika. 07(1), 49–57. 
https://doi.org/10.24042/jipfalbiruni.v7i1.1848  

Baars, M., & Wijnia, L. (2018). The relation between task-
specific motivational profiles and training of self-
regulated learning skills. Learning and Individual 
Differences, 64, 125–137. 
https://doi.org/https://doi.org/10.1016/j.lindif.2
018.05.007   

Balapumi, R., & Aitken, A. (2012). Concepts and Factors 
Influencing Independent Learning in IS higher 
education. ACIS 2012 : Proceedings of the 23rd 
Australasian Conference on Information Systems, 1–10. 
Retrieved from 
https://aisel.aisnet.org/acis2012/99  

Chou, T.-L., Wu, J.-J., & Tsai, C.-C. (2018). Research 
Trends and Features of Critical Thinking Studies 
in E-Learning Environments: A Review. Journal of 
Educational Computing Research, 57(4), 1038–1077. 
https://doi.org/10.1177/0735633118774350   

Dyer, K. D., & Hall, R. E. (2019). Effect of critical thinking 
education on epistemically unwarranted beliefs in 
college students. Research in Higher Education, 60(3), 
293-314. https://doi.org/10.1007/s11162-018- 
9513-3  

Fitriani, W., Haryanto, H., & Atmojo, S. E. (2020). 
Motivasi Berprestasi dan Kemandirian Belajar 
Mahasiswa saat Pembelajaran Daring. Jurnal 
Pendidikan: Teori, Penelitian, Dan Pengembangan, 5(6), 
828–834. Retrieved from 
http://journal.um.ac.id/index.php/jptpp/article/
view/13639  

Fitriana, S. (2015). Pengaruh Efikasi Diri, Aktivitas, 
Kemandirian Belajar Dan Kemampuan Berpikir 
Logis Terhadap Hasil Belajar Matematika Pada 
Siswa Kelas Viii Smp Negeri. Journal of Educational 
Science and Technology (EST), 1(2), 86–101. 
https://doi.org/10.26858/est.v1i2.1517  

Halpern, D.F. (2014). Critical thinking across the 
curriculum: A brief edition of thought & knowledge (5th 
ed.). New York: Routledge. 

Jihad, A., & Haris, A. (2010). Strategi Belajar Mengajar. 
Jakarta: PT. Raja Grafindo Persada. 

Kola, M., Rauscher, W., & Haupt, G. (2019). Grade 9 
Technology Teachers’ Explication of Critical 
Thinking and its Enactment in the Classroom. 
African Journal of Research in Mathematics, Science 
and Technology Education, 23(2), 123–134. 
https://doi.org/10.1080/18117295.2019.1601457  

Leonda, M. A., Desnita, D., & Budi, A. S. (2015). 
Pengembangan Modul Berbasis Problem Based 
Learning untuk Materi Usaha dan Energi di SMA 
(sesuai kurikulum 2013). Prosiding Seminar Nasional 
Fisika (e-journal), 4, snf2015-ii. Retrieved From 
http://journal.unj.ac.id/unj/index.php/prosiding
snf/article/view/4993 

Lukita, D. & Niko, S. (2021). Faktor-Faktor yang 
Mempengaruhi Motivasi Belajar di Era Pandemi 
Covid-19 10(1) 145-161. Jurnal Teknologi Pendidikan. 
Retrieved From: 
https://uia.ejournal.id/akademika/article/downl
oad/1271/789  

Mariska. (2013). Efektivitas Pemberian Apersepsi dan 
Motivasi dalam Meningkatkan Pemahaman 
Konsep Siswa pada Pokok Bahasan Gaya SMA 
Negeri 13 Purworejo. Jurnal Radiasi 3(2). Retrieved 
Fromhttp://jurnal.umpwr.ac.id/index.php/radia
si/article/view/441  

Pristiwaluyo, T., et all. (2018). Hasil Belajar Evaluasi 
Program Ditinjau dari Kreativitas dan Motivasi 
Berprestasi pada Mahasiswa Program Pascasarjana 
PEP UNM Makassar. Artikel PNBP Pascasarjana 
UNMMakassar. Retrieved From 
https://www.researchgate.net/publication/33863
0850_...Pps_Unm_Makassar_Universitas_Negeri_
Makassar  

Rerung, N., Sinon, I.L.S, Widyaningsih, S.W. (2017). 
Penerapan Model Pembelajaran Problem Based 
Learning (pbl) untuk Meningkatkan Hasil Belajar 
Peserta Didik SMA pada Materi Usaha dan Energi. 
Jurnal Ilmiah Pendidikan Fisika Al-BiRuNi, 06 (1) 
(2017) 47-55. 
https://doi.org/10.24042/jpifalbiruni.v6i1.597  

Selvi, K. (2010). Motivating Factors in Online Courses. 
Procedia - Social and Behavioral Sciences, 2(2), 819–824. 
https://doi.org/https://doi.org/10.1016/j. 
sbspro.2010.03.110.  

Sudjana, N. (2008). Penilaian Hasil Proses Belajar 
Mengajar. Bandung: PT. Remaja Rosdakarya. 

Sufatihah, I. (2018). Pengaruh Motivasi Berprestasi dan 
Kemandirian Belajar terhadap Prestasi Belajar 
Matematika Siswa. JKPM (Jurnal Kajian Pendidikan 
Matematika), 3(2), 157. 
https://doi.org/10.30998/jkpm.v3i2.2770  

Uno, H. B. (2007). Teori Motivasi dan Pengukurannya: 
Analisis di Bidang Pendidikan. Jakarta: Bumi Aksara. 

Verburgh, A. (2019). Studies in higher education 
effectiveness of approaches to stimulate critical 
thinking in social work curricula. Studies in Higher 
Education, 44(5), 1–12 
https://doi.org/10.1080/03075079.2019.1586336 

Winkel, W.S. (2012). Psikologi Pengajaran. Yogyakarta: 
Media Abadi 

https://doi.org/10.24042/jipfalbiruni.v7i1.1848
https://doi.org/https:/doi.org/10.1016/j.lindif.2018.05.007
https://doi.org/https:/doi.org/10.1016/j.lindif.2018.05.007
https://aisel.aisnet.org/acis2012/99
https://doi.org/10.1177/0735633118774350
https://doi.org/10.1007/s11162-018-%209513-3
https://doi.org/10.1007/s11162-018-%209513-3
http://journal.um.ac.id/index.php/jptpp/article/view/13639
http://journal.um.ac.id/index.php/jptpp/article/view/13639
https://doi.org/10.26858/est.v1i2.1517
https://doi.org/10.1080/18117295.2019.1601457
http://journal.unj.ac.id/unj/index.php/prosidingsnf/article/view/4993
http://journal.unj.ac.id/unj/index.php/prosidingsnf/article/view/4993
https://uia.ejournal.id/akademika/article/download/1271/789
https://uia.ejournal.id/akademika/article/download/1271/789
http://jurnal.umpwr.ac.id/index.php/radiasi/article/view/441
http://jurnal.umpwr.ac.id/index.php/radiasi/article/view/441
https://www.researchgate.net/publication/338630850_...Pps_Unm_Makassar_Universitas_Negeri_Makassar
https://www.researchgate.net/publication/338630850_...Pps_Unm_Makassar_Universitas_Negeri_Makassar
https://www.researchgate.net/publication/338630850_...Pps_Unm_Makassar_Universitas_Negeri_Makassar
https://doi.org/10.24042/jpifalbiruni.v6i1.597
https://doi.org/https:/doi.org/10.1016/j.%20sbspro.2010.03.110
https://doi.org/https:/doi.org/10.1016/j.%20sbspro.2010.03.110
https://doi.org/10.30998/jkpm.v3i2.2770
https://doi.org/10.1080/03075079.2019.1586336


Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2023, Volume 9 Issue 1, 322-331 
 

331 

Yuzhi, W. 2003. Using Problem-based Learning in 
Teaching Analytic Chemistry. The China Papers, 
July: 28-33.  Retrieved from 
https://www.semanticscholar.org/paper/Using-
..4e2df1abd46  

  
 

 
 
 
 
 
 
 
 
 

 
 
 

  
 
 

 
 
 
 
 
 

https://www.semanticscholar.org/paper/Using-..4e2df1abd46
https://www.semanticscholar.org/paper/Using-..4e2df1abd46

