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 One of the learning resources chosen to solve problems related to the low 

critical thinking ability and students' independence is modules. This research 

aims to reveal the effectiveness of an integrated physics learning e-module 

with Pancasila character values in work and energy subjects to improve 

students' critical thinking ability and independence. This research used a pre-

experimental design with a pretest-post-test control group design. This design 

involved a total of 70 students from class X MIPA at SMA N 1 Kasihan with 

an average age of 15-16 years old. These research subjects were selected using 

a cluster sampling technique. Data collection techniques in this study were 

used to test techniques, namely the critical thinking ability test and 

questionnaire techniques. The data collection instrument used a test 

instrument for essential thinking ability and student independence 

questionnaires. The data analysis technique used was the n-gain analysis, 

Multivariate Analysis of Variance (MANOVA) test, and effect size analysis 

by calculating the value of Cohen's f. This research indicates that the 

integrated physics learning e-module with Pancasila character values in work 

and energy subjects effectively improves students' critical thinking ability and 

independence. 
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INTRODUCTION  

The implementation of education obtained 

a considerable influence from the 

development of the global era and other 

aspects of life (Ghozali & Wahyuningsih, 

2017; Sunaengsih, 2017). The global period 

presents explicit challenges for the world of 

education. Education should produce quality 

human resources with noble character and 

have comprehensive abilities to live life in 

the 21st-century era (Ahmadi & Ibda, 2018; 

Izzati et al., 2019). In this regard, various 

aspects of Indonesia's national education 

must be changed or rearranged so that 

education is increasingly capable of making 

a real and meaningful contribution to 

Indonesia's gait and progress in the 21st 

century (Buana & Kasanah, 2019; Kurniasih 

et al., 2018; Musawwamah, 2019). 

The restructuring or changes to 

Indonesia's national education can be 

initiated by putting back the characters 

derived from Pancasila, which is the way of 

life of the Indonesian people, as the soul or 

the innermost dimension of national 

education along with the intellectuality 

painted incompetence (Janah et al., 2018). 

Through strong character coupled with high 

competence generated through excellent 

teaching, all new necessities, demands, and 

challenges meet or handle (Anita & 

Novianty, 2020). 

One of the competencies and characters 

that must be owned and developed to equip 
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students in the 21st century is critical 

thinking ability and independence 

(Wrahatnolo & Munoto, 2018). Critical 

thinking ability is the ability of a person to 

employ evidence and data to decide what to 

do and believe (Walsh et al., 2019). This 

ability could encourage students in the 

process of collecting, interpreting, analyzing, 

and assessing to appeal accurate and reliable 

conclusions (Saputra & Kuswanto, 2019). In 

physics learning, this ability can help 

physicists or students to be able to understand 

data, assess whether the data obtained is 

trusted, compare it to samples, also decide 

what to do when thinking about the 

experiment of physics, interpret scientific 

reports in various sources, or make the 

decision of public policy (Walsh et al., 2019). 

While the character of independence is an 

attitude to behave and act that is not 

dependent or tied to other people (Supardi, 

2018). This character prepares students to use 

all their energy, time, and thoughts to realize 

dreams, hopes, and aspirations to produce a 

resilient, hard, courageous person, and so on 

(Tanti et al., 2020). In learning physics, this 

character helps students do experiments 

independently, carry out active searches or 

build their knowledge (Siswanto et al., 2016). 

In connection with this, several research 

results show the students' critical thinking 

ability is yet included in the weak category, 

especially in physics, in work and energy 

subjects (Harjo et al., 2019; Nurazizah et al., 

2017). In addition to these problems, the 

world of education in Indonesia is currently 

facing other issues, namely the tendency of 

moral degradation, character, and ethics, 

including issues related to student 

independence (Derlina & Srijayanti, 2016; 

Malihah, 2015). Various facts in the field 

show that the student's freedom is still weak 

(Labudasari & Rochmah, 2019; Saefullah et 

al., 2017). 

Various problems related to critical 

thinking ability and independence can be 

overcome by choosing the right learning 

source (Asrial et al., 2020). Learning 

resources that will be used in learning must 

facilitate students to improve their critical 

thinking ability and independence (Aulia et 

al., 2019; Nisa et al., 2018). One of the 

learning resources that can be chosen is 

modules (Aprilia & Suryadarma, 2020). The 

module was chosen because it has many 

advantages which can support independent 

learning (Husna et al., 2021; Rufii, 2015). 

The material presented in the module can 

also be designed to train students to increase 

their critical thinking ability (Ummah et al., 

2020). In addition, in line with the pressure 

that demands a balance between character 

education and intellectuality, the presentation 

of material in the module can also be 

integrated with the Pancasila character values 

(Ariyani et al., 2018; Ramadoni et al., 2019).  

Pancasila is the state philosophy and way 

of life for the Indonesian people. As the basis 

of the state and as a way of life, Pancasila 

contains noble values that must be lived and 

guided by all Indonesian citizens (Adi, 

2016). These character values can be 

explored and taught through physics. For 

example, in physics, the work done by 

several forces at the same point is the 

algebraic sum of the work done by each 

force. Through this concept, we can teach 

about responsibility. By analogy, great goals 

cannot be achieved if it is not pursued 

together to fit for us in our lives to carry out 

our respective responsibilities to join in 

trying to achieve our goals together. When 

combined, the efforts of each member will 

result in a more significant effort to achieve 

the goals. 

Along with the very rapid advancement of 

technology, the presentation and use of 

modules in learning today can be done with 

electronic format (e-module) (Astra et al., 

2020). The electronic module or e-module 

has its advantages compared to print modules 

in general (Agung et al., 2020). These 

advantages include modules that can be 

inserted with audio, animation, movies, to 

navigation (Sadaghiani, 2012).  Besides 

that, the electronic module can be used 

anywhere and anytime (Darmaji et al., 2019). 

These various advantages can make the 
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information display more structured 

attractively, have high interactivity, 

practically, and make the module durable and 

not damaged by time (Kurniawan & 

Syafriani, 2020). 

The reality in the field shows that the 

modules available and used in learning today 

are still not capable of practicing students to 

think critically (Syawaludin et al., 2019). The 

modules used are also not fully able to 

develop the character of the students (Susanti 

& Djukri, 2018). In addition, the modules 

used for learning are not fully integrated with 

the Pancasila character's values (Chrisyarani 

& Yasa, 2018; Putri et al., 2017). Some 

research results show that electronic modules 

or e-modules are still underutilized in 

learning (Sofyan et al., 2019). 

Related to this, several studies have been 

conducted. Retnowati (2020) developed a 

rectangular module by a STEM approach to 

increasing critical thinking ability. The 

results show that the module effectively 

increases essential thinking ability 

(Retnowati et al., 2020). Astuti (2019) 

developed a responsibility character module. 

The results show that the module can be 

applied in the independent learning context 

(Astuti & Mufrihah, 2019). Sopacua (2020) 

is also developed a history learning module 

that integrated character values. The result is 

that the module is practical, feasible, and 

effective to apply as student learning 

resources and teaching materials (Sopacua et 

al., 2020). 

In the end, it can be known that critical 

thinking ability and independence are 

necessary for students in life, one of which 

can be developed or improved through 

education. One way to do this is by providing 

learning resources that can facilitate students 

to think critically and train their 

independence. But on the other hand, the 

availability of these resources is still 

relatively minimal and less used in the field. 

Several previous studies have shown several 

possibilities for developing a learning 

resource such as a module that can train 

students to think critically or integrated with 

specific noble values to build student 

character. Accordingly, based on these 

various things, an integrated physics learning 

e-module with Pancasila character values in 

work and energy subjects was developed and 

used as a solution to improve student's 

critical thinking ability and independence. 

This module is designed to contain physics 

subjects, namely work and energy, designed 

to help students improve their thinking 

ability and integrate with the Pancasila 

character values, including matters related to 

the independent character. So, this module 

can also help students improve their 

character. Besides that, this module is also 

designed in an electronic format. Its use is 

focused on revealing the effectiveness of an 

e-module in enhancing students' critical 

thinking ability and independence. 

 

METHODS  

This research used a pre-experimental 

design with a pretest-post-test control group 

design. The design involved two classes as an 

experiment class and a control class. The 

experiment class used an integrated physics 

learning e-module with Pancasila character 

values in work and energy subjects. This e-

module contains sub material, namely, work, 

energy, work, energy relations, and the law 

of conservation of mechanical energy. E-

Module has several components including 1) 

front page, 2) e-module menu,3) introduction 

which contains an introduction, learning 

instructions, competencies, and concept 

maps, 4) three learning activities, each of 

which contains an apperception video, "lets 

an exploration of your knowledge," "let's 

investigate," and "let's evaluate," 5) 

summaries, 6) formative test, 7) answer keys, 

8) reference, and 9) developer profile. 

Through this e-module, students are exposed 

to sample questions, practice questions, and 

test questions adjusted to the indicators of 

critical thinking ability, namely analyzing 

facts/ problems, formulating problems main, 

defending/ selecting/ clarifying/ evaluating 

logical arguments, and making decisions/ 

conclusion. In addition, students are also 
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exposed to the material presentation, sample 

questions, and other test questions that are 

integrated with the Pancasila character 

values. Many character values are 

incorporated into this e-module, and some of 

them are character values related to the 

independent character, such as hard work, 

responsibility, independence, and so on. 

These values are extracted from work and 

energy subjects and integrated into e-

modules through life analogies and 

exemplary examples of the Pancasila 

practice. 

On the other hand, the control class used 

textbooks that students commonly used. 

Each class is given a test before treatment 

(pretest) and given a test again after treatment 

(post-test). The design of this research is 

presented in Table 1 (Noor, 2017). 
 

Table 1. Research Design 

Class Pretest Treatment post-

test 

Experiment O1 X1 O2 

Control O1 X2 O2 
 

Information: 

O1 : Pretest  O2 : post-test 

X1: Using the integrated physics learning e-

module with Pancasila character values. 

X2: Using textbooks that students usually use. 
 

Research subjects in this study were taken 

from two classes of SMA N 1 Kasihan. Class 

X MIPA 3 was the experimental class that 

consisted of 36 students and X MIPA 5 as the 

control class, which consisted of 34 students. 

These students have an average age of 15-16 

years old and have studied physics material 

before but not yet for work and energy. The 

subjects, totaling 70 students, were selected 

using a cluster sampling technique. The 

flowchart of this research can be seen in 

Figure 1. 

 
 

Figure 1. The Research Flowchart 
 

Data collection techniques in this research 

were used to test techniques and 

questionnaire techniques. The research 

instruments were used, namely the critical 

thinking ability test instrument and the 

student independence questionnaire. The 

critical thinking ability test instrument 

contains ten questions in the form of essays 

on work and energy subjects. These 

questions are adjusted to the indicators of 

critical thinking ability. The indicators are 

the same as the indicators of critical thinking 

ability questions in the e-module. At the 

same time, the student independence 

questionnaire contains 37 statement items 

that are arranged based on the indicators of 

independence, including not depending on 

others, self-confidence, responsibility, 

initiative, and perseverance. 

The data that has been collected is then 

analyzed to reveal the effectiveness of the e-

Determination of experiment method with 

pretest-post-test control group design. 
 

This method involved a total of 70 students for 

the experiment and control classes as research 

subjects. 

Implementation of the of Integrated Physics 

Learning E-Module with Pancasila Character 

Values in Work and Energy Subjects 
 

- Students were given a critical thinking ability 

test and an independent questionnaire before 

treatment. 

- Students were given treatment. 

- Students were given a critical thinking ability 

test and an independent questionnaire after 

treatment. 

 

Analysis of Students' Critical Thinking Ability 

and Independence 
 
 

N-gain analysis, Multivariate Analysis of 

Variance (MANOVA) test, and effect size 

analysis. 

 

Development of Integrated Physics Learning 

E-Module with Pancasila Character Values in 

Work and Energy Subjects 
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module in improving students' critical 

thinking ability and independence. This 

effectiveness analysis is based on three 

analyzes, namely the analysis of improving 

students' critical thinking ability and 

independence in each class, analysis of 

differences in students' critical thinking 

ability and independence between the 

experiment class and the control class, and 

the effect analysis of using e-modules on 

improving students' critical thinking ability 

and independence. 

Analysis of the improvement of students' 

critical thinking ability and independence in 

each class was carried out with normalized 

gain (g). The analysis using normalized gain 

is shown in equation (1)(Hake, 1998). 

〈𝑔〉 =
𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒

 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒−𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
    

(1) 

 

The gain index criteria, according to Hake, 

are shown in Table 2 (Hake, 1998). 

 
Table 2. Gain Index Criteria 

Gain Index Criteria 

𝑔 > 0.70 High 

0.30 < 𝑔 < 0.70 Moderate 
𝑔 ≤ 0.30 Low 

 

The analysis of differences in students' 

critical thinking ability and independence 

between the experiment and control classes 

was carried out using the Multivariate 

Analysis of Variance (MANOVA) statistical 

test. This test was carried out with the help of 

SPSS 16.0 software, but before that, a 

prerequisite test was carried out, namely the 

normality test and the homogeneity test. 

Meanwhile, the effect analysis of using e-

modules on improving students' critical 

thinking ability and independence was 

carried out by reading the Test of Between-

Subject Effects output on the MANOVA test. 

The magnitude of the influence/ 

effectiveness of the e-module on improving 

students' critical thinking ability and 

independence is seen using the effect size 

calculated by Cohen's equation as in equation 

(2)(Cohen, 1988). 

𝑓 = √
𝜂2

1−𝜂2    (2) 

Cohen's f category is presented in Table 3 

(Cohen, 1988). 
 

Table 3. Interpretation of Effect Size Value 

Value of Cohen’s f Interpretation 

0. 0 ≤ 𝑓 < 0.10 Weak 

0.10 ≤ 𝑓 < 0.25 Moderate 
0.25 ≤ 𝑓 < 0.4 Strong 

0.4 ≤ 𝑓 Very Strong 

 

RESULTS AND DISCUSSION 

Results 

In this research, the experiment class used 

the integrated physics learning e-module 

with Pancasila Character Values. Some 

examples of this e-module display are 

presented in Figure 2 to Figure 4. 
 

 
 

Figure 2. The E-Module Front Page 
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After obtaining this treatment, the 

student's critical thinking ability and 

independence in the experiment class were 

measured. Not only in the experiment class 

but measurements were also carried out in the 

control class. It is carried out to determine the 

effectiveness of e-modules. 

The effectiveness of e-module in 

improving students 'critical thinking ability 

and independence is seen based on three 

 

Figure 3. Material Presentation on the E-Module 
 

 

Figure 4. Example Question on the E-module 
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analysis results, namely the analysis of 

improving students' critical thinking ability 

and independence in each class, analysis of 

differences in students' critical thinking 

ability and independence between the 

experiment class and the control class, and 

effect analysis of using e-modules on 

improving students' critical thinking ability 

and independence. The results of each are 

described as follows. 
 

a. The Improvement of Students' Critical 

Thinking Ability and Independence in the 

Experiment Class and Control Class 

Ten critical thinking ability test questions 

have been given to students. Each question 

contains four indicators of critical thinking 

ability, as previously mentioned. The score 

for each indicator is one if accurate and 0 if 

false. The correct scores obtained by the 

students as a whole are then added up and 

compared with the maximum score. The 

result is then multiplied by 100 to get the 

pretest and post-test scores. These pretest and 

post-test scores were used to calculate the 

amount of normalized gain (g) or the critical 

thinking ability improvement of each class. 

The pretest and post-test scores used in this 

analysis are the average scores of all 

respondents. The analysis results of the 

critical thinking ability improvement in the 

experiment class and control class are 

presented in Table 4. Besides, independence 

questionnaires have also been given to 

students. 

The questionnaire contained 37 

statements with four alternative answers. 

Each score for each alternative answer is 

worth 4 for strongly agree (SA), 3 for agree 

(A), 2 for disagree (D), and 1 for strongly 

disagree (SD). The score data obtained for 

each questionnaire statement is then 

converted into interval data. This is done 

with the Method of Successive Interval 

(MSI). The converted data is then added up 

for each respondent to obtain the pretest and 

post-test scores. These pretest and post-test 

scores were also used to calculate the amount 

of normalized gain (g) or the students' 

independence improvement in each class. 

The pretest and post-test scores used in this 

analysis are also the average scores of all 

respondents. The analysis results of students' 

independence improvement in the 

experiment class and control class are 

presented in Table 5. 
 

Table 4. The Critical Thinking Ability Improvement  

Experiment Class 

Pretest post-test N Gain Criteria 

11.32 74.72 0.71 High 

Control Class 

Pretest post-test N Gain Criteria 

13.24 52.72 0.45 Moderate 
 

Table 5. The Students’ Independence Improvement  

Experiment Class 

Pretest post-test N Gain Criteria 

70.45 84.73 0.46 Moderate 

Control Class 

Pretest post-test N Gain Criteria 

71.79 80.63 0.30 Low 
 

Table 4 shows the average score of the 

pretest, post-test, and normalized gain of the 

critical thinking ability of each class. The 

table shows that the experiment class 

obtained an n-gain value of 0.71, which is 

included in the "High" criteria. In contrast, 

the control class received an n-gain value of 

0.45, which is included in the "Moderate" 

criteria. Table 5 shows the average scores of 

the pretest, post-test, and normalized gain for 

each class's students' independence. The 

table shows that the experiment class 

obtained an n-gain value of 0.46, which is 

included in the "moderate" criteria. In 

contrast, the control class received an n-gain 

value of 0.30, which is included in the "Low" 

criteria.  

 

b. The Differences in Students' Critical 

Thinking Ability and Independence 

between The Experiment Class and The 

Control Class 

The Multivariate Analysis of Variance 

(MANOVA) test was conducted to determine 

whether there were differences in students' 

critical thinking ability and independence 

between the experiment class and the control 

class. Still, before that, the prerequisite tests 
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were carried out, namely the normality test 

and the homogeneity test. The data normality 

test results of students' critical thinking 

ability and independence in the experiment 

class and control class are presented in Table 

6.  
 

Table 6. The Data Normality Test Results 

Critical Thinking Ability 

Class 
Shapiro-Wilk 

Statistic Df Sig 

Experiment 0.979 36 0.698 

Control 0.971 34 0.481 

Independence 

Class 
Shapiro-Wilk 

Statistic Df Sig 

Experiment 0.947 36 0.083 

Control 0.970 34 0.472 
 

The variance-covariance homogeneity test 

results of students' critical thinking ability 

and independence data in the experimental 

and control classes are presented in Table 7 

and Table 8.  
 

Table 7. The Variance Homogeneity Test Results 

Levene’s Test of Equality of Error Variances 

Variable F df1 df2 Sig. 

Critical Thinking 

Ability 
3.237 1 68 0.076 

Independence 0.388 1 68 0.536 
 

Table 8. The Covariance Homogeneity Test Results 

Box’s M Test of Equality of Covariance Matrices 

Sig. 0.074 
 

Table 6 shows that the Shapiro-Wilk 

statistical test results for the normality test of 

the data on students' critical thinking ability 

and independence in the experiment class 

and control class overall obtained a 

significance of more than 0.05. Based on 

these results, the decision criteria taken is that 

H0 is accepted for all data. Students' critical 

thinking ability and independence data in 

experiment class and control class are 

normally distributed. 

Table 7 shows that Levene's statistical test 

results for the variance homogeneity test of 

students' critical thinking ability and 

independence data in the experimental class 

and the control class as a whole obtained a 

significance of more than 0.05. Based on 

these results, the decision criteria taken is that 

H0 is accepted for all data. The data variance 

of students' critical thinking ability and 

independence between the experiment class 

and the control class is homogeneous. Table 

8 shows the Box's M test results for the 

covariance matrix homogeneity test, which 

also obtained a significance value of more 

than 0.05. Based on these results, the 

decision criteria taken is that H0 is accepted. 

The covariance matrix between the two 

groups is said to be homogeneous. 

After the prerequisite test was carried out 

and it was known that the data were normally 

distributed and homogeneous, the 

MANOVA test was carried out. The 

MANOVA test results on the students' 

critical thinking ability and independence 

data of the experiment and control class are 

presented in Table 9.  
 

Table 9. The MANOVA Test Results 

Effect Value F Sig. 

Hotelling’s 

Trace 
1.739 58.273 0.000 

 

Table 9 shows that the MANOVA test 

results on the students' critical thinking 

ability and independence data of the 

experiment class and control class with the 

Hotelling's Trace test obtained a significance 

of 0.000. This signature value is smaller than 

0.05 so that H0 is rejected. Thus, there are 

differences in students' critical thinking 

ability and independence between the 

experiment class and the control class. 
 

c. The Effect of Using E-Modules on 

Improving Students' Critical Thinking 

Ability and Independence 

The Output of Test of Between-Subject 

Effects on the MANOVA test was used to see 

whether or not using an e-module on the 

improvement of each variable, namely the 

students' critical thinking ability and 

independence. The results of the test of 

between-subject effects are presented in 

Table 10. 
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Table 10. The Test of Between Subject Effects 

Results 

Variable Df F Sig. 

Critical Thinking 

Ability 
1 100.505 0.000 

Independence 1 27.730 0.000 
 

Table 10 shows that the Test of Between-

Subject Effects results on each variable, 

namely the critical thinking ability and 

independence, obtain a significance value of 

0.00. This significance value is less than 

0.05, so that H0 is rejected. This means that 

there is an effect of using the integrated 

physics learning e-module with Pancasila 

character values to improve students' critical 

thinking ability. There is an effect of using 

the integrated physics learning e-module 

with Pancasila character values on 

strengthening students' independence. 

The magnitude of the influence/ 

effectiveness of the integrated physics 

learning e-module with Pancasila character 

values on improving students' critical 

thinking ability and independence can be 

seen by using the effect size. The results of 

the effect size calculation for students' 

critical thinking ability and independence are 

presented in Table 11.  
 

Table 11. The Calculation Results of Effect Size 

Critical Thinking Ability 

Eta Square (𝜼𝟐) Cohen’s f Interpretation 

0.596 1.21 Very strong 

Independence 

Eta Square (𝜼𝟐) Cohen’s f Interpretation 

0.290 0.64 Very strong 
 

Table 11 shows the magnitude of the 

influence/ effectiveness of the integrated 

physics learning e-module with Pancasila 

character values on improving students' 

critical thinking ability and independence, 

with each having an effect size of 1.21 and 

0.64, which are included in the "Very Strong" 

category. Based on the three analysis results, 

it can be seen that the integrated physics 

learning e-module with Pancasila character 

values in work and energy subjects is 

effective in improving students' critical 

thinking ability and independence. 
 

Discussion 

The first result of the study shows an 

improvement in students' critical thinking 

ability and independence in each class, 

namely the experiment class and the control 

class. Table 4 more clearly shows an 

improvement in critical thinking ability 

higher in the experiment class than in the 

control class. Based on the table, it can be 

seen that initially, the experiment class had 

lower pretest scores than the control class but 

had higher post-test scores after being 

treated. So that from these results, the n-gain 

value is higher in the experiment class than 

in the control class. This means an 

improvement in the critical thinking ability is 

higher in the experiment class than in the 

control class. This may be due to the 

presentation of various components in the e-

module, which used by the experiment class 

are adjusted to the critical thinking ability 

indicators. It allows students to think 

critically. The presentation of these various 

components will enable students to 

understand, practice, and get used to 

analyzing facts/ problems, formulating 

problems main, defending/ selecting/ 

clarifying/ evaluating logical arguments, and 

making decisions/ conclusions related to 

work and energy. In addition, Table 5 more 

clearly also shows that there is an 

improvement in student independence that is 

higher in the experiment class than in the 

control class. Like critical thinking ability, 

initially, the experiment class had lower 

pretest scores than the control class but had 

higher post-test scores than the control class. 

These results lead to a higher n-gain value in 

the experiment class. This means an 

independence improvement is greater in the 

experiment class than in the control class. 

This may be due to the presentation of 

various components in the e-module used by 

the experiment class provides examples of 

events related to the Pancasila character 

values, so enabling students to gain new 

insights and to be motivated to show attitudes 

related to those values, including the value of 

the independence character. The simple 
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inquiry activities on this e-module also 

encourage students to be independent. But it 

also needs to be remembered. The magnitude 

of the independence improvement is not too 

large, only included in the medium criteria 

for the experiment class and low standards 

for the control class. This may be because it 

takes time for these characters to develop 

through more intense habituation. Based on 

these results, it can be seen that the 

experiment class that uses the integrated 

physics learning e-module with Pancasila 

character values in work and energy subjects 

has improved critical thinking ability and 

independence higher than the control class 

that is not used e-module. 

The second result of the study shows 

differences in students' critical thinking 

ability and independence between the 

experiment class and the control class. Table 

9 more clearly shows the Hotelling's Trace 

test result in the MANOVA test on students' 

critical thinking ability and independence 

data of experiment and control class who 

obtained a significance of 0.000. Based on 

these results, it can be seen that there are 

differences in students' critical thinking 

ability and independence between the 

experiment class that uses the integrated 

physics learning e-module with Pancasila 

character values in work and energy subjects 

with the control class that does not use the e-

module. 

The third result of the study shows there is 

the effect of using e-modules in improving 

students' critical thinking ability and 

independence. Table 10 more clearly shows 

the output results of the test of Between-

Subject Effects on the MANOVA test on 

students' critical thinking ability and 

independence data in the experiment class 

and the control class. Based on the table, it 

can be seen that the two variables, namely 

critical thinking ability and independence, 

have the same significance of 0.000. Based 

on these results, it can be seen that there is an 

effect of using integrated physics learning e-

module with Pancasila character values in 

work and energy subjects on the 

improvement of the two variables, namely 

students' critical thinking ability and 

independence. The magnitude of the 

influence/ effectiveness of the e-module on 

improving critical thinking ability is shown 

by the calculation of the effect size, where the 

critical thinking ability variable has an eta 

square value of 0.596 and a cohen's f value 

which is an effect size value of 1.21. The 

effect of using an e-module on the 

improvement of the critical thinking ability 

variable is included in the "Very Strong" 

category. The student independence variable 

has an eta square value of 0.290 and a cohen's 

f value, an effect size value of 0.64. The 

effect of using an e-module on improving 

student independence variables is also 

included in the "Very Strong" category. As 

previously mentioned, this may happen 

because the various components of the e-

module that used students provide students 

with the opportunity to practice critical 

thinking ability and develop independence. 

Besides that, it also presents examples of 

character values in life through learning 

physics. Physics learning becomes more 

attractive, improving students' insight or 

awareness of the importance of character 

values, including independence in life. 

These three findings indicate that 

integrated physics learning e-module with 

Pancasila character values in work and 

energy subjects effectively improve students' 

critical thinking ability and independence. 

This is because the module is one of the 

teaching materials designed to train or 

support students in improving specific skills, 

including critical thinking ability and 

students' independence. Modules are 

packaged comprehensively and 

systematically, containing a sequence of 

learning experiences designed and planned to 

aid students to reach specific learning aims 

(Daryanto, 2013; Ramdani et al., 2019). 

Regarding the attempt to improve the critical 

thinking ability of students, a series of 

learning activities presented in the module 

can be designed in such a way that it can train 

the student to think critically (Hidayati et al., 
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2019). Some of them are done by presenting 

a series of learning activities that are more 

student-centered and emphasizing students' 

memorization. Still, students are given 

problems to improve their thinking ability 

(Hamdani et al., 2019). A series of learning 

activities presented in the module can also 

involve mental processes, for example, 

paying attention, grouping, selecting, 

deciding, and drawing conclusions to 

improve critical thinking ability (Husnaeni, 

2016). Another opinion suggests that 

improvement efforts to improve critical 

thinking ability with discovery learning focus 

on allowing students to construct knowledge 

actively. That is to say, knowledge is 

discovered, formed, and expanded by 

students in groups and individually utilize 

cooperative learning  (Lie, 2004). A series 

of learning activities in the module can also 

complement exercises to improve students' 

critical thinking ability. One thing that is no 

less important in teaching thinking ability is 

the need for intensive exercises. Like other 

skills, in thinking ability, students need to 

repeat to practice it even though this ability 

has become part of their thinking. Regular 

exercises that students carry out will impact 

the efficiency and automation of students' 

thinking ability (Yen & Halili, 2015). 

As for efforts to improve student 

independence, modules can support and 

accustom students to be independent, 

especially in learning activities. This is 

because the module has traits including 

stand-alone, self-contained,  self-

instructional, user friendly, and adaptive. 

These characteristics can support learners to 

learn independently without being tied to or 

dependent on other parties, studying the 

material in its entirety, can be used 

independently or linked to additional 

teaching materials, flexible and adaptable to 

technological developments, and not difficult 

to implement/ use (Husna et al., 2020; 

Rohmiyati et al., 2016; Sukiman, 2012). 

According to Williams, independence can be 

developed by giving real responsibility to 

students, providing clear goals to students 

and allowing students to determine when 

they are ready to continue learning, providing 

models and frameworks to support 

investigative activities, not only providing 

answers, providing practical assignments for 

student independence, and so forth (Jones, 

2019; Williams, 2003; Zheng et al. 2018). 

These various things can be presented and 

obtained by students through modules. 

Related to efforts to improve independence, 

which is also one of the important characters 

that students must-have in the 21st century, 

the presentation of material in the module can 

also be integrated with the Pancasila 

character values character of independence. 

This is done as a form of effort in character 

education. According to the Guidelines of 

Kemendiknas, integrated character education 

in the learning process can be implemented 

by introducing values, facilitating 

consciousness of the importance of value, 

and internalizing values inside the daily 

activities of students utilizing a good learning 

process that takes goes on outside and inside 

the classroom in all subjects (Kementerian 

Pendidikan Nasional, 2010). Another method 

that can be done is the inculcation method, 

modeling (exemplary), facilitation, and skill-

building (Kirschenbaum, 1995). Therefore, 

the use of modules can support students in 

improving their critical thinking ability and 

independence. 

These findings are conformable with the 

research conducted by Retnowati, Riyadi, & 

Subanti (2020), Putri & Aznam (2019), 

Restika, Wibowo, & Linuwih (2020), Utami, 

Triwoelandari, & Nawawi (2019), and 

Puspitasari (2019). Retnowati, Riyadi, & 

Subanti (2020), in their research, developed 

a rectangular module that applies a STEM 

approach to improving critical thinking 

ability. Their results research indicates that 

the module is proven effective.  It is 

reflected from the n-gain average value of the 

experiment class of 0.37 with a moderate 

improvement category, whereas the control 

class is 0.03 with a low improvement 

category. Putri & Aznam (2019) conducted a 

study to determine the effect of the integrated 
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science web module on the local potential of 

batik on critical thinking and problem-

solving ability. The results indicated a 

distinction in students' thinking abilities 

among the control class and the experiment 

class, as shown by the Kruskal Wallis test, 

which gave significant output. This module 

has a significant effect on students' thinking 

skills, as demonstrated by Cohen's effect size 

score of 0.8. 

Restika, Wibowo, & Linuwih (2020), in 

their research, implemented a guided 

discovery-based thematic learning module to 

improving independence and learning 

achievement. The results of his research 

indicated that the module was effective in 

improving student independence and 

learning achievement.  Student 

independence and achievement improved 

significantly based on the paired t-test at a 

significance level of 0.05 (sig. (2 tailed) = 

0.000 <a = 0.05). Utami, Triwoelandari, & 

Nawawi (2019) researched the effect of the 

integrated science learning module on 

religious values on developing students' 

independent character. The results show the 

module affects the development of students' 

independence. Puspitasari (2019), in his 

research, developed a module filled with 

character values with an inquiry model for 

temperature and heat physics material for the 

tenth grade. The results showed that this 

physics module could help develop character 

values in students and can motivate students 

to learn independently. 

 

CONCLUSION AND SUGGESTION 

Based on the data analysis results and 

discussion that has been done, it can be 

concluded that the integrated physics 

learning e-module with Pancasila character 

values in work and energy subjects is 

effective in improving students' critical 

thinking ability and independence. This is 

evidenced by the acquisition of three analysis 

results, which show that there is an 

improvement in students 'critical thinking 

ability and independence that is higher in the 

experiment class than in the control class 

after being given treatment, there are 

differences in students' critical thinking 

ability and independence between the 

experiment class and the control class, and 

there is an effect of using e-module on the 

two variables improvement where the 

magnitude of this influence is included in the 

very strong category. Concerning these 

results, teachers and students can take 

advantage of this e-module as a reference 

learning source because it has been proven to 

improve students' critical thinking ability and 

independence. It is also important for 

teachers to design learning resources that can 

practice specific skills and relate them to 

other learning, such as character values so 

that learning becomes more interesting, 

innovative, and meaningful. Given the 

limitations of the material, character values, 

and variables that will be improved through 

this e-module, teachers or researchers in the 

future can develop an integrated physics 

learning e-module with Pancasila character 

values in other physics material by 

integrating different character values, as well 

as to improve other variables. Further 

research can also use three treatment classes 

so that the Post-Hoc test can be carried out 

and with a more extended research duration 

so that the character development can be 

better observed.  
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