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Abstract: This study aims to determine the feasibility and practicality of problem-based 
student worksheets on environmental change material. This research is a type of 
development research (research and development) with research procedures using the 
4D Model which consists of the stages of define, design, develop, and disseminate. This 
research was conducted at SMA Negeri 1 Godean in Class XI semester II. This student 
worksheet contains environmental problems in Yogyakarta. Based on the results of the 
study, showed that problem-based student worksheet on environmental change material 
is suitable for use with a percentage of 71.25% by material experts and 82.1% by media 
experts. The assessment of the biology teacher as a practitioner expert obtained results 
with a percentage value of 82.91% with a very practical category to use and an assessment 
of students with a percentage of 76.82% with a category worth using. It can be concluded 
that problem-based student worksheets are feasible and practical to use in the 
implementation of learning biology of environmental change material. 
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Introduction 
 

Education is one of the tools that can affect the 
progress of a country, through education it can create an 
active learning so that the potential possessed by each 
individual can develop properly (Dewi et al., 2020). In 
the current era of globalisation, 21st century skills must 
be able to be possessed by every student graduate in 
Indonesia, including being able to think critically, and be 
creative in the fields of literacy, engineering, science, arts 
and mathematics (Azmarita et al., 2019). The 21st 
century skills known as 4C (Communication, 
Collaboration, Critical Thinking and Problem Solving, 

Creativity and Innovation) are the skills to be achieved 
with the 2013 Curriculum. In developing 21st century 
skills, the role of educators is needed to prepare 
appropriate learning in schools (Makhrus et al., 2019).  

Based on the needs analysis that has been carried 
out, information is obtained that the availability of 
teaching materials used by teachers is still conventional, 
namely using package books from the education office 
so that it does not facilitate students in learning. This 

makes students less enthusiastic in participating in 
learning. So that innovative teaching materials are 
needed. According to Sulistyowati et al. (2023) teaching 
materials that can be used as innovative learning 
resources are in the form of student worksheet. 

Student worksheet are teaching materials that 
contain learning materials, practice questions, and 
instructions on how to complete the task, student 
worksheet also refers to the basic competencies needed 
to achieve learning objectives (Fahrurozi et al., 2022). 
Student worksheet is very useful to help teachers and 
facilitate learning activities, so that it can increase 
students' learning activities and achievements and play 
an active role in solving problems (Astuti et al., 2018). 
Questions in the activity sheet should encourage 
students to conduct experiments, research, and 
discovery (Trianto, 2013). The use of student worksheet 
in the learning process can help students in finding 
concepts either through theory, investigation, or 
demonstration, student worksheet has also been 
equipped with instructions or work steps so that the 
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indicators to be achieved can be completed properly 
(Firdaus et al., 2018). 

In addition, it was found that in the learning 
process the teacher had never linked biology learning 
with environmental problems so that the attitude of 
students in protecting the environment was not 
developed. This is evident from the fact that students are 
still found littering, as well as school yards and 
classrooms that are less clean so that the learning process 
needs to be improved to consider environmental issues 
and make students more aware and responsible for their 
environment. One of the learning materials that can be 
used by linking environmental problems is 
environmental change material in class X SMA.  

In addition to innovative teaching materials, 
learning models are also needed to make students active 
in learning. One of the learning models that can be used 
to support 21st century skills is an innovative learning 
model. The 21st century learning model that has the 
potential to be applied is the Problem Based Learning 
model (Setiawan, 2021).  

Problem-based learning model is a learning model 
that focuses on providing a problem that is relevant to 
the real world of students, where the problem appears at 
the beginning of learning. So that students will be active, 
both independently and in groups, and can analyse and 
understand how to solve real problems (Setiawan, 2021). 
The ultimate goal of implementing problem-based 
learning is that students have the ability to find solutions 
to the problems they face. In addition, students will be 
more interested in approaching problems and 
discussing them critically and systematically, so that 
later they can draw conclusions based on their own 
understanding (Yolanda, 2018).  

Based on the existing problems, problem-based 
LKPD is needed as teaching material that is adjusted to 
the syntax of problem-based learning and applied in 
learning activities. LKPD based on Problem Based 
Learning can help students to be active in learning 
activities, so that they are able to find and understand 
the concepts of the material they learn. This is in line 
with the opinion of Maulina (2019) which states that 
PBL-based student worksheet has the advantage of 
being able to help students think critically and learn 
independently. In this study, problem-based student 
worksheet on environmental change material was 
developed to see the feasibility and practicality in 
learning. 

 

Method 
 

This research uses the Research and Development 
(R&D) method. The R&D method is a research method 
and literature study to produce a certain product design 

and develop it by testing the validity of the design, so 
that it becomes a product that is tested and can be widely 
used (Sugiyono, 2020). Educational development 
research does not aim to test and determine theory, 
instead this type of research focuses on making and 
developing a product (Lutfi et al., 2017). 

The learner worksheet product was developed to 
support grade X high school students in improving their 
environmental care attitude. The research procedure is 
using the 4D Model which consists of the stages of 
defining (define), designing (design), developing 
(develop), disseminating (disseminate).  In this study, it 
is only limited to the development stage (develop). 

 
Figure 1. Research framework 

 
At the define stage, it is obtained through direct 

observation and interviews, teacher needs analysis, and 
student needs analysis. At this stage, material selection 
was carried out. In this study using environmental 
change material. At the design stage, media selection 
and media creation are carried out. Furthermore, the 
development stage is carried out by media expert 
validation lecturers and material experts to assess 
feasibility. Media experts are lecturers who have 
qualifications in the field of learning and multimedia 
programmes. Material experts are lecturers who are 
qualified experts in the field of environmental change 
material. Material validation is an assessment related to 
the quality of the material to be developed, whether the 
needs and components of learning devices have been 
met or not such as core competencies, objectives and so 
on (Wahyuningtyas et al., 2019). Meanwhile, teachers 
and grade XI students to assess practicality. Grade XI 
students show responses to problem-based student 
worksheets.  

The material assessment questionnaire consists of 
two aspects, namely aspects of material quality, 
language, feasibility support.  The media assessment 
questionnaire consists of two aspects including cover 
illustration, as well as content and design aspects. The 
teacher assessment questionnaire consists of four 
aspects, namely aspects of material feasibility of material 
accuracy, didactic aspects, construction aspects and 
technical aspects while the student assessment 
questionnaire consists of four aspects, namely technical 
aspects, visual display aspects, media aspects, aspects of 
learning material content.  

Define Design Develop Disseminate
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The validation questionnaire data from expert 
lecturers, teachers, and students were analysed using 
Formula 1. 

M = 
∑ 𝒇𝑿

𝑵
   (1) 

Note: 

M = Average per aspects 

∑ 𝒇𝑿   = Sum of scores per aspect 

N        = Number of components 
 

After getting the average data per aspect, convert 
the average score to a value of 100 by (Formula 2). 

Value per aspects = 
Average score

Max score
 x 100  (2) 

Furthermore, the interpretation of each aspect is 
categorized according to the following categories: 
 
Table 1. Interpretation of aspects 
Score (%) Category 

81-100 
61-80 
41-60 
21-40 
0-20 

Very Good 
Good 

Enough  
Less 

Not Good 

 

Results and Discussion 
 

Teaching materials in the form of problem-based 
student worksheet on environmental change material 
are obtained using the 4D model which includes the 
define, design, and develop stages. The three stages are 
described as follows. 
 
Define  

At this stage, an analysis of the needs of teaching 
materials is carried out, namely collecting information in 
the form of curriculum, learning characteristics, media 
utilization, and biology learning models.  Based on the 
results of interviews and observations, it is known that 
biology learning still uses lecture and discussion 
methods and teaching materials in the form of printed 
books and PowerPoints. In addition, student worksheet 
is still rarely used as teaching material in the biology 
learning process and environmental problems have 
never been associated with material in biology learning. 
This has the potential to develop student worksheet 
products by linking environmental problems. 
 
Design  

At this stage, media selection and initial design of 
student worksheets that are relevant to the 
characteristics of the material so that learning objectives 
can be easily achieved. The preparation of the initial 

draft produces a student worksheet that contains the 
title, and learning objectives, and presents articles 
related to environmental problems and discussion 
materials according to problems with Problem-Based 
Learning syntax, and bibliography. Learners are asked 
to solve the problems faced in groups and individually. 

The problem-based student worksheet consists 
ofthree activities. These activities are activity 1, 
containing with the topic of Environmental Change, 
raising issues of environmental changes that occur in 
Yogyakarta. Then activity 2, contains the topics of 
Environmental Pollution. Then activity 3, which 
contains Waste topics.  This problem-based student 
worksheet is also equipped with learning video so that 
it will help students better understand the material of 
environmental change. In addition, each activity is 
equipped with practice questions based on the topic of 
the activity.   
 

 
Figure 2. The first cover of the problem-based student 

worksheet 

 
Develop 

At this stage, validation of the product to be 
developed is carried out. This validation aims to get 
suggestions and comments from material and media 
expert lecturers. Products that have gone through this 
stage can be guaranteed quality and good for use. To 
ensure the feasibility of the product, the product to be 
developed needs to be validated by media experts and 
material experts (Amthari et al., 2021). 

The material expert assessment includes two 

aspects, namely aspects of material quality, language, 
and feasibility support. The material expert assessment 
of the teaching materials developed is in Table 2. 
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Table 2. Material Expert Validity Results 
Assessment Aspect Score Criteria 

Material quality 75 Good 
Language quality 70 Good 
Supporting quality feasibility 68.75 Good 
Average  71.25 Good 

 
Based on Table 2, the results of the student 

worksheet value analysis from material experts obtained 
an average of 71.25. The quality aspect of the material 
obtained a score of 75, the language aspect obtained a 
score of 70, and the quality aspect of supporting 
feasibility obtained a score of 68.75. Based on the average 
obtained, it can be concluded that the product developed 
has met the criteria for feasibility for use in learning 
activities with several revisions and suggestions from 
material expert lecturers. This indicates that the material 
used in this student worksheet meets high-quality 
standards and can be relied upon to support learning. 
This is in line with the opinion of Susiani et al. (2017) 
who stated that it is very important to ensure that the 
material contained in the student worksheet is correct so 
that students are not confused or even get the wrong 
concept. 

The language aspect is very important in a student 
worksheet, because if the sentences used are simple and 
clear then students will find it easy to understand. 
Choosing the right language will help students 
understand the concept and prevent errors in 
understanding the sentences conveyed (Sihafudin et al., 
2020). Student worksheet will be easy to read and 
understand if it uses clear letters, numbers, and 
sentences (Amalini et al., 2021). Important language 
elements that should be avoided include the use of 
words that are unclear, ambiguous, difficult to 
understand, have double meanings, are not adjusted to 
the Pedoman Umum Ejaan Bahasa Indonesia (PUEBI), 
and do not use correct spelling (Syamsi et al., 2021). In 
addition to conducting validation in terms of material, 
the media is also validated by media experts to assess 
two aspects including cover illustrations, as well as 
content and design aspects. The media expert 
assessment of the teaching materials developed is in 
Table 3. 

 
Table 3. Media Expert Validity Results 
Assessment Aspect Score Criteria 

Cover illustration 75   Good 
Content and design 89.2 Very Good 
Average  82.1 Very Good 

 

Table 3 shows the results of the analysis of the value 
of student worksheets from media experts who obtained 
an average of 82.1 with a very good category. The cover 
illustration aspect obtained a score of 75 while the 

content and design aspects obtained a score of 89.2. 
Based on the average obtained, it can be concluded that 
the product developed has met the criteria of very 
feasible to be used in learning activities with some 
revisions and suggestions from media expert lecturers. 
The suggestions from media experts are in the form of 
changing the image on the student worksheet cover by 
showing before and after changes in the environment. 
The following are the results of the student worksheet 
cover revision. 

 

 
Figure 3. Final cover of problem-based student worksheet 

 
Learners will be more interested in using student 

worksheets if the appearance is attractive and the 
material is. An attractive cover design and the material 
will also increase the desire of students to use it. This is 
in line with the opinion of Rohmani et al. (2023) which 
states that students can gain an initial understanding of 
the lesson topics they will learn through the right title, 
have high-quality images available to support the 
material presented, and ensure that the material is 
provided in an organized manner so that students can 
learn well. Student worksheets with an organized 
presentation can make it easier for students to use and 
interesting student worksheets with the right learning 
time can increase students' learning attention 
(Wulandari et al., 2018). 

Image placement is one of the assessment items 
contained in the content and design aspects of the 
student worksheet. According to Faradiba & 
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Rachmadiarti (Faradiba et al., 2020), states that clear 
images can increase students' interest in learning and 
make the material easier to understand. Images and 
videos contained in student worksheets are very useful 
because they can help convey the material being studied 
and clarify material that is still abstract. This can allow 
students to complete the tasks they have as well as 
possible (Fitriasari et al., 2021). 

Teaching material products in the form of student 
worksheets developed are assessed by practitioners, 
namely biology teachers at the State Senior High School 
1 Godean. Practicality can be said to be fulfilled if the 
results of data analysis from the practicality 
questionnaire are in the range of 60 ≤ِ Value ≤ِ 80 percent 
with practical criteria and in the range of 80 ≤ِ Value ≤ِ 
100 percent with very practical criteria (Lestari et al., 
2018). The assessment is based on aspects of material 
feasibility of material accuracy, didactic aspects, 
construction aspects, and technical aspects. The 
following assessment results from biology teachers can 
be seen in Table 4. 

 
Table 4. Teacher Practicality Results 
Assessment Aspect Score Criteria 

Aspects of Material Appropriateness 83,3 Very good 
Material accuracy aspect 75 Good 
Didactic aspect 80 Good 
Construction aspect 82.5 Very good 
Technical aspects 93.75 Very good 
Average 82.91 Very good 

 
Table 4 shows the results of the problem-based 

student worksheet product assessment from 
practitioners obtained an average score of 82.91. The 
highest assessment was obtained in the technical aspect 
while the aspect that received the lowest score was the 
accuracy of the material. Based on the acquisition of 
these values, it can be concluded that problem-based 
student worksheet is very practical to use in learning 
activities after revision by the suggestions and input that 
has been given by practitioners. The advice from 
educators is to minimize the letters contained in the 
student worksheet. According to Khafida et al. (2021), it 
is stated that the systematics of presentation in student 
worksheets must be presented consistently, in concepts 
and successive paragraphs, as well as the need for 
precise material meaning. In addition, attractive images, 
colors, layouts, and designs of student worksheets and 
writing are used so that they can encourage students to 
easily use them. 

The suitability of the material to support the 
achievement of Basic Competencies is one of the 
assessments contained in the material feasibility aspect. 
According to Fatmawati (2016) states that to achieve 
optimal learning objectives, the development of student 

worksheet must involve curriculum analysis. This is 
done so that the development of student worksheet is by 
the basic competencies (KD), learning indicators, and the 
subject matter that has been determined. 

Furthermore, student worksheet products are 
tested on class XI students to determine the readability 
of problem-based LKPD products on environmental 
change material based on student response 
questionnaires. The number of students who took part 
in this trial was 30 students. There are four aspects 
contained in the product readability questionnaire, 
namely technical aspects, visual appearance aspects, 
media aspects, and learning material content aspects. 
The results of students' responses can be seen in Table 5 
below. 

 
Table 5.  Learner Response Results 
Assessment Aspect Score Criteria 

Technical aspects 77.5 Good 
Visual appearance aspect  76.37 Good 
Media aspects 78 Good 
Content aspect of learning material 75.41  Good 
Average 76.82 Good 

 
Based on Table 5, shows the results of students' 

responses to the student worksheet obtained an average 
of 76.82 with a good category. The highest assessment 
was obtained in the media aspect while the aspect that 
received the lowest score was the content aspect of the 
learning material. Based on the average obtained, it can 
be concluded that the product developed in the form of 
a problem-based student worksheet received a positive 
response from students as users of teaching materials so 
it is feasible to use in learning biology of environmental 
change material. 

Students like the activities contained in the student 
worksheet, this is indicated by the many positive 
responses from students. Students also considered that 
the student worksheet was easy to use, interesting and 
helped to be active in learning and made it easier to 
understand the material. This is in line with the 
statement of Maimufi et al. (2021) which states that 
student worksheets can make students more interested 
and motivated to learn, make them more active, and 
create a more enjoyable learning environment. 

Student worksheets that use real problems can 
increase students' motivation because they allow them 
to understand firsthand what the material they are 
learning means and how the concept can be applied in 
the real world (Zahroh et al., 2021). Learners will more 
easily understand the learning material with the PBL 
model which is connected to real-world situations (Isma 
et al., 2022). Student worksheet that is easy to use allows 
students to control their time and not rush so that 
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students can complete the task on time (Rochman J K et 
al., 2021). 
 

Conclusion 
 

Based on the data obtained related to the results of 
problem-based student worksheet development 
research on environmental change material at SMAN 1 
Godean, that problem-based student worksheet on 
environmental change material are feasible to use with a 
percentage of 71.25% by material experts and 82.1% by 
media experts. The assessment of the biology teacher as 
a practitioner expert obtained results with a percentage 
value of 82.91% with a very practical category of use and 
an assessment of students with a percentage of 76.82% 
with a category worth using. 
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