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Development of Electronic Student Worksheets Based on Scientific 
Approach Plantae Material for Class X SMA Negeri 1 Kalukku. The 
research aims to develop an electronic worksheet based on a scientific 
approach to material plantae that meets practical criteria. This type of 
research is Research and Development (R&D) with the ADDIE 
development model which consists of five stages, namely analysis, design, 
development, implementation, and evaluation. The research subjects were 
biology teachers and students of class X IPA 1, SMA Negeri 1 Kalukku. Data   
was   collected   using   several   instruments, namely electronic worksheet 
validation sheets, teacher and student response questionnaire validation 
sheets and teacher and student questionnaires. The results of the research 
show that the developed electronic worksheet product is practical. The 
practicality test results from the teacher's response were 91.46% (very 
practical) and students' responses were 85% (very practical). Based on the 
results of the study, it can be concluded that the electronic worksheet 
products based on the scientific approach developed are practical. 
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Introduction 

Scientific approach is an approach that can help improve learning outcomes, train scientific 
attitudes, and train students' science process skills. The scientific approach is very closely related to the 
skills and character of students, namely characters based on scientific attitudes such as hard work, 
discipline, honesty, openness, democracy, creativity, thoroughness, thoroughness, communicativeness, 
organization and responsibility (Sumiati, 2018). 

The scientific approach is a scientific learning framework that is carried out by the 2013 curriculum, 
the steps in the scientific approach are a form of adaptation of scientific steps in science. The learning 
process can be equated with a scientific process, therefore the 2013 curriculum mandates the essence of a 
scientific approach in learning. The scientific approach is the organization of learning experiences in a 
logical sequence better known as 5M covering the learning process consisting of observing, asking, 
gathering information and communicating (Banawi, 2019). 

Student worksheets are a means of learning activities that can help and facilitate understanding of 
the material being studied, besides that student worksheets are one of the printed teaching materials in the 
form of sheets of paper containing material, summaries and instructions for carrying out learning tasks 
that must be done by students who refer to basic competencies and indicators that must be achieved. 
Student worksheets are needed in the learning process because they can attract students to be actively 
involved in the learning process (Yuni et al., 2018).  

The function of student worksheets (LKPD) is as teaching materials that can have the role of 
educators, but activates students more as teaching materials that make it easier for students to understand 
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the material provided, as teaching materials that are concise and rich in tasks to practice, and also facilitate 
implementation of teachers to students (Kristyowati, 2018). 

Student worksheets has a function as a study guide for students to facilitate students and teachers 
in the learning process. Student worksheets can also be said to be printed teaching materials in the form of 
filled paper sheets instructions for carrying out the task, and a little material that must be done by students 
who refer to basic competencies and goals achieved (Katriani & Danurejan, 2014). 

Nurliawaty (2017) explained that the use of learning media such as student worksheets is an 
alternative to improve student learning outcomes, the presentation of LKPD can be developed with various 
kinds of innovations. There are various kinds of new innovations that can be applied in writing electronic 
LKPD, one of which is electronic LKPD, namely student practice sheets that are done digitally and are 
carried out systematically and continuously for a certain period of time. The role of electronic worksheets 
in the learning process is as a tool to impart knowledge, attitudes and skills to students (Sari, 2017). 

The use of electronic worksheets in learning has an impact on student learning activities which 
become more enjoyable, learning becomes interactive, provides space for students to practice and 
motivates students in learning. Tita (2019) explained that e LKPD can help students understand and 
develop self-confidence in solving critical thinking questions. 

Electronic student worksheets based on a scientific approach are presented with information and 
learning stages of students who follow the components of 5 scientific characteristics that are developed 
according to the main components with 5 characteristics of the scientific approach so that students will 
learn by observing, asking, trying, reasoning activities, and communicate (Widiyanti & Nisa, 2021). 

The electronic student worksheet contains about learning materials that are arranged in a coherent 
manner into certain learning units, namely presented in electronic format which visually contains video 
images and is done more interactively, making learning more interesting (Puspita & Dewi, 2021). 

The development of electronic student worksheets based on a scientific approach (scientific 
approach) in learning is intended to increase the creativity of students so that they are able to think 
systematically, logically and critically in accordance with the application of the 2013 curriculum through a 
scientific approach. In addition, students will find it easier to understand and construct concepts and know 
how to apply them in everyday life (Widiyanti & Nisa, 2021). 

Rahmawati (2022) explained electronic student worksheets that use the Liveworksheet platform 
are very helpful for the implementation of student learning because they are practical and easy for students 
to use. The electronic student worksheet is a platform that is integrated with the technology used it contains 
effective pictures, animations and videos to attract the attention of students so they don't feel bored in the 
lesson. Learning process activities using electronic student worksheets are one of the efforts to adapt to 
the development of the 21st century technology based (Hafsah et al., 2016). 

The difference between conventional student worksheets and electronic student worksheets in 
terms of practicality is very helpful for teachers, in improve the quality of student learning. Students will 
be more active as a result of being given an explanation of the material with a learning model equipped 
with audio visuals (Pratiwi & Aslam, 2021). This statement supported by research by Kholifah (2021) 
which states that there are advantages to electronic-based teaching material products can be accessed 
anywhere, anytime, easy to use, can increase students' interest in reading and there are many illustrations 
that can attract students' attention. Electronic teaching materials contain text, images and videos can 
motivate students to learn, because multimedia is developed in teaching materials, this can attract 
students' attention to study. while conventional student worksheets are in how to use technology. 

From the description of these differences, it is an updated matter in the world of education regarding 
the tools used to increase student interest and motivation in carrying out assignments in the learning 
process (Riwu et al., 2018) Biology subject is one of the subjects that can be taught using a scientific 
approach because of the characteristics of biology as a science with concrete object studies that are 
captured by the senses and developed based on real experience. This empirical experience can make 
students active and interactive by using electronic student worksheets (Budiarti, 2017). 

The initial analysis carried out to find out the field conditions regarding the electronic LKPD plantae 
material, was obtained from one of the study field teachers from the results of the interview it was 
concluded that students received the material using the lecture method, the use of the LKPD used was in 
the form of question sheets to be carried out, and the goals to be achieved, in addition to the form in which 
it is presented not yet in electronic form so participants do not know LKPD electronic, and the LKPD used 
is not based on a scientific approach, because the teacher make LKPD based on material needs. So to get 
ideal conditions you need an electronic LKPD that explains about in the form of a student work guide to 
make it easier for students to learn understand the application of learning material in electronic form using 
a desktop computer, notebook, smartphone or mobile phone (Putriyana, 2020).
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Methods 

The type of research conducted was development research, namely the development of electronic 
student worksheets based on Scientific Approach for class X high school students on plantae material. The 
research was conducted at SMA Negeri 1 Kalukku, Jalan Trans Sulawesi Tasiu, Kalukku, Kec. Kalukku, 
Mamuju Regency, West Sulawesi. The resulting product is a scientific approach-based LKPD on kingdom 
plantae material which has been tested on teachers and students of class X SMA Negeri 1 Kalukku even 
semester. 

The research subjects were 39 class X students of SMAN 1 Kalukku. The object of this research is 
LKPD based on a scientific approach on Kingdom Plantae material for class X SMA students. LKPD based on 
a scientific approach was validated by two lecturers majoring in Biology FMIPA UNM and two Biology 
teachers at SMAN 1 Kalukku for the practical results of LKPD. 

The research data comes from the results of validity and practicality questionnaires, the instrument 
validation sheet serves to be able to provide an assessment of the instrument consisting of the learning 
media development expert assessment validation sheet, material expert validation sheet, and teacher and 
student response instrument sheets for practicality tests. The research instrument used is a validation 
sheet to obtain information about the validity of the product based on the expert validator's assessment. 
The instruments in question are Student Worksheet validation questionnaires and instrument validation 
questionnaires (teacher response questionnaires and student response questionnaires). 

LKPD was developed using the ADDIE model consisting of five stages according to its name which 
stands for first, second Analysis, Design, third Development, fourth Implementation, and finally Evolution, 
further stages will be described as follows. 
1. Analysis 

This stage is carried out based on needs analysis, objective analysis, content analysis, and structural 
analysis. The analysis activities in this study are described in more detail as follows: 

a. Needs Analysis 
The analysis stage of the needs of students and teachers was carried out by conducting interviews 
via whatsapp messages for teachers while students had an initial analysis using a questionnaire to 
collect information on students of SMA Negeri 1 Kalukku regarding the implementation of the 
learning process and the use of learning media. 

b. Goal Analysis 
Objective analysis is an analysis step that is carried out by taking into account the KI/KD required 
in the 2013 curriculum. 
• KD. 3.8: Classifying plants into divisio based on general characteristics and linking their role in 

life, in mosses (Bryophyta) and ferns    (pteridophyta). 
• KD. 4.8: Presenting reports on the results of observations and analysis of plant phenetic and 

phylogenetic and their role in life. 
c. Structure Analysis 

Structural analysis was carried out by analyzing the structure of the concept of material to be 
contained in student worksheets, the material to be loaded was plantae (plants) material for 
class X even semester. 

d. Content Analysis / Content 
Aims to determine material boundaries both in terms of breadth and depth of biology material 
for class X SMA, especially plantae material in accordance with the 2013 curriculum. 

2. Stage Design 
The design stage is the stage for carrying out product design planning activities to be developed, 

the steps that can be taken in designing are as follows: 1). Provide supporting literature, 2). Making 
indicators of achieving core competencies (KI) and basic competencies (KD) according to the 2013 
curriculum, 3). Analyzing learning objectives,  4). Conduct literacy studies from various references,     5). 
Design of student worksheet components (LKPD). 

3. Development Stage 
The development stage aims to apply all the stages that have been previously designed at the 

design stage to produce the final product, namely electronic student worksheets using the Canva 
application and the liveworksheet platform. 

4. Implementation Stage 
The practicality of student worksheets is measured based on the assessment results of 36 biology 

students and teachers at SMA Negeri 1 Kalukku. Test The practicality of the product is assessed from 
the students' and teachers' responses to the instrument student worksheets. Referring to Sugiyono 
(2010) practicality of teaching materials determined by whether the teachers' and students' responses 
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are positive or not positive how to match the results of the criteria according to according to Table 1. 
 

Table 1. Assessment of Practicality 
Category Score 

Strongly agree 5 
Agree 4 

Disagree 3 
Don't agree 2 

Strongly disagree 1 

(Source: Sugiyono, 2010). 

Data analysis techniques for teachers and students' responses to the use of scientific approach- based 
electronic LKPD, using data collection techniques in the form of questionnaires. According to Sudjana & 
Rivai (2007) to determine the percentage of respondents' ratings, the following formula is used: 

𝑃𝑃𝑅 =  
∑𝑅𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡 𝑠𝑐𝑜𝑟𝑒

∑𝑅𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡 x ∑𝐼𝑡𝑒𝑚𝑠 x 𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑎𝑙𝑒
 X 100%  (1) 

Information: 
PPR    = Percentage of respondents' ratings 
∑ Respondent Score  = Total score given by all respondents 
∑ Respondents   = Number of respondents 
∑ Items    = The number of items assessed. 

After obtaining the percentage of the respondent's assessment, the percentage score of the statement 
indicator is determined using the formula: 

𝑆𝐼𝑃 =  
∑ 𝐴𝑠𝑠𝑒𝑠𝑚𝑒𝑛𝑡 𝐴𝑠𝑝𝑒𝑐𝑡 𝑆𝑐𝑜𝑟𝑒𝑠

∑𝐴𝑠𝑝𝑒𝑐𝑡
   (2) 

Information: 
SIP    = Assessment indicator score 
∑ Assessment aspect score = Total score given by all respondents  
∑ Aspect   = Number of aspects 

Furthermore, the percentage score of the respondent's statement indicator was adjusted according 
to the practicality criteria referring to Riduwan (2010), the criteria according to the Table 2. 

  
Table 2. Categories of Practicality Assessment E 

Score Information 
81% - 100% Very practical 
61% - 80% Practical 
41% - 60% Quit praqtical 
21% - 40% Less practical 

0 - 20% impractical 

(Source: Riduwan, 2010). 

5. Evaluation Stage 
At this stage, after going through revisions based on questionnaire data from the responses of 

students and teachers at the previous implementation stage, it aims to give value to the final product. In 
addition, evaluation is also carried out at each stage of development. 

Results and Discussion 

The product produced in this research is an electronic student worksheet on plantae material for 
class X high school students. Electronic LKPD was developed by using the ADDIE model which consists of 
five stages, there are analysis, design, development, implementation and evaluation. Development stages 
and results development of electronic LKPD will be explained as follows: 
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a. Analysis Phase 
1) Needs Analysis 

The first stage was to identify the things faced by students and teachers during the learning process, 
at this stage the researcher interviewed one of the subject teachers in an unstructured way. From the 
results of the interviews, there were several things, namely, students received material using the lecture 
method, used worksheets that used in the form of worksheets to be worked on, and goals to be achieved, 
besides that the form presented is not yet in electronic form so that participants do not know about 
electronic LKPD, and the LKPD used is not based on a scientific approach, because the teacher makes LKPD 
based on material needs.  
2) Content Analysis 

Content analysis is carried out to find out the concepts that will be presented in the development of 
electronic worksheets that refer to Core Competencies (KI) and Basic Competencies (KD). Content analysis 
includes analysis of material and activities that will be included in the electronic LKPD, content analysis is 
carried out by researchers from the results of material collection and material analysis, journals that can 
be used in product development. Material analysis has the objective of identifying, detailing and 
systematically compiling material to be learned by students. 
3) Structural analysis  

Structural analysis was carried out to analyze the structure of the concept material to be contained 
in the electronic LKPD that would be developed, this was carried out to analyze the main concept of the 
subject matter of class X high school plantae which would be contained in the electronic LKPD. Structural 
analysis is made to ensure the product being developed includes all material information that students 
need to know. 
4) Goal Analysis 

Learning objectives are arranged based on indicators from the development of basic competencies 
in the 2013 curriculum. Learning objectives can help students to know the direction of learning. Learning 
objectives are arranged according to the ABCD formula, namely Audience, Behavior, Condition, and Degree. 

b. Design Stage (Design) 
The electronic LKPD development plan is carried out at the design stage, the design stage is carried 

out by the design format selection stage process. Electronic LKPD format or storyboard developed in a 
scientific approach-based research designed based on the display format on Liveworksheet.com. 

c.  Development 
The development stage is the stage that aims to realize everything that has been done at the analysis 

and design stage. The results of the analysis and design stages are then compiled into a development 
product in the form of an electronic LKPD based on a scientific approach to material plantae. Assessment 
is obtained by analyzing research instruments based on assessments carried out by two expert validators, 
measuring data for validity analysis using a validation sheet which aims to test the feasibility of the research 
instrument to be used, product validation results are as follows by Table 3. 

d. Implementation Stage 
The implementation stage is the stage of implementing electronic worksheets by conducting 

practicality tests that have been validated previously and providing feedback to researchers and then 
analyzing them. The results of the teacher's response practicality test The practicality analysis was 
carried out by analyzing the data from the teacher's response questionnaire. The results of the teacher's 
response analysis can be seen in Table 4. 

Table 4. Results of Teacher Response Analysis 
No Aspect Average score Information 
1. Appropriateness 94,29 Very practical 
2. Scientific approach activities 88,00 Very practical 
3. Serving 93,33 Very practical 
4. Language 86,67 Very practical 
5. Design 95,00 Very practical 
 Average 91,46 Very practical 

(Source: Author’s document, 2023) 

Based on the data analysis above, it can be seen that the overall average score is 91.46 so that it 
can be classified in the Very Practical category (81% - 100%), thus the electronic LKPD that has been 
developed meets the practical requirements based on the analysis of teacher response data. The results 
of the practicality test of student responses, Practicality analysis was carried out by analyzing student 
response questionnaire data. The results of the student analysis can be seen in Table 5. 
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Table 3. Example of Electronic LKPD 

Scientific    approach indicator Example activities Electronic LKPD 

Observe 

 

Ask 

 

Gathering Information 

 

Associate 

 
 

 
Table 5. Results of Student Response Analysis 

No Aspect Average score Information 
1. Benefit 83,08 Very practical 
2. Design 87,90 Very practical 
3. Scientific approach activities 85,23 Very practical 
4. Fill 85,30 Very practical 
 Average 85 Very practical 

Based on the analysis of the data above, it can be seen that the overall average score is 85 so that it 
can be classified in the very practical category (81%-100%), thus the electronic LKPD that has been 
developed is stated to be practical. 
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e. Evaluation stage 
The evaluation stage in this study is the stage of the practicality analysis of electronic LKPD, the 

practical analysis of electronic LKPD is carried out by analyzing data from the results of the teacher's 
response questionnaire and the student response questionnaire with a limited test of 39 class X IPA 1 
students and the results of suggestions from the teacher's suggestions. 

Electronic student worksheets were created using the Canva application with the final result in the 
form of a Portable Document Format (PDF) with the help of the electronic LKPD live worksheet platform 
that meets the actual electronic criteria. As stated by Sari (2017) the learning process that is packaged in 
electronic form requires a web-based computer or smartphone facility on the internet site. 

The practicality test was carried out to determine the practicality of the product resulting from the 
development. Respondents in the practicality test were biology teachers in class X IPA and students in class 
X IPA 1 who used electronic worksheets in groups, with a total of 8 groups of 39 students. 

The teacher's response questionnaire consists of 5 aspects, namely the feasibility aspect, the 
scientific approach activity aspect, the presentation aspect, the language aspect and the design aspect. The 
response questionnaire was given to 2 biology teachers for class X IPA 1, the results of the analysis of the 
teacher's responses showed that the average acquisition score was at 91%, meaning that the teacher's 
response to the electronic LKPD was included in the very practical category so that it could be said to be 
practical. 

Practicality tests with limited trials were also carried out by 39 students of class X IPA 1. The 
response questionnaire consisted of 4 aspects, namely aspects of benefits, design, scientific approach 
activities and content. The practicality test is carried out directly at the school with the results of the student 
response analysis showing an average acquisition score of 85%, meaning that the student's response to the 
electronic LKPD is included in the very practical category. 

A scientific approach in learning can trigger student activity, this is in accordance with the results of 
Marjan (2014) learning with a scientific approach can improve biology learning outcomes and student 
activity. The application of a scientific approach to the learning process can be integrated into teaching 
materials such as modules, handouts, books, and worksheets. 

The aim of this research is to produce scientific- based electronic student worksheets approach for 
Class Science and class X Science 1 students who use electronic LKPD in groups, with a total of 8 groups 
from the number of participants educated 39 people. The teacher response questionnaire consists of 5 
aspects, namely the feasibility aspect, the activity aspect scientific approach, presentation aspects, language 
aspects and design aspects. Response questionnaire given to 2 biology teachers in class X Science 1, results 
of analysis of teacher responses shows that the average score is 91%, meaning the teacher's response 
electronic LKPD is included in the very practical category so it can be done stated to be practical. 

Practicality testing with limited trials was also carried out by 39 students class X Science 1. The 
response questionnaire consists of 4 aspects, namely aspects of benefits, design, scientific approach and 
content activities. The practicality test was carried out directly at Schools with the results of analysis of 
student responses show achievement scores an average of 85% means that students' responses to 
electronic LKPD are included in very practical category. 

During the research, there were several things that complemented each other's student 
shortcomings, such as when implementing the Electronic LKPD, some students had problems in the 
network section because they used school network access, so some students used a private network and 
gave their friends a hotspot so that can be accessed by each other. This electronic LKPD at the time of 
application looks enthusiastic and enthusiastic about learning students work on LKPD, besides that they 
follow the instructions properly based on a scientific approach, this can be found from the results of the 
student questionnaire and the suggestions in the questionnaire. 

Conclusions and Recommendations 

Based on the results of the research and discussion previously described, the following conclusions 
is electronic student worksheets based on the scientific approach to material plantae for class X SMA that 
have been developed are very practical. 

The suggestion that can be made by researchers at the next stage is to develop an electronic-based 
student worksheet The scientific approach needs to be expanded to other biological material besides 
plantae. 
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