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Abstract: The purpose of the research is to develop interactive e-modules, product 
feasibility, and the effectiveness of using Interactive E-modules in class X TAB at 
SMKN 2 Jember. This research is a Research and Development (R&D), using the 
ADDIE model approach, which consists of five levels, namely analysis, design, 
development, implementation, and evaluation. The results of the study indicate 
that the Interactive E-module media is feasible to use at SMKN 2 Jember. The 
results of the validation assessment showed a percentage of media component 
feasibility of 94.67% and material component validation of 95.56%, so it can be 
categorized as "Very Valid". The results of the product feasibility tested on 
students had a feasibility percentage of 99.01%, indicating that the Interactive E-
module was "Very Feasible" The validation results from media experts show a 
score of 92.00%, which means "very valid.". The results of the analysis test on the 
pretest and posttest values showed an average increase of 36.16 with an N-Gain of 
70.357 in the moderate category. The results show that class X TAB students at 
SMKN 2 Jember are more effective when implementing media in the form of 
interactive e-modules based on Google Sites and can improve creative thinking 
skills and agility. 
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Introduction  
 

Physical fitness is the ability to carry out daily 
activities and adapt to physical stress without causing 
excessive fatigue (Alamsyah et al., 2017). Moreover, 
vocational high school students are faced with the 
demands of the world of work. So physically they must 
be very ready to do it. This is in accordance with the 
opinion of Alamsyah et al. (2017), that the higher a 
person's physical ability, the higher the person's 
productivity, so physical improvement is needed for 
vocational high school students. One way to improve 
physical fitness is to train agility (Azmi & Kusnanik, 
2018; Subekti et al., 2021). There is also a significant 
influence between agility variation training on football 
dribbling skills in SSB Sidorukun players in Tebo 

Regency (Prayoga et al., 2022). This makes training 
agility important to consider for a person's fitness. 

However, the opposite happened to students of 
SMKN 2 Jember. Based on the researcher's observations, 
it was found that students of SMKN 2 Jember had low 
physical fitness. This is evidenced by the calculation of 
students' VO2Max tending to be low. This is because 
students' physical fitness decreases due to students' 
lifestyles that do not reflect a healthy life, such as lack 
of movement, smoking habits, and staying up late 
(Januarianto & Warthadi, 2023). In addition, reduced 
physical fitness can interfere with students' learning 
activities at school. Students during learning seem less 
enthusiastic, where they follow the learning process 
until the end of the learning time (Januarianto & 
Warthadi, 2023). Therefore, it is necessary to prepare 
learning tools that are oriented towards the physical 
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fitness of vocational school students, namely the 
development of e-modules based on Google sites as an 
alternative to preparing learning tools in vocational 
schools. More than that, 21st century skills require 
someone to have 4C skills (Critical Thinking, Creativity, 
Communication, and Collaboration) (Legowo et al., 
2019; Pratiwi et al., 2020; Dewi et al., 2020). Not only 
sophisticated infrastructure, but also qualified human 
resource skills. To train a person's physical fitness, one 
of which is agility, and to train 4C skills, student-
centered learning can be done. 

Learning media is a form used to communicate 
information between teachers and students. E-modules 
can be interpreted as learning materials that are 
structured and systematically arranged to achieve 
certain competencies (Yanuarti et al., 2022). By using e-
modules, it is hoped that students will have the 
enthusiasm to learn and achieve competencies in the 
field of physical fitness. The use of e-modules can be 
optimized in providing support for independent 
learning, based on competencies, structured, and even 
non-linear (Yanuarti et al., 2022). With independent 
learning through e-modules, access to Google sites will 
be carried out. This aims to provide unlimited access to 
students. On Google sites, a teacher can provide 
learning materials, assignment forms, include 
syllabuses, and so on (Adzkiya & Suryaman, 2021; 
Rahayu et al., 2022; Ratnawati & Wahyuni, 2023; 
Febrina et al., 2023; Ghozali et al., 2024). The use of 
Google sites provides several advantages in student 
access. Because according to Adzkiya & Suryaman 
(2021), Google sites can be accessed very easily, 
students only need a gadget/laptop connected to the 
internet network. It is hoped that teaching materials 
integrated with Google sites can provide students with 
enthusiasm for learning. 

One of the subjects or work competencies that 
must be mastered by vocational high school students is 
the technique of kicking a soccer ball. This material 
includes several competency units, one of which is 
analyzing the motor skills of one of the big ball games 
and preparing an improvement plan. This material is 
found in the game of soccer. The basic competencies are 
analyzing the motor skills of the soccer game (Syahriad, 
2020). This study also seeks to focus on developing 
PJOK teaching materials on physical fitness material.  

Then, this study will test the E-module product 
with critical thinking skills and agility. By showing 
logical and scientific opinions, this is closely related to 
students' critical thinking skills in the process of 
discussing in groups (Susanto et al., 2020; Sevtia et al., 
2022; Hasbi et al., 2023; Alfizah & Lutfi, 2023; Deswita 
et al., 2024). The need to use critical thinking variables 
to show the importance of this component. So, the use 

of development products is expected to bring up 
critical thinking.  

Second, namely agility, is the ability to change 
position and direction quickly, precisely and without 
losing balance (Rahayu & Khasanah, 2017; Supriadi, 
2019; Govendaa et al., 2020). Because through dexterity, 
students are expected to improve physical fitness to 
support the world of work. Therefore, it is necessary to 
test the effectiveness of dexterity in the development of 
this e-module. 

In this research and development, the problem 
formulations can be described as: How is the process of 
developing e-modules based on Google sites on 
physical fitness material at SMKN 2 Jember?; and How 
effective is the e-module based on Google sites on 
physical fitness material at SMKN 2 Jember in 
improving critical thinking skills and agility for 
students? 

This research was conducted to address various 
educational issues in the 21st century or in the era of 
globalization which is full of challenges like today, 
specifically for SMK students, whose graduates are 
expected to be able to absorb the needs of the industrial 
and business world. Therefore, it is necessary to 
conduct development research with the title 
"Development of e-modules Based on Google sites to 
Improve Critical Thinking Skills and Agility at SMKN 2 
Jember". 
 

Method  
 

This research is a type of research and 
development research. This research has a definition, 
namely a research method to develop and test the 
product of the work that will later be developed in the 
world of education. There are several research models 
that can be used as a reference as a basis for 
development research. One of them is the ADDIE 
development model. According to Branch (2009), the 
ADDIE development model is an acronym for Analyze, 
Design, Develop, Implement, and Evaluate. This model 
is a concept of product development, which is suitable 
for research and development of teaching materials. In 
the research and development procedure, several 
stages are carried out. Research and development uses 
the ADDIE model.  

First, Analyze, namely analyzing the gaps that 
occur in the research. The steps taken in this analysis 
are: validating the gaps in the research, determining the 
instructional objectives of the research, confirming with 
students to see the gaps directly, identifying the 
resources needed, determining the estimated costs 
needed to develop the product, and preparing a project 
management plan for teaching materials (Branch, 2009). 
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At this stage, it is planned to create an interactive e-
module. 

Second, Design, which is verifying performance 
and testing according to the development method. In 
its implementation, according to Branch (2009) the 
design stage consists of several parts, namely: carrying 
out inventory tasks, compiling development objectives, 
formulating testing strategies, and calculating return on 
investment. At this stage, designing interactive e-
modules based on Google sites, includes compiling 
product development instruments.  

The third stage is Develop, which is producing and 
validating resource needs. The following are several 
stages of development, namely: producing content, 
selecting or developing supporting media, developing 
student guides, developing teacher guides, conducting 
formative revisions, and conducting product trials 
(Branch, 2009). Development of product drafts is 
carried out by implementing interactive E-modules and 
instruments that have been validated by experts.  

The fourth stage is Implement, preparing the 
learning environment and involving students in testing 
the product. The stages of implementation include: 
preparing teachers and students for product 
development. At this stage, the use of interactive e-
modules based on Google sites has been developed on 
a wider scale. 

The fifth stage is the Evaluate, assesses the quality 
of the process and product, which is before and after 
implementation (Branch, 2009). Results of 
implementation When product improvements are 
needed, the product is improved according to expert 
advice.  

The subject of this study is Heavy Equipment 
Engineering Expertise Competence (TAB). The research 
population taken was class X TAB 1 and X TAB 2 at 
SMKN 2 Jember in the 2024/2025 academic year. The 
sample in this study were 10 class X TAB students. The 
trial subjects were selected based on the suitability 
between the problem and the solution offered in this 
development research.  

After all the required data has been collected, data 
analysis is carried out, where the results of the data 
analysis will be used as a basic reference for 
revising/improving the learning tools developed to 
match the previously determined criteria. Data analysis 
is carried out after the entire research data collection 
process has been completed. Data analysis is carried 
out by organizing data, describing data, categorizing 
data, so that conclusions can be drawn from the data 
obtained (Sugiyono, 2019). 

In this study, two types of data were used, namely 
qualitative and quantitative. First, qualitative data 
analysis is a data processing technique that combines 

and analyzes information from the data obtained, such 
as criticism, suggestions from questionnaires. 
Qualitative data will be converted into systematic and 
structured data. Second, quantitative data analysis is a 
method of processing data based on information about 
research subjects that are systematically arranged in the 
form of percentages and numbers.  

Learning device validity data was obtained using a 
validation sheet containing aspects and assessment 
indicators, which were then filled in by expert 
validators to assess the quality of the learning device 
being developed (Arikunto, 2017). The validity tested 
in this study was material validity and media validity. 
The validity test functions to determine whether an 
instrument can be used to measure an aspect to be 
measured correctly (Arikunto, 2017).  

The validity test carried out by the validator was 
also analyzed to obtain data that the learning device 
being developed was valid or not (Sugiyono, 2019). The 
validity test carried out in this study was carried out to 
determine the quality of the media and material of the 
learning device by two validators. The validator 
provides an assessment on the validation sheet that has 
been provided for each aspect as a whole. The results of 
the assessment that have been given are called 
validation result data. 

An instrument is said to be valid if it can be used to 
measure what should be measured (Sugiyono, 2019). 
Meanwhile, the reliability test of the instrument is a test 
to ensure that the instrument has consistency, so that it 
can be used properly. For test questions, validity and 
reliability tests were carried out using SPSS. Learning 
devices are said to be valid if they have a significance 
value (Sig. 2-tailed) less than 0.05 and learning devices 
are said to be reliable if they have an alpha value 
(Alpha Croncbrach) greater than 0.6. First, analyze the 
results of the interactive e-module validation. In this 
analysis, there are several validity steps of the 
interactive e-module that has been developed. The 
analysis calculation uses a Likert scale, with a range of 
1-5. Continued by calculating the percentage of the total 
answer value with the following formula. 

         
                  

             
      (1) 

The results obtained from the media and material 
validation tests were then interpreted according to 
Table 1. 
 
Table 1. Interactive e-module validity test criteria 

Value Interpretation 

81–100 Very Valid 
61–80 Valid 
41–60 Quite Valid 
21–40 Less Valid 
0–20 Invalid 
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Learning instruments or devices can be used in 
research if the instruments meet the criteria of valid or 
very valid (Arikunto, 2017). Although the instruments 
meet the criteria of valid, if revisions are still needed 
according to the validator's suggestions, revisions will 
be made to the instruments. The results of the 
validator's revision, the e-module product developed to 
determine the feasibility of the product. The revised 
interactive e-module will be applied to teachers and 
students.  

The analysis of the results of the feasibility of the 
interactive e-module product is data that shows the 
feasibility of the interactive e-module that has been 
developed in the learning process. The steps in 
analyzing data related to the feasibility of the 
interactive E-module are by adding up the scores from 
all meetings and calculating the percentage of the score. 
The value of the product's feasibility also uses a Likert 
scale. The calculation of the percentage of product 
feasibility is as below. 

            
                  

             
      (2) 

The results obtained from the feasibility test are 
then interpreted in Table 2. 
 
Table 2. Interactive e-module feasibility test criteria 

Value Interpretation 

81–100 Very feasibility 
61–80 Eligible 
41–60 Quite eligible 
21–40 Less eligible 
0–20 Ineligible 

 
Next, analyze the level of effectiveness of the 

product development. This analysis uses the N-Gain 
test approach. This analysis aims to measure the 
process of increasing (gain) learning achievement or 
understanding after learning interventions are carried 
out, either by implementing certain models, methods or 
media (Hake, 1998). The development of interactive E-
module products is tested for their effectiveness on 
critical thinking skills and agility. The formula for the 
N-Gain test is as follows. 

    
                            

                      
 (3) 

Information: 
    = n-gain 

The results of the N-Gain calculations are then 
categorized according to the criteria in Table 3 (Hake, 
1998). 
 
 
 
 

Table 3. Categories of N-Gain values 
Value Interpretation 

g ≥ 0,7 High 

0.3 ≤ g < 0.7 Medium 

g < 0.3 Low 

 
The results of the N-Gain analysis are divided into 

three categories. The product is declared effective if the 
results of the n-gain formula calculation state high. The 
data obtained from the provision of 
questionnaires/surveys are analyzed by determining 
the number of students who give answers with positive 
and negative responses for each category asked in the 
questionnaire. A positive response means that students 
support, feel happy, and are interested in the 
components and learning activities through the 
application of the model. A negative response means 
the opposite. To determine the achievement of learning 
objectives, it is reviewed from student responses, if the 
number of students who give positive responses is 
greater than or equal to 80% of the number of subjects 
studied. Then conduct data analysis, namely the 
normality test to determine the distribution of data, the 
t-test to compare the results of the pretest and posttest, 
and the N-Gain test which aims to measure the 
effectiveness of the Interactive E-module in improving 
critical thinking skills and agility. 
 

Result and Discussion 
 
Development of E-Modul Interactive Based Google Sites 

In developing this interactive e-module, the 
researcher used the ADDIE development model 
applied to class X TAB SMKN 2 Jember. This 
development model consists of five stages, namely 
Analyze, Design, Development, Implementation, and 
Evaluation.  

First, the analyze stage, the researcher conducted 
observations of learning activities in class X TAB 
SMKN 2 Jember, interviews with colleagues, and 
analyzes the suitability of the vocational school 
curriculum with work demands. The results of the 
analysis showed that there was a mismatch between 
the student learning process in the classroom because 
the learning material was still conventional, not 
following the needs of students and the demands of the 
industry. Physical conditions that were not fit caused 

laziness in participating in learning.  
The solution to this problem is to conduct student-

centered learning that requires full attendance. 
Interesting and easily accessible learning media is one 
alternative that can be used to solve the problem. 
Concretely, effective and efficient teaching materials 
are needed. Teaching materials in the form of 
interactive e-modules are the solution to answer this 
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problem (Pradnyana et al., 2021; Suryana et al., 2023; 
Ilfa et al., 2024; Keedle et al., 2024). This is in line with 
the results of Rahmani & Hikmawan (2025) which 
states that PjBL-based e-modules are effective as 
learning media that support the development of 21st 
century skills, especially critical thinking skills. 

The media used for this e-module is Google sites. 
Students who use Google Sites-based learning media 
are better than students who use conventional learning 
methods (Supriatna et al., 2024). Wherever and 
whenever, teaching materials can be accessed and used 
as references when doing physical fitness exercises.  

Second, the design stage is to design teaching 
materials, namely interactive e-modules. First, 
synchronize the material with the relevant SKKNI on 
the Physical Fitness material. Relevant material is 
obtained, namely measuring agility. As for the stage of 
compiling a development strategy based on Google 
sites. Integration will produce interactive e-modules 
that are relevant to vocational high school students. 

Third, the Develop stage. At this stage, interactive 
e-module content is created. It begins with creating a 
concept map of the material. The next step is to create 
comprehensive interactive e-module content. 
Supporting media such as learning videos are also 
included in the interactive e-module. Then, it is 
continued by creating a guide for students and teachers. 
It ends with testing the product to be validated by 
material and media experts.  

Fourth, the Implement stage. The stage of 
preparing the learning environment for limited product 
trials. Product trials are limited to 30 students in the 
field. 
 

 
 

Figure 1. Product trial 

 
Finally, the Evaluate stage. This stage assesses the 

validation results of the product that has been 
developed. The assessment results from experts and 
materials are summarized to obtain results. The next 

step is to write the results of research on products that 
have been validated by experts. The results of the 
feasibility of interactive e-module products by two 
experts for each media and material. The following are 
the results of the validation of the development product 
by media experts, which can be seen in Table 4. 
 
Table 4. Media expert validation results 

Aspect Score  

Cover Design 21 
Content Design 48 
Score Acquisition 69 
Percentage (%) 92 

 
The validation results from media experts show a 

score of 92%, which means "very valid." The interactive 
e-book media, based on the suggestions and input from 
media experts, includes several recommendations 
related to product development, as shown in Table 5. 
 
Table 5. Media expert suggestion results 

Description Feedback 

The cover design provides an idea of the contents of the 
book, but it is not very attractive. 
Add image components that can make students more 
enthusiastic about reading. 

 
As for the media expert's input, the researcher 

made product revisions. The first is related to the cover 
design, which does not provide enough figures related 
to the material, presented in Figure 2. 
 

 
 

Figure 2. Cover design revision 

 
Second, is the result of validation by material 

experts, the results of product validation by material 
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experts obtained a score of 95.56% with the 
interpretation of “Very Feasible”. The conclusion that 
the interactive e-book product is very valid from the 
material expert is presented in Table 6. 
 
Table 6. Material expert suggestion results 

Aspect Score  

Suitability of learning media with Competency 
Outcomes 

19 

Suitability of student activity steps with material on 
learning media 

14 

Suitability Summary of material with learning media 10 
Score Acquisition 43 
Percentage (%) 95.56 

 
Based on the suggestions and input from the 

material experts, there are several inputs related to 
product development, as in Table 7. 
Table 7. Results of material expert suggestions 

Description Feedback 

The e-module has presented material that is relevant to the 
learning needs in SMK and is in sync with SKKNI. So, it is 
very helpful in bridging the needs of schools and industry. 
Space is provided for interaction and data on student data 
development that can be accessed directly 

 
As for the input of the material expert, the 

researcher revised the product. First, related to the case 
study in the e-module, which did not provide a picture 
of the progress of fitness data. The material was added 
with how simple fitness exercises are presented in the 
revision in Figure 3. 
 

 
 

Figure 3. Product revision with progress fitness data 

 
The results of the developed product were tested 

to determine its feasibility. The total feasibility score 
percentage from the teachers indicates that it is very 

suitable to be tested on students. Based on the 
questionnaire results outlined in Table 8. 
 
Table 8. Student testing 

Respondents Score (%) Interpretation  

Students 99.01 Very Feasibility 

 
The responses from students described a feasibility 

level of 99.01%. So, based on these responses, it can be 
concluded that the media in the form of interactive e-
modules has a very feasible value to be applied in the 
Physical Education, Sports and Health Subject in SMK. 
This is in line with previous research which stated that 
students in the experimental class using the 
mathematics e-module had better mathematical 
thinking skills than the control class (Wijaya et al., 2022). 
Other results also support that the use of e-modules has 
more strategies for completing tasks (Li et al., 2020). 
Level of Effectiveness of Interactive E-Book on Creative 
Thinking and Collaboration Skill 

The final part of the ADDIE development model is 
Evaluation. This stage aims to measure the 
effectiveness of the interactive e-module that has been 
developed. Based on the results of the development, 
the interactive e-module shows results without revision. 
This is in accordance with the expectation that the final 
product can increase effectiveness in Physical Fitness 
material. Product effectiveness is measured in two 
ways. First, pre-test and post-test measurements are 
carried out in class X TAB SMKN 2 Jember. The initial 
stage is to test initial abilities with a pre-test on 30 
students with 10 multiple-choice questions. After 
testing the media in the form of an interactive e-module, 
a post-test is carried out on students. So that the pre-
test and post-test results will be obtained according to 
Table 9. 
 

Table 9. Pre-test and post-test result 
Description  Pre-test Post-test 

Average 45.00 87.69 
High Score 67 84 
Lowest Rate 37 72 
Number of Completed Student 2 28 
Learning Completeness 5.56 % 98% 

 

The assessment results in the pre-test and post-test 
tests showed a significant comparison, as in Table 9. 
The value obtained from the pre-test was 45.00. While 
the post-test value increased to 87.69. Therefore, when 
compared there is a difference of 36.16. At the pre-test 
stage, no students were able to achieve learning 
completeness, with a percentage of 5.56%. However, at 
the post-test stage, they managed to get a learning 
completeness percentage of 98%. The data can be 
concluded that the development product is effective in 
improving learning understanding, as evidenced by the 
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significant difference between before using the 
interactive e-module and after applying it to the 
Physical Fitness material. The results are strengthened 
that the e-book method has been proven to help 
students motivate students to get post-test scores 
through external motivation (Shatat et al., 2017; Rahim 
et al., 2020). It is also supported that students 
experience an increase in nursing practice performance 
after completing the program (Kim et al., 2025). 

In ensuring that the data being tested is normal, a 
normality test is carried out using Shapiro Wilk. The 
results of the pretest and posttest normality tests are 
shown in Table 10. 

Based on Table 10, the results of the pretest 
normality test conducted using the SPSS application 
show sig = 0.068. While the results of the normality test 
for the posttest value show sig = 0.132. If the 
significance value is > 0.050, the normality test criteria 
are considered normal. Furthermore, a paired T test 
was conducted to determine the difference in the 
average pretest and post test scores. The purpose of this 
T test is to determine the level of significance of the 
difference in the average student scores on the pretest 
and posttest. 
 

Table 10. Normality test 

Parameters  
Shapiro Wilk 

N Sig. 

MoCA-Ina pre test 30 0.068 
MoCA-Ina post test 30 0.132 

 

Table 11. Paired T test 

Result 
Paired T Test 

N Sig. (2-tailed) 

MoCA-Ina pre-test post-test 30 < 0.001 
 

Based on Table 11 for the paired T test shows a 
significant value of 0.000 (less than 0.005), which shows 
a significant difference between the results of the pre-
test and post-test. These results indicate that the use of 
interactive e-modules can improve creative thinking 
skills and agility. After the data testing has been 
normally distributed, the N-Gain test can be carried out. 
The purpose of the N-Gain test is to determine whether 
the values obtained from the pretest and posttest can 
experience an average (Hake, 1998). The data shows an 
increase in the average, if the N-Gain value criteria are 
> 0.3 for medium criteria and > 0.7 for high criteria. 
 

Table 12. N-Gain test 
Result N Interpretation 

Score of N-Gain 30 70.357 
 

The N-Gain test results obtained a value of 70.357 
for the fairly effective category. Thus, it can be 
concluded that the development of interactive e-

modules based on Google sites can improve critical 
thinking skills and agility. The results of this study are 
also supported by several relevant studies. First, it can 
be concluded that the development of interactive e-
modules can improve creative thinking. In line with 
Kuo et al. (2024), Kwan & Hung (2025), and Sun et al. 
(2025), that the role of appropriate digital technology 
can encourage creative thinking, enrich self-potential, 
and advance students' creative thinking. In addition, 
the selection of materials by collaborating mathematics 
can improve communication skills, problem solving, 
creative thinking, and self-confidence (Wijaya et al., 
2022). 

Second, it was found that the use of interactive e-
modules can improve agility. It is proven that students 
are increasingly enthusiastic in physical fitness training 
(agility), because their fitness development data can be 
directly listed and the material presented is very 
helpful for independent training at home. This was 
conveyed by one of the students when the product trial 
was carried out. 

 

Conclusion  
 

The results of this study indicate that the learning 
outcomes of class X TAB students in the subject of 
Physical Education, Sports and Health on physical 
fitness material at SMKN 2 Jember can be improved 
through the use of Interactive E-module media Based 
on Google sites. The results of the validation 
assessment showed a percentage of media component 

feasibility of 92% and validation of the material 
component of 95.56%, so it can be categorized as "Very 
Valid". The results of the feasibility of the product 
tested on students, had a feasibility percentage of 
99.01%, indicating that the Interactive E-module was 
"Very Eligible". The results of the pretest and posttest 
value analysis showed an average increase of 36.16 
with an N-Gain of 70.357 in the moderate category. 
This shows that class X TAB students at SMKN 2 
Jember are better when implementing media in the 
form of interactive e-modules based on Google sites 
and can improve critical thinking skills and agility. 
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