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Abstract: Information and communication technology (ICT) in the 21st 
century is experiencing rapid development in the field of education. 
Education in the 21st century requires students to master 21st century skills 
and themes. One of the themes that students must master is environmental 
literacy. Based on the initial study conducted, students' environmental 
literacy is still low. One of the solutions provided to support the 
improvement of environmental literacy is the development of global 
warming e-module integrated with problem based learning model and 
ethnoscience to promote students' environmental literacy. The purpose of 
the study was to investigate the validity and practicality of the e-module. 
Product development refers to the Hannafin and Peck research and 
development model. The technique used in data analysis is descriptive 
statistics. Based on data analysis, two research results were obtained. First, 
the validity test results were 91.8 with a very good category. Second, the 
results of practicality according to teachers and students are 95.7 and 85.2 in 
the excellent category. The results concluded that the global warming e-
module integrated with PBL model and ethnoscience to promote students' 
environmental literacy is valid and practical and can be used in supporting 
the physics learning process.  
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Introduction  
 

The development of information and 
communication technology (ICT) in the 21st century has 
experienced very rapid development. The development 
of ICT in the 21st century has a huge impact in various 
fields, especially in the field of education (Widya et al., 
2022) The rapid development of ICT has made changes 
in the world of education (Simanjuntak et al., 2018; 
Wang, 2022). Education in the 21st century requires 
students to have literacy skills, skills and attitudes, as 
well as mastery of technology (Asrizal et al., 2022; 
Asrizal & Utami, 2021; Mu’minah, 2021). Responding to 

the challenges of ICT development, students are 
required to have various 21st century skills. 

The 21st century skills are essential to prepare 
learners for global challenges. The 21st century skills that 
must be mastered are critical thinking, creative, 
communication, and collaboration skills (Astuti et al., 
2019; Kim et al., 2019; Santos, 2017). These skills play a 
central role in preparing individuals to face a dynamic 
future. 4C skills are very important in the 21st century, 
because the competition for human resources is 
increasingly fierce in mastering competencies. These 
competencies have not had a wide impact on students if 
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they are not accompanied by mastery of 21st century 
themes (Isnaeni et al., 2023). 

The importance of the 21st century theme lies in its 
ability to prepare individuals for global challenges. 
According to the Partnership for 21st Century Skills, in 
addition to the 4C skills, the 21st century theme must also 
be mastered. The themes of the 21st century that must be 
mastered are global awareness, financial literacy, 
economics, business and entrepreneurship, awareness 
as citizens, health literacy, and environmental literacy 
(Baroya, 2018; Menggo, 2022). Mastery of the 21st century 
theme is very important for the success of students 
(Chairunnisak, 2020). Mastery of these themes aims to 
equip students with comprehensive insights so that they 
can understand and contribute to the solution of global 
problems. Therefore, the importance of mastering the 
theme of the 21st century in 21st century learning. 

One of the important themes of the 21st century that 
must be mastered by students is environmental literacy. 
It is important for students in 21st century learning to 
master environmental literacy (Indriyani & Wahyuni, 
2021; Sari et al., 2021). Environmental literacy aims to 
prepare students who have a deep understanding of 
environmental problems and can overcome 
environmental problems well (Ainin & Asafri, 2023; 
Kusumaningrum, 2020). This environmental literacy-
oriented education will help create a generation that is 
more sensitive, proactive, and ready to face global 
environmental problems. Environmental literacy skills 
in students can also help in achieving the 4C skills (Sari 
et al., 2021). Therefore, the education curriculum must 
be able to adapt and ensure that the theme can be 
integrated effectively in the learning process in order to 
create competent human resources in facing global 
challenges. 

The Independent curriculum is here to answer the 
challenges of fierce competition for human resources 
globally in the 21st century. The Independent curriculum 
provides relevant, innovative, and comprehensive 
learning. The Independent curriculum also focuses on 
developing students' competencies and skills in 
accordance with the needs of the 21st century (Nasution, 
2021; Thana & Hanipah, 2023). According to the 
Ministry of Education and Culture, the characteristics of 
the Independent curriculum in the learning process are 
that it can develop soft skills and character of students, 
focus on essential material and delve into basic 
competencies in literacy and numeracy, differentiated 
learning according to students' abilities, and student-
centered learning (Fajri & Andarwulan, 2023; Wiguna & 
Tristaningrat, 2021).  

The Independent curriculum gives rise to new 
innovations in learning by utilizing the development of 
information and communication technology (ICT). The 
use of ICT in learning can be carried out by educators 

through infrastructure, tools, learning facilities, and 
teaching materials. An educator must understand and 
technology to deliver subject matter to students (Faux-
Nightingale et al., 2022) of the uses of ICT in learning can 
be applied to teaching materials in the form of electronic 
modules or better known as e-module (Effendi & 
Wahidy, 2019). E-module as teaching materials play an 
important role in ensuring effective learning because 
they can help students who have difficulty 
understanding the lesson (Suastrawan et al., 2021; 
Wijaya & Vidianti, 2019). 

E-module is the development of digital-based 
module arranged sequentially or systematically that can 
be used or accessed online so that students can use them 
independently anywhere and anytime (Sari et al., 2021). 
The advantage of the e-module is that the e-module is 
equipped with images, sounds, animations, videos, and 
questions that can be accessed using electronic devices. 
E-modules are also very practical, durable, and not 
susceptible to damage (Ardianto et al., 2024; Fujiarti et 
al., 2024). E-modules also support students' 
independence in learning and make learning more 
interesting and interactive (Cynthia et al., 2023; Noer et 
al., 2021; Suastrawan et al., 2021).  

E-modules can be combined with learning models, 
methods, and approaches. The development of 
electronic module can be combined with learning 
models that can support more optimal student learning 
activities (Safitri et al., 2023; Yani et al., 2020). One of 
them is the problem based learning (PBL) model. PBL is 
a learning process that exposes students to real-life 
problems that they must solve and solve validly through 
group discussions (Buhungo et al., 2023; Putri et al., 
2023). The use of the PBL model can make students learn 
independently. PBL leads to an independent learning 
process to solve a problem (Hidajat, 2023). Because in 
this PBL, students will be involved in the form of 
participation that they do, namely discussing, 
presenting, asking questions, and answering in the 
learning process (Haque & Nurbatra, 2023; Safitri et al., 
2023) 

E-module can also be combined with ethnoscience. 
Ethnoscience is a learning approach that links actual 
public knowledge with scientific knowledge. 
Ethnoscience is knowledge that is typical of a certain 
cultural group (Chibuye & Sen, 2024). Ethnoscience 
learning can be connected with the local culture and 
wisdom of the local environment. Learning with 
ethnoscience can also increase and have a positive 
influence on 21st century communality (Sari et al., 2023). 
Culturally or tradition-based learning is able to build the 
ability to collaborate, think critically, sense of 
nationality, socio-cultural awareness, leadership, 
concern for the environment, and curiosity (Hikmawati 
et al., 2020; Hikmawati et al., 2021).  
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The reality on the ground has not yet depicted ideal 
conditions. The results of an initial study conducted at 
State Senior High School Number 2 in Padang Panjang 
show that students' environmental literacy is still low. 
The average result of students' environmental literacy 
was 55.3 in the sufficient category. The value of students' 
environmental literacy from each indicator, namely in 
the cognitive indicator, was at 45.0 with the category of 
less. The results of the affective and behavioral 
indicators were at 60.4 with the sufficient category. 
These results show that students' environmental literacy 
is still low. Students' environmental literacy is still low 
for cognitive indicator components, enough to be good 
for attitude and behavior indicators (Siddiq et al., 2020; 
Susanti & Nupus, 2022; Yulianti & Kusumaningrum, 
2021). 

Another finding found in the field is that there are 
still students who are caught throwing garbage in the 
sewers, in flower gardens, and in flower pots. In 
addition, students also use two-wheeled vehicles to 
school on average. Of course, this will increase the 
amount of 𝐶𝑂2 produced. The use of various types of 
fossil fuels or BBM makes a major contribution to 
increasing the concentration of greenhouse gases, 
especially 𝐶𝑂2. It is one of the greenhouse gases that 
causes global warming (Pratama, 2019). This problem is 
related to environmental literacy in affective indicators 
and students' behavior towards the environment. 
According to data from the Central Bureau of Statistics 
(2018), Indonesia's environmental indifference index in 
2018 was 0.51, indicating that indifference is quite high 
or awareness still shows a low number (Siddiq et al., 
2020). This shows the problem that should be solved so 
that students' environmental literacy can increase. 

Based on the ideal conditions and real conditions 
found in the field, there is a problem of low 
environmental literacy among students. An innovative 
solution to overcome this problem is to develop an 
integrated e-module of the PBL model with ethnoscience 
known as ethno-PBL to promote students' 
environmental literacy. The integration of PBL models in 
learning can help students to solve physics problems 
that are close to real life (Hayati & Asrizal, 2023). The 
PBL model also has an effect in improving 
environmental care attitudes and environmental literacy 
(Amin et al., 2020; Anggraini et al., 2022; Aufa et al., 
2021). The use of ethnoscience-based module can 
develop students' attitudes towards environmental 
conversion (Utari et al., 2021). Ethnoscience-based 
learning can build environmental awareness in students 
(Rahman et al., 2023). 

The novelty of the research compared to previous 
research. The novelty of the research is that the product 
developed is an electronic module (e-module) integrated 
with the PBL model, ethnoscience approach, and 

environmental literacy skills. Previous research has not 
developed by integrating the three. Previous research 
developed e-modules integrated with one or two of the 
three. Some have developed integrated PBL models, 
integrated ethnoscience, and environmental literacy 
only. No one has integrated the whole. This research will 
combine them into an integrated e-module. This 
research makes a new contribution in promote students' 
environmental literacy by combining technology, PBL 
models, and ethnoscience approaches, which have not 
been discussed in previous studies. So it can be 
concluded that the novelty of this research is the 
combined use of technology (e-module), learning model 
(PBL), and integration of local knowledge (ethnoscience) 
which are all focused on developing students' 
environmental literacy. 

Researchers are interested in developing an 
integrated e-module of the PBL model with ethnoscience 
to promote students' environmental literacy at this time. 
This interest arises because research is carried out by 
integrating the PBL model with ethnoscience in modules 
that are digitally packaged through Canva and Heyzine 
software. The research aims to investigate the validity 
and practicality of the global warming e-module 
integrated with problem based learning model and 
ethnoscience to promote students' environmental 
literacy. 

 

Method  
 

The type of research is research and development 
or often called Research and Development (R&D). R&D 
has the aim of validating and developing new products, 
where validation means pre-existing products and 
development means updating existing products or 
creating new products (Sugiyono, 2019). The research 
and development model used is the Hannafin & Peck 
model which consists of three phases, namely the needs 
analysis, design, development and implementation 
phases. The first phase of this research is needs analysis. 
Activities carried out are related to the analysis of 
problems in the use of ICT in physics learning, problems 
in the use of teaching materials in physics learning, 
problems in the implementation of PBL and ethnosaisn 
models in learning, analysis of student characteristics, 
and analysis of student environmental literacy.  

The second phase of this research is the design 
phase. The design that will be made e-module integrates 
the PBL model with ethnoscience. The material selected 
in this e-module is class X phase E material, namely 
global warming. Researchers designed the e-module 
using Canva and Heyzine flipbook. The structure of the 
e-module in this study is based on the practical guide for 
the preparation of learning e-module (Kemendikbud, 
2017). The structure of the e-module developed is cover, 
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preface, table of contents, glossary, introduction, 
learning activities, evaluation, answers and scoring 
guidelines, bibliography, and appendices. 

The third phase of this research is development and 
implementation. The e-module that has been designed is 
then validated by three FMIPA lecturers from the 
Department of Physics at Universitas Negeri Padang. E-
modules that have been validated are improved if there 
are weaknesses and shortcomings in the e-modules.  
Improvements are made in accordance with the inputs 
submitted by the validators and after revision will be 
tested to teachers and students to find out the 
practicality of the e-module. More clearly, the Hannafin 
and Peck model can be seen in Figure 1. 

 

 
Figure 1. Hannafin and peck development model 

 
The instruments used to collect data for this 

research are validity and practicality questionnaire 
instruments. The data analysis technique for validity 
and practicality is descriptive statistics. The data from 
the analysis is displayed in the form of a graph format. 
The validity questionnaire instrument consists of six 
components, namely the substance of the material, the 
design of learning, the display of visual communication, 
the use of software, the integration of the PBL model, 
and the integration of ethnoscience. The wide 
instrument of the practicality questionnaire is divided 
from seven components, namely benefits, ease of use, 
attractiveness, clarity, learning time efficiency, PBL 
model integration, and ethnoscience integration. 

Validity and practicality analysis can be obtained by 
dividing the value of the components obtained by the 
number of components and then multiplying by one 
hundred percent. The categories of validity and 
practicality of the e-modules are shown in Table 1. 
 
Table 1. Criteria for Validity and Practicality of E-
Module (Arikunto, 2015) 
Interval (%) Category 

80-100 Very good 
66-79 Good 
56-65 Enough 
40-55  Less 
30-39 Fail 

 

Result and Discussion 
 

Result 
This research is a continuation of the previous 

research and development stage at the needs analysis 
stage. The results of the research obtained after 
conducting a needs analysis are product designs. After 
the product is completed, the validity and practicality of 
the product is tested.  So, the results obtained in this 
study are the results of the validity test and the 
practicality test results of the e-module. The product 
developed is global warming e-module integrated with 
PBL model and ethnoscience to promote students' 
environmental literacy. E-module designed in 
accordance with the practical guidelines for the 
preparation of learning e-module (Kemendikbud, 2017). 
The structure of the e-module is cover, introduction, 
table of contents, glossary, introduction, learning 
activities, evaluation, answers and scoring guidelines, 
bibliography, and appendices. The e-module was 
created with the help of Canva and Heyzine 
applications. Overall, the e-module on global warming 
integrates with PBL model and ethnoscience to promote 
students' environmental literacy, incorporating both the 
PBL model and ethnoscience. 

The global warming e-module integrated with PBL 
model and ethnoscience to promote students' 
environmental literacy can be presented as attractively 
as possible so that it makes it easier and motivates 
students to learn physics anywhere and anytime. E-
module is interesting because it is integrated with the 
PBL model, integrated with ethnoscience, and integrated 
with environmental literacy. Integrated e-module with 
the PBL model combine e-module with the syntax of the 
PBL model. Integrated e-module with ethnoscience 
combine e-modules with the local wisdom of West 
Sumatra. Integrated e-module with the environment 
combine e-module with cognitive, affective, and 
behavioral indicators of environmental literacy. The 
following is a display of the integrated global warming 
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e-module of the PBL model and ethnoscience to promote 
students' environmental literacy can be seen in Figure 2. 

The global warming e-module integrated with PBL 
model and ethnoscience to promote students' 
environmental literacy before being used, the validation 
stage is carried out so that the e-module used is valid. 
Validity is the process of giving an assessment by 
experts to test the validity or validity of a product 
(Firmonia et al., 2020). Validation is carried out using a 
validation instrument sheet. The assessment 
components in the validation instrument must be 
relevant and consistent in accordance with the theory 
used in the preparation of the e-module (Dona & 
Syafriani, 2022; Nazifah & Asrizal, 2022). 

 

 
Figure 2. E-module cover 

 
The global warming e-module integrated with PBL 

model and ethnoscience to promote students' 
environmental literacy was validated by three physics 
lecturers at Universitas Negeri Padang. The validation 
results were obtained from product assessments by 
validators using the validation questionnaire 
instrument. The validation questionnaire instrument 
contains six components, namely material substance 
(MS), learning design (LD), visual communication 
display (VC), software utilization (SU), integrated PBL 
model (IM), and integrated ethnoscience (IE). The results 
of the analysis of the validity component can be seen in 
the Figure 3. 

Based on the data analysis in Figure 3, it can be 
stated that the results of the product assessment carried 
out by experts through the substance components of the 

material, learning design, visual communication 
display, software utilization, PBL model integration, 
and ethnoscience integration as a whole are very good. 
The validation percentage on each indicator was 
obtained in the percentage range of 85.8 to 100.0. The 
highest percentage is in the ethnoscience integration 
component, which is 100.0 in the very good category. 
The lowest percentage in the software utilization 
component is 85.8. Despite the lowest presetanse, the 
software utilization component is still in the very good 
category. 

 

 
Figure 3. Results of validity components 

  
The first validation component is the substance of 

the material.  Material substance indicators consist of 
four indicators, namely truthfulness, depth, concency, 
and readability. The average percentage of material 
substance indicators provided by validators is 90.1, 
categorized as very good. The e-module that was made 
contained a very good substance of the material. The 
second component in the validation instrument is 
learning design. The components of the learning design 
consist of ten indicators, namely cover, introduction, 
table of contents, glossary, introduction (learning 
outcomes, learning objectives, time allocation, 
instructions for using e-modules, learning activities (KB) 
containing learning objectives, material descriptions, 
summaries, assignments, worksheets, exercises, and 
self-assessment), evaluation, answer keys and scoring, 
bibliography and appendices. The average percentage of 
learning design indicators given by validators is 92.8, 
which is categorized as very good. E-module made with 
a very good learning design. 

The third component in the validation instrument 
is the visual communication display. The components of 
the visual communication display consist of six 
indicators, namely navigation, letters, media, color, 
video, and layout. The average percentage of visual 
communication display indicators given by validators is 
89.6 in the very good category. The e-module that was 
made contained the visual communication display very 
well. The fourth component in the validation instrument 
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is the use of software. The software utilization 
component consists of three indicators, namely 
interactivity, the use of supporting software such as 
Canva, Microsoft Word, Heyzine, Google Form, and 
Google Drive, and originality. The average percentage of 
software utilization indicators given by validators is 85.8 
in the very good category. The e-module that was 
created has made good use of the software. 

The fifth component in the validation instrument is 
the integrated PBL model. The components of the PBL 
model are divided into five indicators, namely student 
orientation to problems, organizing students to learn, 
guiding individual or group investigations, developing 
and presenting work results, analyzing and evaluating 
the problem-solving process. The average percentage of 
PBL model integration indicators given by validators is 
92.9 in the very good category. This means that the e-
module made has been integrated with the PBL model. 
The sixth component of the validation instrument is the 
integration of ethnoscience. The ethnoscience 
component consists of seven indicators, namely 
Prohibited Forests, Tropical Rainforests, Nagari Forests, 
Prohibited Forests, Customary Forests, Andaleh Wood, 
and Forbidden Pool/Fish. The average percentage of 
ethnoscience penetration indicators given by validators 
is 100 in the very good category. The e-module are made 
to integrate ethnoscience very well. 

The average percentage of the six components of 
the validation of the integrated global warming e-
module of the PBL model with ethnoscience is 91.8. This 
means that the value of the validity of the integrated 
global warming e-module of the PBL model with 
ethnoscience validated by three experts or validators is 
in the category of very good or valid. E-modules can be 
said to be valid if they meet the criteria of good or very 
good in the components of the e-module (Izhar et al., 
2022). Based on the validity results, the integrated global 
warming e-module of the PBL model with ethnoscience 
is valid and can be used to support the learning process. 
This is in line with research Syahputra et al. (2022) that 
valid e-module can be used to support the learning 
process. 

After the validity test, the global warming e-
module integrated with the PBL model and ethnoscience 
was tested for practicality. Practicality aims to see 
whether the developed product is practical to use in the 
learning process (Pakaya et al., 2023). The practicality 
test was conducted on teachers and students. The results 
of the analysis were obtained from the practicality 
questionnaire. The components of the practicality 
questionnaire according to teachers include usefulness 
(UF), ease of use (EU), attractiveness (AC), clarity (CL), 
learning time efficiency (TE), PBL model integration 
(MI), and ethnoscience integration (EI). The analysis of 

the practicality component according to the teacher can 
be seen in the Figure 4. 

Based on Figure 4, it can be stated that the results of 
the assessment of the use of global warming e-module 
products integrated with the PBL model and 
ethnoscience assessed by teachers starting from the 
components of benefits, ease of use, attractiveness, 
clarity, time efficiency, integration of PBL models, and 
integration of ethnoscience are very practical. The 
percentage of practicality of each indicator is in the range 
of 91.7 to 100. The highest value is in the ethnoscience 
integration component, which is 100 with a very good 
practicality category. The lowest percentage was in the 
time efficiency component with a value of 91.7. 
Although the time efficiency component is the lowest 
value, the time efficiency component is still in the 
excellent practicality category. 

 

 
Figure 4. Practicality result according to teachers 

 
The first component of practicality according to 

teachers is benefits. The benefits component has 
indicators, namely helping teachers to achieve learning 
objectives, being able to teach better, accelerating 
mastery of material, understanding material that is 
connected to daily life problems, knowing local wisdom 
that is in accordance with the material, and training 
students' environmental literacy. The average 
percentage of the benefit component indicator is 97.2 
with a very good category. This shows that the global 
warming e-module integrated with the PBL model and 
ethnoscience is useful for teachers in the process of 
teaching physics material. 

The second component on the instrument of the 
practicality test sheet according to the teacher is easy to 
use. The easy-to-use component has indicators, namely 
making it easier for teachers to teach global warming 
physics material, controlling student learning activities, 
linking material with real problems, introducing local 
wisdom, facilitating students' environmental literacy, 
and the ease of teachers in teaching global warming 
material. The average percentage on the ease component 
indicator is 94.4 in the excellent category. This shows 
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that the global warming e-module integrated with the 
PBL model and ethnoscience makes it easier for teachers 
to teach physics. 

The third component on the instrument of the 
practicality test sheet is attractiveness. Indicators of the 
attractiveness component are attractive covers, 
attractive image and video compositions, attractive color 
combinations in content templates, attractive color 
combinations, interesting contexts, linking material to 
real world life, linking material to ethnoscience, and 
equipped with environmental literacy. The average 
percentage on the attractiveness component indicator is 
97.9 in the excellent category. These results indicate that 
e-module is interesting to use in the learning process. 

The fourth component on the instrument of the 
practicality test sheet is clarity. The clarity component is 
clear pictures and videos, clear learning objectives, clear 
commands, clear legible fonts, clear material, and clear 
activities and work instructions. The average percentage 
on the clarity component indicator is 93.1 in the excellent 
category. This shows that the global warming e-module 
integrated with the PBL model with ethnoscience is very 
clear in terms of presentation. 

The fifth component on the instrument of the 
practicality test sheet is the efficiency of learning time. 
The learning time efficiency component is efficient 
learning time, learning at the student's pace, can be used 
repeatedly, quickly understanding the material, and 
saving learning time. The average percentage on the 
learning time efficiency component indicator is 91.7 in 
the excellent category. This shows that the global 
warming e-module integrated with the PBL model and 
ethnoscience can streamline learning time. 

The sixth component on the instrument of the 
practicality test sheet is the integrated PBL model. The 
integrated components of the PBL model include 
learning activities using the PBL model, problems 
presented in accordance with the application in 
everyday life, instructions and instructions directed at 
students, guiding students in problem solving, 
facilitating the presentation of work, providing 
reflection for students, increasing student activeness, 
and guiding environmental literacy. The average 
percentage on the integrated indicators of the PBL model 
is 95.8 in the excellent category. This shows that the 
global warming e-module integrated PBL model and 
ethnoscience has integrated the PBL model well in the 
designed e-module. 

The seventh component on the instrument of the 
practicality test sheet is integrated ethnoscience. The 
ethnoscience component includes connecting learning 
with local wisdom, introducing relevant local wisdom, 
encouraging students to appreciate local culture, 
motivating students to learn about local wisdom, 
encouraging students to find out about local wisdom, 

and encouraging students to learn local wisdom. The 
average percentage on the ethnoscience integrated 
indicator is 100 in the excellent category. This shows that 
the global warming e-module integrated PBL model 
with ethnoscience has integrated ethnoscience in the 
designed e-module. 

The average percentage of the practicality 
component according to the teacher is 95.7. This means 
that the percentage given is in the excellent practicality 
category. The results of the value given by the teacher 
can be concluded that the practicality of the product 
from the teacher's point of view is already at a very good 
practicality. This shows that the product in the form of 
global warming e-module integrated PBL model with 
ethnoscience can be used in optimizing the physics 
learning process at school. 

Practicality of global warming e-modul integrated 
with PBL model and ethnoscience according to students. 
The components of the practicality questionnaire 
according to students consist of usefulness (UF), ease of 
use (EU), attractiveness (AC), clarity (CL), learning time 
efficiency (TE), PBL model integration (MI), and 
ethnoscience integration (EI). The analysis of the 
practicality component according to the students can be 
seen in the Figure 5. 

 

 
Figure 5. Practicality result according to students 

 
Based on Figure 5, it can be described the results of 

the assessment of the use of global warming e-module 
products integrated with the PBL model and 
ethnoscience assessed by students. The percentage of 
practicality of each component is in the range of 83.8 to 
86.7. The highest percentage is in the clarity component, 
which is 86.7 with a very good practicality category. The 
lowest percentage was on the integration of the PBL 
model with a percentage of 83.8. Although the PBL 
model integration component is the lowest value, the 
PBL model integration component is still in the excellent 
practicality category. 

The first component on the instrument of the 
practicality test sheet according to students is the 
benefits. The benefits component has indicators that can 
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be used by students as a reference in learning, achieving 
learning objectives, motivating students in learning, 
efficient student learning time, increasing student 
independence in learning, helping students understand 
material that is connected to everyday life, helping 
students know local wisdom, and training students' 
environmental literacy. The average percentage of the 
benefits component is 83.8 in the excellent category. This 
shows that the global warming e-module integrated 
with the PBL model and ethnoscience is useful for 
students in the learning process.  

The second component on the instrument of the 
practicality test sheet according to students is easy to 
use. The easy-to-use component has indicators, namely 
making it easier for students to understand the material, 
controlling learning activities, can be used by students 
anywhere and anytime, connecting material with life in 
the real world, knowing local wisdom, and training 
students' environmental literacy. The average 
percentage of easy-to-use components is 84.7 in the 
excellent category. This shows that the global warming 
e-module integrated with the PBL model and 
ethnoscience makes it easy for students in the learning 
process. 

The third component on the instrument of the 
practicality test sheet according to students is 
attractiveness. The components of attractiveness include 
an attractive cover, interesting composition of images 
and videos and according to the material, interesting 
color combinations of content templates, interesting 
color combinations, interesting contexts to read, linking 
material with real world life, linking material with local 
wisdom and linking material with environmental 
literacy. The average percentage of the attractiveness 
component is 86.6 in the excellent category. This shows 
that the presentation of global warming e-module 
integrated with the PBL model and ethnoscience is 
interesting and can support student physics learning.  

The fourth component on the instrument of the 
practicality test sheet according to students is clarity. 
The clarity component includes clear images and videos, 
clear learning objectives, clear commands, clear legible 
fonts, clear material, and clear activities and work 
instructions. The average percentage of the clarity 
component is 86.7 in the excellent category. This shows 
that the global warming e-module integrated with PBL 
model and ethnoscience is clear and can be used in 
physics learning. 

The fifth component on the instrument of the 
practicality test sheet is the efficiency of learning time. 
The learning time efficiency component includes 
efficient learning time, learning according to ability, can 
be used repeatedly, quickly understanding the material, 
and saving learning time. The average percentage of the 
learning time efficiency component is 85.5 in the 

excellent category. This shows that the global warming 
e-module integrated with the PBL model and 
ethnoscience makes learning time efficient.  

The sixth component on the instrument of the 
practicality test sheet is the integrated PBL model. The 
PBL component includes learning activities using the 
PBL model, the problems presented are in accordance 
with the application in everyday life, help identify 
problems, practice finding solutions to problems, 
practice making written ideas in solving problems, and 
practice making reports on solution activities. The 
average percentage of integrated components of the PBL 
model is 83.8 in the excellent category. This shows that 
the global warming e-module integrated with the PBL 
model and ethnoscience has integrated the PBL model in 
the e-module. 

The seventh component on the instrument of the 
practicality test sheet is integrated ethnoscience. The 
ethnoscience component includes connecting learning 
with local wisdom, introducing relevant local wisdom, 
motivating learning local wisdom, encouraging finding 
out local wisdom, helping connect science and local 
wisdom, and encouraging learning local wisdom. The 
average percentage of ethnoscience integrated 
components is 85.2 in the excellent category. This shows 
that the global warming e-module integrated with the 
PBL model and ethnoscience has integrated 
ethnoscience in the e-module. The average percentage of 
the practicality component according to students is 85.2. 
This means that the percentage is in the excellent 
practicality category.  

 
Discussion 

The results achieved in this study were two in 
accordance with the research objectives. The two results 
are the results of the validity and practicality of the 
global warming e-module integrated with the PBL 
model with ethnoscience to promote students' 
environmental literacy. The first result achieved in this 
study is validity global warming e-module integrated 
with the PBL model with ethnoscience to promote 
students' environmental literacy. The validity of e-
modules is reviewed from the components of material 
substance, visual communication display, software 
utilization, learning design, integrated PBL model, and 
integrated ethnoscience. 

The validity of the developed product was tested by 
experts to obtain the validity level of the e-module. The 
results of data analysis from the validity questionnaire 
state that the value of each component is very good 
category. Based on the validity results, the integrated 
global warming e-module of the PBL model with 
ethnoscience is valid.  A valid e-module can be used to 
support the learning process. Several previous studies 
have stated that valid e-modules can be used to support 
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the learning process (Asrizal et al., 2021; Triani & 
Asrizal, 2023; Syahputra & Mustika, 2022). So, the global 
warming e-module integrated with the PBL model with 
valid ethnoscience can be used and can optimize the 
learning process. 

The second result of this research is the practicality 
of global warming e-module integrated with the PBL 
model with ethnoscience to promote students' 
environmental literacy. The results of the scores given by 
students can be concluded that the practicality of the 
product from the students' point of view is already at a 
very good practicality. This shows that the product in 
the form of global warming e-modules integrated with 
the PBL model and ethnoscience can be used to optimize 
the physics learning process. Practical e-module that can 
be used in the learning process (Erita, 2022; Yanto et al., 
2023; Yusuf et al., 2024).  

The results of data analysis from the practicality 
questionnaire stated that the value of each component 
was in the excellent category. Practicality refers to the 
condition of teaching materials developed that are 
attractive and easy to use by users (teachers and 
students) in the learning process under any conditions 
(Firmonia et al., 2020).  Practicality refers to the condition 
where the developed learning module can be used easily 
by students so that learning becomes interesting, 
meaningful, fun, and valuable and can increase student 
creativity (Pakaya et al., 2023). 

Based on the analysis of global warming e-module 
integrated with the problem-based learning model and 
ethnoscience to promote students' environmental 
literacy, the e-module is valid and practical with 
excellent category. The developed e-module can be used 
as support in the learning process. Previous research 
that supports the results of this study is that physics e-
module integrated with PBL and ethnoscience models 
can improve students' 21st century skills (Fitri & Asrizal, 
2023). E-module based on PBL can improve students' 
science process skills (Serevina et al., 2018). STEM-
integrated PBL physics electronic module can improve 
students' critical thinking skills (Adhelacahya et al., 
2023). Development of physics e-module based on PBL 
can improve higher order thinking skills (Pane et al., 
2021).  

Several other previous studies that support the 
results of this study. Research produced ethnoscience 
based e-module that are valid, practical, and effective in 
improving kayuh baimbai character and can be used in 
learning (Putri et al., 2023). Local wisdom-based e-
modules can improve students' cultural and civic 
literacy (Latif & Talib, 2021). The development of 
ethnoscience integrated e-module can improve students' 
concept understanding (Puspaningrum et al., 2022). 
Ethnoscience based e-module are suitable for use in 
improving students' critical thinking skills (Fadilah et 

al., 2024). The use of PBL e-module based on wetland 
environment can improve students' critical thinking 
skills and environmental care attitudes (Aufa et al., 
2021). The black soybean ethnoscience based integrated 
project-based learning module can improve students' 
science process skills (Anggrella & Sudrajat, 2024).  

The results concluded that the global warming e-
module integrated with PBL model and ethnoscience to 
promote students' environmental literacy is valid and 
practical. E-module can be used in supporting the 
physics learning process (Abdullah et al., 2024; Asrizal 
et al., 2021; Daulay & Asrizal, 2024; Nazifah & Asrizal, 
2022; Triani & Asrizal, 2023; Virijai & Asrizal, 2023). So 
that valid and practical e-modules can be used in the 
learning process and optimize students' physics learning 
process. 
 

Conclusion  
 

Based on data analysis, two research results were 
obtained. First, the validity test results were 91.8 with a 
very good category. E-modules with a very good 
validity level indicate that the teaching materials have 
been tested for feasibility and validity. Second, the 
results of practicality according to teachers and students 
are 95.7 and 85.2 in the excellent category. E-modules 
with a very good level of practicality indicate that digital 
teaching materials are easy and practical to use in the 
learning process. The results concluded that the global 
warming e-module integrated with PBL model and 
ethnoscience to promote students' environmental 
literacy is valid and practical and can be used in 
supporting the physics learning process. 
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