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Climate change and global warming are critical environmental issues that 
require effective educational strategies to enhance students' understanding. 
Student worksheets can play a significant role in facilitating active learning on 
these topics. This research aims to determine and describe the validity of the 
"Dunya Hejo (Du-Jo)" E-Worksheet on climate change and global warming. The 
research method used is the Educational Design Research Plomp model. There 
are 3 research stages, but this research only consists of 2 stages, namely the 
initial investigation stage and the design stage. Because this research only 
describes the validity of the "Dunya Hejo (Du-Jo)" E-Worksheet. Validation was 
conducted by two media experts, two material experts, and five teachers. This e-
worksheet will be used by high school students in class X. Validation results 
from the experts and teachers indicated that the "Dunya Hejo (Du-Jo)" e-
Worksheet received excellent ratings for software engineering, visual 
communication, and learning design. Therefore, this e-worksheet is suitable for 
use in climate change and global warming learning activities for class X high 
school students. 
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INTRODUCTION 

Climate change and global warming are closely tied to natural processes on Earth and are 
rooted in physics. This topic encompasses the causes, impacts, and potential solutions related to 
these pressing issues. A key concept in this discussion is the greenhouse effect, which describes 
how certain gases in the Earth's atmosphere trap heat, leading to an increase in temperature. 
(Mabsutsah & Yushardi, 2022; Panahandeh et al., 2017).  The rapid rise in Earth's average surface 
temperature over the last century, mainly caused by greenhouse gases from human activities, is the 
primary force behind global warming (Li et al., 2023; Rahimi, 2021). As a result, climate change, 
which involves shifts in global or regional climate patterns, emerges as a significant consequence of 
these warming trends (Taylor et al., 2018). Grasping these ideas can be quite difficult for students. 
The abstract nature of the greenhouse effect and global warming involves physical processes that 
aren't easy to see directly (Hayati & Mufit, 2023). It can be challenging for students to grasp how 
these processes happen on a global scale. Often, teachers ask students to create and present related 
materials, but achieving a deeper understanding usually calls for more organized methods. 

To address these challenges, teachers can implement various learning models in the 
classroom, one of which is Problem-Based Learning (PBL). In this learning model, students are 
                                                
* Corresponding author: 
    Devi Yulianty Surya Atmaja, Universitas Pendidikan Indonesia, Indonesia.  deviyulianty.0715@upi.edu 

https://www.journal.foundae.com/index.php/oler/index
https://doi.org/10.58524/oler.v4i2.401
mailto:deviyulianty.0715@upi.edu


Online Learning in Educational Research 
Atmaja & Samsudin │ Validity of the ‘Dunya Hejo (Du-Jo)… 

72 | Online Learning in Educational Research 

introduced to real-life problems related to the topic, encouraging active exploration and critical 
thinking (Fuadiyah et al., 2022; Yulianti & Sahidu, 2020). Widiasworo (2019) in his book 
"Character-Based Edutainment Learning Strategy", argues that the problem-based learning model 
emphasizes presenting real-world, contextual problems to motivate students to learn. Students are 
introduced to the problem before the learning process begins, encouraging them to research, 
explain, and find solutions. The steps in this model include introducing students to the problem, 
organizing their learning activities, guiding individual and group investigations, developing and 
presenting their work, and evaluating the problem-solving process (Arends, 2015). 

To successfully use Problem-Based Learning, teachers need resources like Learner 
Worksheets that are tailored to fit this model. These worksheets not only guide students through 
problem-solving activities but also serve different roles based on their purpose. There are five 
types of Learner Worksheets: one to help students discover new concepts, another to help them 
apply and integrate these concepts, one to guide their learning, one to reinforce concepts, and 
finally, one that serves as a practicum guide (Prastowo, 2014). The Learner Worksheet helps 
students better understand the material, providing accurate information on climate change and 
global warming (Akhsan et al., 2022), it also fosters effective interaction among students and boosts 
their engagement in achieving learning goals (Umbaryati, 2021). With advancements in technology, 
these worksheets are designed for both online and offline use, allowing students to work from 
various locations. This approach encourages independent and responsible learning (Atikah et al., 
2021). Throughout the learning process, students can use their devices or laptops to access 
information and complete evaluations using the technology (Yumiarti & Ambiyar, 2020).  

Several previous studies have developed student worksheets on the topic of global warming, 
such as socio-scientific issues (SSI)-based worksheets (Ameliawati et al., 2023; Rahayu et al., 2017), 
and integrated worksheets with terrarium media (Fajarianingtyas, 2020) to improve 
understanding of environmental topics like climate change and global warming, new approaches 
have successfully linked students to relevant social issues while promoting environmental literacy. 
However, most existing studies focus on delivering content or using specific media tools without 
incorporating a problem-based learning (PBL) approach that actively involves students in solving 
real-world problems. This study aims to fill that gap by integrating PBL into the development of the 
digital worksheet "Dunya Hejo (Du-Jo)." The worksheet not only helps students understand 
scientific concepts but also encourages them to engage in critical discussions and problem-solving 
activities that connect to their everyday experiences. Designed with interactive features like videos, 
animations, and platforms for immersive, inquiry-driven learning, the PBL structure pushes 
students to explore complex environmental issues, collaborate, and develop solutions based on 
scientific reasoning. The study also seeks to validate the "Dunya Hejo (Du-Jo)" e-worksheet by 
evaluating its content, teaching methods, and usability through expert reviews and testing with 
teachers and students. By bridging the gap between traditional knowledge delivery and the need 
for contextual problem-solving, this research offers insights into how digital learning tools can be 
optimized for effective science education, especially when addressing global challenges like climate 
change and global warming. 

METHOD 

Research methods 
The research method used is Educational Design Research with the Plomp development 

model. There are 3 research stages, namely the initial investigation stage, the design stage, and the 
testing and evaluation stage (Jupinta & Yerimadesi, 2024; Plomp & Nieveen, 2010). Educational 
Design Research (EDR) is research that bridges theory and practice. For this reason, Educational 
Design Research (EDR) can also develop educational products, processes, programs, and policies in 
learning activities (McKenney & Reeves, 2019). In this research, it only reached the prototyping 
phase (prototype III) which included expert review and one-to-one evaluation validation. The 
following is the flow of the research method used. 
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Figure 1. Flow of the Research Method 

 
The preliminary research stage consists of needs analysis and literature study. Next, the 

prototyping phase is in the form of a student e-worksheet "Dunya Hejo (Du-Jo)". The design and 
development stage of this prototype consists of three stages, namely I, II, and II. The flow of the 
Plomp method will help in preparing, designing, developing, and improving the student e-
worksheet "Dunya Hejo (Du-Jo)". This is because the student e-worksheet prototype "Dunya Hejo 
(Du-Jo)" will go through 3 forms of evaluation, namely self-evaluation, one-to-one evaluation, and 
expert review consisting of 2 media experts, 2 material experts, and 5 teachers. 

 
Validation Instrument 

To determine the quality of the "Dunya Hejo (Du-Jo)" student e-worksheet, a series of 
validations will be conducted using 26 indicators across three main aspects: learning design, 
software engineering, and visual communication (Fadhila, 2020; Wahono, 2006). The validation 
involves media experts, material experts, and teachers, who provide their assessments through a 
Google Forms-based questionnaire for ease of access (Ristanti, 2018). Software engineering 
includes indicators of effectiveness and efficiency in its use, usability/Easy to use and simple in 
operation, accuracy in selecting tools for development, clarity of media usage instructions, level of 
media durability, and compatibility/Can be run on various hardware). Visual communication 
includes indicators type and size of letters, moving media (animation, video), visuals (layout design, 
typography, color), text that can be read well, suitability of writing layout, communicative/by the 
message/in line with the target's wishes, creative in ideas). And learning design includes indicates 
the compatibility of the E-worksheet with Problem-Based Learning syntax, clarity of learning 
objectives, the relevance of learning objectives to the CP Curriculum, scope and depth of learning 
objectives, interactive, contextual, and topical, suitability of material with learning objectives, depth 
of material, easy to understand, systematic, coherent, clear logical flow, clarity of examples and 
practice questions, accuracy in selecting evaluation tools and providing feedback on evaluation 
results. 

Internal validity in design research depends on the quality of data collection and 
interpretation, which leads to valid conclusions (Prahmana, 2017). Typically, validation data 
collection is conducted to assess the feasibility of a media before it is applied in the testing or 
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distribution stage. This process determines whether the media is effective in supporting the 
learning process. Based on the validation results, along with suggestions and feedback received, 
revisions and improvements will be made to enhance the quality of the developed worksheet  
(Selaturrohmi & Haikal, 2024). To validate the student e-worksheet "Dunya Hejo (Du-Jo), there are 
a total of 26 positive questions, and each answer to the indicator measured was given a Likert scale 
score of 1-5 (Ernawati, 2017). Information on the Likert scale used to measure indicators can be 
seen in Table 1. 
 

Table 1. Likert Scale Description 
Scale Score Information 

5 
4 
3 
2 
1 

Very good 
Good 

Not good 
Not good 

Very not good 
 
Data Analysis Techniques 

The data obtained was then analyzed using percentages. The formula used to calculate the 
percentage of validation results from media, material, and teacher experts uses calculations from 
Rahmawati et al., (2022) as follows: 

𝑃 =  
Σ𝑥 

Σ𝑥𝑚
𝑥100%  

Description: 
𝑃     = 𝑇ℎ𝑒 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝐴𝑐ℎ𝑖𝑒𝑣𝑒𝑚𝑒𝑛𝑡 
Σ𝑥   =  𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑎𝑙𝑒 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 
Σ𝑥𝑚 =  𝑇𝑜𝑡𝑎𝑙 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑠𝑐𝑎𝑙𝑒 𝑠𝑐𝑜𝑟𝑒 
 

Based on the calculation results, the percentage of achievement obtained is then categorized 
based on Table 2. 
 

Table 2. Assessment Categories 
The Percentage of 
Achievement (%) 

Category 

𝟖𝟎 < 𝑷 ≤ 𝟏𝟎𝟎 
𝟔𝟎 < 𝑷 ≤ 𝟖𝟎 
𝟒𝟎 < 𝑷 ≤ 𝟔𝟎 
𝟐𝟎 < 𝑷 ≤ 𝟒𝟎 
𝟎 < 𝑷 ≤ 𝟐𝟎 

Very good 
Good 

Enough 
Less 

Not good 
Source: Development from Husniah et al. (2020) and Riduwan (2013) 

 
The results of this data will be analyzed using a descriptive approach to provide a 

comprehensive overview and draw conclusions based on the established indicators. This analysis 
will also identify areas that need improvement and assess the overall feasibility of the "Dunya Hejo 
(Du-Jo)" Student e-worksheet in enhancing students' understanding of climate change and global 
warming. 

 
RESULTS AND DISCUSSION 

Preliminary Research 
The research began by analyzing the needs and reviewing the literature on how teachers 

approach teaching climate change and global warming, as well as their use of student worksheets. 
In the preliminary study, 21 teachers reported that they preferred assigning students to present 
material on these topics. However, the findings suggest that teaching methods should be more 
problem-based, allowing students to explore real-world facts and phenomena from their everyday 
lives. To support this, student worksheets should encourage research and problem-solving to 
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deepen students' understanding and knowledge (Ricky, 2022). According to literature studies, 
technology is advancing rapidly, as seen in the digitization of education. Student worksheets, once 
printed, are now available in electronic formats accessible via smartphones and computers. These 
digital worksheets can display text, images, graphics, audio, animations, and videos, enhancing the 
learning process (Winatha, 2018). 

 
Prototyping Phase 

Initial Design of Student e-Worksheet "Dunya Hejo (Du-Jo)" using Google Sites which is 
equipped with YouTube videos, games using Wordwall, and discussion display screens using 
Padlet. Initially, the pages on this student’s e-worksheet only consisted of Home, Curriculum, 
Learning Activities, Read Me, and Guess Me. This is the prototype I. After carrying out a self-
evaluation, Material Exploration was added with the help of several AIs in the form of Mindmaps 
(Chatmind) and Comics. The header section of the Student e-Worksheet "Dunya Hejo (Du-Jo)" has 
also been changed to be more attractive and in line with the name of this worksheet. And Figure 2 
shows what prototype II looks like. 

 

 
Figure 2. Initial Display 

 
Figure 2 is the initial view of the Student e-Worksheet "Dunya Hejo (Du-Jo)". The Student e-

Worksheet consists of several sections, Home, Curriculum, Material Exploration, Learning 
Activities, Guess Me, Read Me, Let's Test Yourself, and Profile presented in Figure 3. 
 

 
(a) 
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(b) 

 
(c) 

 
Figure 3. Several Sections (a) Learning Activities (b) 1st Meeting Activities (c) “Guess Me” Display 

Using Wordwall 
 

One to-One Evaluation and Expert Review 
Next is the one-to-one evaluation stage by interviewing 3 students in the class with the 

criteria for students with high, medium, and lowest levels of understanding. It was found that the 
display of student e-worksheets was very attractive, there were quizzes in the form of crossword 
puzzles, easy to access because they did not need to be installed, and the learning activities were 
different from usual learning activities. 

Next is the Expert Review stage where the Student e-Worksheet "Dunya Hejo (Du-Jo)" enters 
the evaluation stage. The Student e-Worksheet  "Dunya Hejo (Du-Jo)" was tested for validation by 9 
validators consisting of 2 media experts, 2 material experts, and 5 teachers with 3 assessment 
aspects prepared by Wahono in 2006, namely software engineering, visual communication, and 
learning design (Fadhila, 2020). 

 
Media Expert Validation Data 

At the stage of developing the Student e-Worksheet "Dunya Hejo (Du-Jo)", the researcher 
took media expert validation data carried out by the lecturer as a basis for assessing the student e-
worksheet that had been created. The assessment carried out by 2 media experts covered two 
aspects of assessment, namely software engineering and visual communication. The results of the 
media expert test can be seen in Table 3. 

 
Table 3. Media Expert Test 

No. 
Assessment 

Aspects 
Indicator 

Percentage of 
Achievement 

Average 
Percentage of 
Achievement 

Category 

1 
Software 

Engineering 

Effective and efficient in its 
use 

90% 
90% 

Very 
good Usability/ Easy to use and 

simple to operate 
90% 
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Based on the assessment categories according to (Husniah et al., 2020) Table 3, the results of 
media expert interpretation show that the software engineering aspect received an average 
achievement percentage of 90% (very good) and the visual communication aspect 89% (very 
good). If examined based on each assessment aspect, for software engineering it shows that the 
Student e-worksheet "Dunya Hejo (Du-Jo)" is very effective and efficient in its use because on one 
site it can contain worksheets for all sub-material changes. climate and global warming which will 
be implemented during the learning process. Apart from that, students do not need to download 
and install various applications, it can be said that researchers are very precise in choosing media 
for development. The instructions given in the worksheet are also very clear. Apart from that, the 
Student e-Worksheet "Dunya Hejo (Du-Jo)" can be said to be very durable because it is not in 
physical form and can be run on various devices such as laptops or smartphones (Nurulsari et al., 
2023). 

For aspects of visual communication assessment, such as the selection of font type, font size, 
and suitability of the writing layout, it can be said to be good so that the text can be read well too.  
This aligns with the findings of, who noted that proportionality of font type and size, facilitates 
easier reading and comprehension for students (Nurhidaya et al., 2023). Apart from that, in the 
Student e-worksheet "Dunya Hejo (Du-Jo)" there are animations and videos that support the 
learning process. From a visual perspective (layout design, typography, color) this worksheet is 
very good. This supports the process of delivering communicative messages (Lindasari & Farida, 
2021; Misbah et al., 2022; Yu et al., 2022). From the two aspects of assessment according to media 
experts, the Student e-worksheet "Dunya Hejo (Du-Jo)" has very good quality and can be used for 
teaching and learning activities in the classroom. 

There were several suggestions given by media experts, such as in the "Material Exploration" 
section, the text used was too small and broke when zoomed in and in the "Read Me" section, media 
experts recommended removing the button. After carrying out the evaluation, to improve the mind 
mapping writing in the "Material Exploration" section, the researcher agreed to improve the 
student e-worksheet "Dunya Hejo (Du-Jo)" according to input from media experts. However, to 
eliminate the “Read Me” button, the researcher had a reason to put the “Read Me” button in the 
“Learning Activities” section. This is because, in the "Learning Activities" section, all learning 
techniques have been prepared in the student e-worksheet "Dunya Hejo (Du-Jo)". So, if the "Read 
Me" button is removed, this will cause teachers and students to ignore the order that has been 
determined. The following are the results of the improvements presented in Figure 4. 

Accuracy in choosing tools 
for development 

90% 

Clarity of instructions for 
media use 

90% 

Media durability level 100% 
Compatibility/ Can be run 
on various hardware 

80% 

2 
Visual 

Communication 

Font type and size 80% 

89% 
Very 
good 

Moving media (animation, 
video) 

100% 

Visual (layout design, 
typography, color) 

90% 

The text is readable well 80% 
Suitability of writing layout 80% 
Communicative/ In line 
with the message/ In line 
with the target's wishes 

90% 

Creative in ideas 100% 
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(a) 

 

 
(b) 

 
Figure 4. (a) Before revision, the writing on the mind map looks broken when zoomed in (b) After 

revision, mind mapping can be zoomed and the writing doesn't break. 
 
Material Expert Validation Data 

In the development stage of the Student e-worksheet "Dunya Hejo (Du-Jo)", researchers took 
data from the validation results of two material experts as a basis for assessment. This assessment 
includes aspects of learning design assessment. The results of material expert validation can be 
seen in Table 4. 
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Table 4. Material Expert Validation Data 

No. 
Assessment 

Aspects 
Indicator 

Percentage of 
Achievement 

Average 
Percentage of 
Achievement 

Category 

1 
Learning 

Design 

Conformity of Du-Jo with 
Problem-Based Learning syntax 

90% 

91% Very good 

Clarity of learning objectives 90% 
The relevance of learning 
objectives to the CP Curriculum 

90% 

Scope and depth of learning 
objectives 

90% 

Interactive 100% 
Contextual and actuality 100% 
Suitability of material to 
learning objectives 

100% 

Depth of material 90% 
Ease of understanding 90% 
Systematic, coherent, clear 
logical flow 

90% 

Clarity of examples and practice 
questions 

80% 

Accuracy of selection of 
evaluation tools 

90% 

Providing feedback on 
evaluation results 

80% 

 
Based on the assessment categories according to (Husniah et al., 2020), Table 4, the results of 

material expert interpretation show that the learning design aspect has an average achievement 
percentage of 91% (very good). It can be seen that the quality of the Student e-worksheet   "Dunya 
Hejo (Du-Jo)" reflects a very good level of conformity with Problem-Based Learning syntax, clarity 
in writing learning objectives in the "Curriculum" section, and its relevance to achievements 
learning on the national curriculum. This can significantly enhance student engagement and 
responsibility in the learning process (Wahyuni et al., 2020). Apart from that, the scope and depth 
of learning objectives, interactive, contextual, and actuality of the material, are all presented very 
well. The depth of the material, ease of understanding learning activities and the material 
presented, systematic/structured sequence, clear logical flow, and selection of appropriate 
evaluation tools, all contribute to strengthening the effectiveness of the Student e-worksheet   
"Dunya Hejo (Du-Jo)” is very good at supporting the learning process. However, several aspects still 
need to be improved, such as clarity of examples in practice questions and feedback on evaluation 
results, which are currently in the good category. As studied Samosir & Simatupang (2022), student 
worksheets must have a clear structure, sequence, and purpose to make it easier for students to use 
them. 

Several suggestions from material experts led to changes in the "Let's Test Yourself" section, 
where results were previously visible but are now hidden. The researchers decided to make it a 
daily test to prevent students from seeing their scores, as displaying scores through Google Forms 
would reveal correct and incorrect answers. This could potentially allow students to share answers, 
so the researchers chose to keep grades and feedback hidden. For the "Guess Me" section, it was 
noted that the Wordwall was moving slowly. This issue might be due to the device’s quality or 
internet connection. Additionally, the example questions were missing from the Student e-
worksheet "Dunya Hejo (Du-Jo)." The researchers plan to add these example questions to the "Read 
Me" section. You can see these updates in Figure 5. 
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Figure 5. Addition of Example Questions 

Teacher Validation Data 
After being validated by media and material experts, the researchers conducted trials on 

teachers to obtain validation data that assessed the suitability of the Student e-worksheet "Dunya 
Hejo (Du-Jo)". This assessment includes three aspects of assessment, namely software engineering, 
visual communication, and learning design. Validation results can be seen in Table 5. 

 
Table 5. Teacher Validation Data 

No. Criteria Assessment Aspects 
Percentage of 
Achievement 

Average 
Percentage of 
Achievement 

Category 

1 
Software 
Engineering 

Effective and efficient in its use 100% 

95% 
Very 
good 

Usability/ Easy to use and 
simple to operate 

92% 

 

Accuracy in choosing tools for 
development 

96% 

Clarity of instructions for media 
use 

96% 

Media durability level 88% 
Compatibility/ Can be run on 
various hardware 

96% 

2 
Visual 
Communication 

Font type and size 84% 

95% 
Very 
good 

Moving media (animation, 
video) 

96% 

 

Visual (layout design, 
typography, color) 

100% 

The text is readable well 96% 
Suitability of writing layout 100% 
Communicative/ In line with 
the message/ In line with the 
target's wishes 

92% 

 

Creative in ideas 96% 

3 
Learning 
Design 

Conformity of Du-Jo with 
Problem Based-Learning syntax 

100% 
97% 

Very 
good Clarity of learning objectives 100% 

The relevance of learning 92% 
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No. Criteria Assessment Aspects 
Percentage of 
Achievement 

Average 
Percentage of 
Achievement 

Category 

objectives to the CP Curriculum 
Scope and depth of learning 
objectives 

88% 

Interactive 100% 
Contextual and actuality 100% 
Suitability of material to 
learning objectives 

96% 

Depth of material 92% 
Ease of understanding 100% 
Systematic, coherent, clear 
logical flow 

96% 

Clarity of examples and practice 
questions 

96% 

Accuracy of selection of 
evaluation tools 

100% 

Providing feedback on 
evaluation results 

96% 

 
Meanwhile, based on percentage categories according to (Husniah et al., 2020), the 

interpretation of teacher validity results in Table 5 shows that the software engineering aspect 
received an average assessment percentage of 95% (very good), the visual communication aspect 
of 95% (very good), and learning design of 97% (very good). If we analyze various software 
engineering assessment indicators, it shows that the Student e-worksheet "Dunya Hejo (Du-Jo)" is 
very effective and efficient in its use. In one site, students can access all worksheets for all sub-
materials related to climate change and global warming that will be implemented during learning 
activities. So, the researcher considered the choice to develop student worksheets as very 
appropriate. The instructions given in the worksheet are also very clear because they are in one 
section, namely "Learning Activities". Apart from that, the "Dunya Hejo (Du-Jo)" is very durable 
because it is digital, as long as the user (student/teacher) has internet access and is compatible 
with various devices/devices such as laptops and smartphones. 

For indicators in the visual communication assessment aspect, such as the choice of font 
type, font size, and writing layout, it is very good so that teachers and students can read the writing 
on the worksheet. Apart from that, in the Student e-worksheet "Dunya Hejo (Du-Jo)" there are 
animations and videos that support the learning process. From a visual perspective, including 
layout design, typography, and color, this worksheet is very good for supporting communicative 
message delivery. The researcher also showed high creativity in developing the ideas on this 
worksheet. Meanwhile, in the learning design aspect, the Student e-worksheet "Dunya Hejo (Du-
Jo)" is very by the Problem-Based Learning (PBL) syntax. Therefore, if learning objectives are 
clearly explained in the "Curriculum" section, learning becomes more focused and aligned with 
learning outcomes. In addition, the scope and depth of learning objectives, interactiveness, 
contextuality, and actuality of the material are all presented very well. Because teachers need to 
differentiate between the depth of material for lower secondary students and upper secondary 
students. Researchers create a flow of learning activities that is very easy to understand, 
systematic, and logical. The choice of Google Forms as an evaluation tool along with example 
questions and feedback on the evaluation results also plays a role in strengthening the effectiveness 
of the Student e-worksheet  "Dunya Hejo (Du-Jo)". 

From the results of the teacher's validation, there is input for developing better student e-
worksheets, namely in the "Learning activities" section at the 1st meeting, there needs to be naming 
the videos displayed. Researchers also agreed and added a name to the video. The fix is shown in 
Figure 6. 
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Figure 6. (a) Before revision, naming only includes the video and number 
 

 

 
 

 

Figure 6. (b) After revision, the video has been named 
 

After highlighting the strengths of the "Dunya Hejo (Du-Jo)" product in supporting interactive 
and problem-based learning, it's also important to recognize its limitations. One major issue is its 
dependence on technology and internet access, which might not be consistently available in all 
schools. Additionally, its reliance on digital platforms like Google Sites and Wordwall can be 
problematic if devices or internet connections are of poor quality. The limited automatic feedback 
in the "Let's Test Yourself" section might also impact learning effectiveness, as students don’t get 
immediate responses. The worksheet design may not fully address the varying ability levels of 
students, and the content could benefit from more depth and a wider range of advanced exercises. 
These limitations are important to consider for future improvements to make the product more 
adaptable and effective in different learning environments. 

Despite these limitations, this research makes an important contribution to the development 
of innovative digital learning materials, particularly a Problem-Based Learning (PBL) Student e-
worksheet for climate change and global warming topics. The integration of multimedia elements 
such as videos, animations, and interactive platforms in the “Dunya Hejo (Du-Jo)” worksheet 
reflects advancements in educational technology usage. This research also helps address the gap in 
developing student worksheets that not only focus on knowledge transfer but also emphasize 
student engagement in contextual problem-solving. Consequently, this study enriches the discourse 
on the effectiveness of using digital media to support interactive, problem-based learning 
processes. 
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CONCLUSION 

Overall, the validation results from media experts, material experts, and teachers were quite 
positive. The "Dunya Hejo (Du-Jo)" Student e-worksheet was found to be very effective in terms of 
software engineering, visual communication, and learning design. It’s suitable for teaching climate 
change and global warming to high school students in grade X. However, this study only involved 
expert and teacher validation and didn’t include trials to assess the worksheet’s effectiveness in a 
broader learning context. To get a fuller picture of its impact and benefits, further research should 
test the worksheet in a variety of learning environments. 
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