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Abstract. The limited learning media, especially in studying the material of rank 

form and root form for students of SMA Negeri 4 Waesala motivated the author to 

make student worksheet practical, easy to understand, interesting, because it is 

equipped with pictures and systematics arranged in sequence with simple and clear 
language. This study aims to produce Student Worksheets on the operation material 

of binding shapes and root shapes of class X SMA Negeri 4 Waesala. The type of 

research used in the development process of student worksheet Mathematics 

operation material of rank form and root form is using the type of R&D (Research 

and Development) research, which is research that aims to produce a product and 

test the effectiveness of the product developed. The stages that researchers carry out 

in the development of student worksheet operation material for rank form and root 

form include analyzing the needs of student worksheet to be developed, developing 

initial products, expert validation and revision, small group trials, large group trials, 

final products. The subjects in this study totaled 27 people. Data collection 

techniques used observation, questionnaires, and interviews. The data analysis 
technique used is descriptive. Based on the results of data analysis, the student 

worksheet feasibility test was carried out through three stages as follows, namely the 

first stage of material validation tests, design, and language, the results of which all 

experts declared feasible. The second phase of the small group trial with 10 students, 

the result is that the student worksheet design is stated to be very interesting, but in 

terms of language it still needs to be simplified so that it is easier for students to 

understand. The third stage of the large group trial, the result is that the student 

worksheet design is suitable for use as a medium for learning mathematics, 

especially in the operation material of rank form and root form in grade X of SMA 

Negeri 4 Waesala. Most students stated that the design of student worksheet was 

interesting, as evidenced by 34 students who stated that they strongly agreed that the 

learning process was carried out using student worksheet. 
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INTRODUCTION 

One of the education problems faced by the Indonesian nation is the low quality of 

education for each level and education unit (Sumirat et al., 2022). This can be reflected in the 

PISA test results, where Indonesia always obtains the lowest score (Habibi & Suparman, 2020). 

In overcoming this, schools as formal educational institutions that receive top priority to 

organize the teaching and learning process, have great duties and responsibilities. In fact, in 

carrying out teaching and learning activities that can achieve the goals that have been set is not 
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an easy thing. Therefore, an effective and efficient teaching and learning strategy is needed. 

Mathematics is one of the most fundamental sciences in every level of education (Siswono 

et al., 2020). Mathematics teaching is generally dominated by verbal introduction of formulas 

and concepts, without sufficient attention to student understanding (Pásztor et al., 2022). In 

addition, the teaching and learning process almost always takes place with a mechanistic lecture 

method, with the teacher being the center of all activities in the classroom, students listening, 

imitating or imitating exactly the same way that the teacher gives without initiative (Kaskens 

et al., 2020). Students are not allowed or encouraged to optimize their potential, develop 

reasoning and creativity. Learning mathematics is considered to only emphasize cognitive 

factors, even though personality development as part of life skills is the task of all subjects in 

school (Grigg et al., 2018). Faced with that condition, mathematics learning must change its 

image from mechanistic learning to fun humanistic. Mathematics learning in schools so far has 

only used conventional methods (Saracoglu, 2022). Teachers lack innovation in classroom 

learning activities, which can increase student interest and learning outcomes (Amrulloh & 

Galushasti, 2022) (Habibi & Suparman, 2020).  

Based on the results of initial observations made in the mathematics learning process at 

SMA Negeri 4 Waesala, West Seram Regency, it is known that students are very difficult to 

learn mathematics, especially on the operation material of rank form and root form. So to 

understand the material is not only enough with the delivery delivered by the teacher in class. 

Because, teachers when teaching are not oriented to student understanding, so students are very 

difficult to solve the questions given or in the exams carried out. This is exacerbated by the 

lack of textbooks or some kind of guide material that can be used to help students to study 

independently and train themselves to solve problems. The average book that students use to 

study is very difficult to understand. Because, in addition to a brief explanation, there is no 

special guidance that can help students to understand the material taught. 

The limited learning media, especially in studying the material of rank form and root form 

for students of SMA Negeri 4 Waesala, is the main reason for the need for practical, easy-to-

understand, interesting student worksheets, because they are equipped with pictures and 

systematically arranged in sequence with simple and clear language. One of the learning media 

that can be used is Student Activity Sheets (Subekti & Prahmana, 2021). In learning using 

Student Activity Sheets, students are directed to discover and understand concepts from 

mathematics (Patresia et al., 2020). Learning activities using student worksheets can encourage 

students to process the material learned alone or together with friends in a form of group 

discussion (Arizen & Suhartini, 2020). Student worksheets can also give students full 
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opportunities to reveal their ability and skills to act on their own in developing their thought 

processes (Ozkan & Kilicoglu, 2021). With the use of student worksheets in learning, students 

are expected to be really active and independent so that they can absorb and remember longer 

what they learn (Ikalindhari et al., 2020). 

Making a learning student worksheet is very important to do, through this student 

worksheet it is hoped that students can learn independently, more enthusiastically and 

thoroughly because this student worksheet provides facilities for students to repeat parts that 

are important to learn (Apsari et al., 2019), equipped with pictures and their simantics arranged 

in sequence with simple and clear language (Subekti & Prahmana, 2021) (Kahar et al., 2021). 

Design student worksheets, peration materials, rank shapes, and root shapes to develop 

students' comprehension skills. 

 

METHOD 

The type of research used in the development process student worksheet mathematics 

operation material of rank form and root form is using the type of r&d (research and 

development) research, which is research that aims to produce a product and test the 

effectiveness of the product developed.  the development process of the student worksheet 

developed follows the stages of the development process developed by Borg and Gall (Buliali, 

2022). This development model is considered feasible, because it has easy and appropriate 

stages for developing student worksheets. The stages that researchers carry out in the 

development of student worksheet operation material for rank form and root form include 1) 

analyzing the needs of the student worksheet to be developed, 2) developing initial products, 

3) expert validation and revision, 4) small group trials, 5) large group trials, 6) final products  

(Iftanti & Madayani, 2019). Product testing in the form of student worksheet is expected to 

help the learning process in schools in increasing student understanding in Mathematics 

learning, especially on the operation material of rank form and root form. 

 

Needs Analysis Student Worksheet 

Analysis of needs in the development of student worksheet operation material for rank form 

and root form there are several stages carried out, namely reviewing the curriculum, identifying 

the material needed for making student worksheet, and literature study. 
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Developing Initial Products 

Preparing the design of the student worksheet for mathematics learning carried out is to 

design a student worksheet by following the guidelines for preparing a good and correct student 

worksheet formulated through stages determine the title of the student worksheet to be 

produced, set the final goal of the student worksheet, namely the main competencies achieved 

by students after participating in learning with the student worksheet, determine more specific 

abilities or competencies that will support main abilities or competencies, establish the 

framework of the student worksheet or the outlines of the student worksheet, and develop 

material that has been designed in the framework. 

 

Expert Validation and Revision 

Expert validation is carried out by 4 experts, namely material experts, and design experts, 

linguists, and curriculum experts. Expert validation of the operation material of rank form and 

root form aims to provide and evaluate student worksheet based on learning aspects and aspects 

of material content that are in accordance with the needs in high school. Material expert 

validation is carried out by lecturers who are competent in the field of Mathematics. Design 

expert validation aims to provide information and evaluate student worksheet based on aspects 

of student worksheet design and preparation of student worksheet. Design expert validation is 

carried out by lecturers who master the student worksheet. Linguist validation is carried out by 

a lecturer who is competent in the field of language. The purpose of carrying out language 

validation on the student worksheet is so that later the student worksheet developed can use 

good and correct Indonesian rules and can also be understood by students well because it is 

arranged according to the level of student comprehension ability.  Expert validation of the 

curriculum is carried out by subject teachers at the research location. Curriculum validation 

aims to determine the availability of the composition of the material used in the student 

worksheet with the applicable curriculum or used on. 

 

Small Group Trial (Phase I Trial) 

Student worksheet trials are carried out through the use of student worksheets on subjects 

who are targeted to find out the readability of the student worksheet. The trial is intended to 

identify student worksheet product errors so that they can be refined again into the final 

product. Small group trials were conducted on 10 Class X students of SMA Negeri 4 Waesala 

which aimed to determine the readability of student worksheets in terms of understanding the 

material and concepts of the material presented on the student worksheet so that later it can be 
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used as a learning medium in the learning process. The selection of the ten students was taken 

based on consideration of their abilities, namely students who have high, medium and low 

achievement levels. 

 

Large Group Trials (Phase II trials) 

The large group trial was carried out by 28 grade X students of SMA Negeri 4 Waesala. 

Large group trials are intended to test products (student worksheets) after going through 

improvements based on small group trials so that this student worksheet is interesting and easy 

to understand by students. 

 

End Products 

The final product produced is the student worksheet of the operation material of the rank 

form and root form has been declared worthy of assessment by material experts, media experts, 

and the opinions of grade VII students at SMA Negeri 4 Waesala, then the student worksheet 

can be used for learning at school.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Development research procedure chart student worksheet 
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The subjects in this study were all grade X students of SMA Negeri 4 Waesala, West Seram 

Regency, totaling 27 people. Data collection techniques in this study were carried out in three 

ways, namely observation, interviews, and questionnaires. There are 2 types of questionnaires, 

namely questionnaires for validators and for students. 

Table 1. Categorization and weighting of scores (Guttman scale) 

Questions/Statements 

Answer Score 

Proper 1 

Not worth it 0 

 

The second closed questionnaire was addressed to class X students who were the subjects 

of research, totaling 27 students to find out the readability of students about the feasibility and 

attractiveness of student worksheets. The questionnaire uses the Likert scale with 5 alternative 

answers. 

Table 2. Poll score weighting 

Positive Statements Negative Statements 

Answer Score Answer Score 

Totally Agree (SS) 4 Totally Agree (SS) 1 

Agree (SS) 3 Agree (SS) 2 

Disagree Less (KS) 2 Disagree Less (KS) 3 

Disagree (TS) 1 Disagree (TS) 4 

 

The data analysis technique used is descriptive. The results of filling out the questionnaire 

by experts are calculated using student worksheet eligibility criteria, namely: 

Table 3. Eligibility criteria for student worksheets by experts 

Eligibility Criteria for student worksheet 

Assessment Categories Value Interval 

Proper (Smin + p) ≤ S ≤ Smax 

Not worth it Smin ≤ S ≤ Smin + p - 1 

Meanwhile, to analyze and classify the results of questionnaires filled out by students for 

readability, student worksheets use descriptive analysis. The classification is arranged based 

on the normal curve using the ideal score obtained from the instrument.  

Table 4. Student worksheet readability criteria by students 

No Assessment Categories Value Interval 

1 Totally Agree (SS) (S min +3p) ≤ S ≤ S max 

2 Agree (SS) (S min +2p) ≤ S ≤ (S min +3 p−1) 

3 Disagree Less (KS) (S min +p) ≤ S ≤ (S min +2 p−1) 

4 Disagree (TS) S min ≤ S ≤ (S min + p−1) 
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Data from the questionnaire analysis filled in by students are then consulted on the 

assessment category interpretation table based on the results of expert validation, which are as 

follows. 

Table 5. Interpretation of assessment categories of eligibility outcomes by students 

Assessment Categories Interpretation 

Totally Agree  Students are very familiar with the material, very familiar with 

the language used in the student worksheet and are very 

interested in the display of student worksheet operation 

material rank form and root form 

Agree Students understand the material, understand the language 

used on the student worksheet and are interested in the display 

of the student worksheet operation material rank form and root 

form. 

Disagree Less Students do not understand the material, do not understand the 

language used in the student worksheet and are less interested 

in the appearance of the student worksheet operation material 

form rank and root form. 

Disagree Students do not understand the material, do not understand the 

language used on the student worksheet and are not interested 

in the appearance of the student worksheet operation material 

rank form and root form. 

 

RESULTS 

Results of Needs Analysis 

Reviewing the Curriculum 

The results of curriculum validation conducted by mathematics teachers at SMA Negeri 4 

Waesala found that the student worksheets developed were in accordance with the curriculum 

used at the school, so that the mathematics student worksheets on the operation material of rank 

form and root form were suitable to be used as a source of learning by students. 

 

Literature Study 

This literature study was conducted to find out the right stages in the development of 

mathematics student worksheets so that they can be implemented optimally. After the data is 

collected, the preparation of the student worksheet design is carried out. The student worksheet 

design is prepared based on the stages of making a mathematical student worksheet, operation 

material, rank form, and root form needed. After that, the student worksheet development stage 

is carried out according to the design made. 

Based on the results of discussions with mathematics subject teachers, reviewing the 

curriculum and literature studies, it can be concluded that the need for the use of appropriate 
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learning media, namely mathematics student worksheets. Thus, the development of 

mathematics student worksheets is focused on the operation material of rank form and root 

form at SMA Negeri 4 Waesala 

 

Product Initial Design Student Worksheet 

The preparation of student worksheets comes from the results of researchers' studies of 

various books and references that have been collected for the process of preparing student 

worksheets, operating materials, rank forms, and root forms. The preparation of student 

worksheets is adjusted to the characteristics and needs of students, to the material, with the aim 

that later after the student worksheet is produced the process of its use can be effective for 

grade X students of Waesala State High School, West Seram Regency. The most important 

thing in the process of preparing this student worksheet is that the preparation of material is 

arranged systematically and simply, so that students can understand the material well when 

used for independent learning and also the use of pictures and instructions so that it can attract 

and motivate students when studying mathematics worksheets on the material of operations of 

rank forms and root forms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Initial design of student worksheet 

 

 

Student Worksheet Eligibility According to Validators 

Student Worksheet Validation by Material Experts 

The results of material validation by experts obtained that there are several aspects that 

need to be improved, namely: 
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Table 6. The results of the revision of the student worksheet by material experts 

No Comments/Suggestions Follow-up 

1 Pay attention to the wording and 

sentence arrangement 

Corrected various typing errors contained in 

the student worksheet 

2 The composition of the material is 

not yet clear, look again at the 

references used 

Clarify the composition of the material 

contained in the student worksheet and 

adjusted to the references used. 

3 There are still many examples of 

problems that are wrong 

Pay attention and revise the example 

questions used, especially in the answers to 

solving example questions. 

4 Answers on formative tests and 

summative tests 

Make answers on formative and summative 

tests to help students in the learning process 

5 Table of contents missing Create a table of contents 

6 There are no blank places for 

students to fill in answers on 

exercises 

Give students a blank space to write the 

answer in 

 

The interpretation of the results of the material expert assessment can be seen as in the 

following table about the results of the student worksheet eligibility criteria by material experts. 

Table 7. The results of student worksheet eligibility criteria by material experts 

Class Assessment Categories Value Interval 

1 Proper (Smin + p) ≤ S ≤ Smax 10 ≤ S ≤ 20 

0 Not worth it Smin ≤ S ≤ Smin + p - 1 0 ≤ S ≤ 9 

 

Based on the results of data analysis conducted on the results of questionnaires that have 

been filled out by material experts, a total score of 20 was obtained. Thus, the total score 

obtained is at intervals of 10 ≤ S ≤ 20 with the assessment category being feasible. Thus, it can 

be concluded that the student worksheet developed on the operation material of the rank form 

and root form according to the material expert validator is worthy of use in the learning process. 

 

Student Worksheet Validation by Design Experts 

Design experts provide an assessment of aspects of the functions and benefits of learning 

media, aspects of the characteristics of the display of student worksheet material and the 

characteristics of student worksheets as learning media. After the media expert makes an 

assessment, it is known that the things that must be revised, as for the revision of the media 

expert as follows: 

Table 8. The results of the revision of the student worksheet by design experts 

No Comments/Suggestions Follow-up 

1 The appearance of the design is less 

attractive, and the colors are too 

flashy. 

Make designs more attractive. 
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2 The left, right, top, and bottom side 

of the writing is too exaggerated 

Eliminate left, right, top, and bottom side 

elements on writing too much 

3 Student worksheet cover is not yet 

available 

Create a cover on the student worksheet. 

 

The interpretation of the results of the design expert assessment can be seen as in the 

following table about the results of student worksheet eligibility criteria by design experts. 

Table 9. Results of student worksheet eligibility criteria by design experts 

Class Assessment Categories Value Interval 

1 Proper (Smin + p) ≤ S ≤ Smax 14 ≤ S ≤ 28 

0 Not worth it Smin  ≤ S ≤ Smin + p - 1 0 ≤ S ≤ 13 

 

Based on the results of data analysis conducted on the results of questionnaires that have 

been filled out by design experts, a total score of 28 was obtained. Thus, the total score obtained 

is at intervals of 14 ≤ S ≤ 28 with the assessment category being feasible. Thus, it can be 

concluded that the student worksheet developed on the operation material of rank form and 

root form according to design expert validators is worthy of use in the learning process. 

 

Student Worksheet Validation by Linguists  

Linguists provide language assessments about the use of language used in the student 

worksheet developed After the linguist makes an assessment, it is known that things must be 

revised, as for the revisions of the linguist, among others, can be seen in the following table 

about revisions by linguists. 

Table 10. Results of student worksheet revision by linguists 

No Comments/Suggestions Follow-up 

1 The use of language has not used 

good and correct Indonesian 

Use good and correct Indonesian. 

2 The use of punctuation marks is not 

correct and there are still many 

errors 

Pay attention to the use of punctuation marks 

in the preparation of student worksheets and 

adjust them to the procedures for using 

punctuation marks properly and correctly. 

3 There are many errors in the typing 

process 

Correct the use of incorrect typing in each 

sentence. 

 

The interpretation of the results of the material expert assessment can be seen as in the 

following table about the results of the student worksheet eligibility criteria by linguists. 
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Table 11. Results of student worksheet eligibility criteria by linguists 

Class Assessment Categories Value Interval 

1 Proper (Smin + p) ≤ S ≤ Smax 5 ≤ S ≤ 10 

0 Not worth it Smin ≤ S ≤ Smin + p - 1 0 ≤ S ≤ 4 

 

Based on the results of data analysis conducted on the results of questionnaires that have 

been filled out by linguists, a total score of 10 was obtained. Thus, the total score obtained is 

in intervals of 5 ≤ S ≤ 10 with the assessment category being feasible. Thus, it can be concluded 

that the student worksheet developed on the operation material of the rank form and root form 

according to the linguist validator is worthy of use in the learning process. 

 

Small Group Trials 

Small group trials totaled 10 students. Small group trials were conducted after going 

through validation tests of material, design, and language on student worksheets from experts. 

The results of the student readability test of mathematics worksheet operation material of rank 

form and root form are known that from 33 indicators are declared valid. The results of student 

readability of student worksheets, mathematics, operation materials, rank forms, and root 

forms. 

 

 

 

 

 

 

 

 

Figure 3. Student worksheet readability graph on small group trial 

Table 12. Results of Student Worksheet Readability Criteria in Small Group Trials 

No Assessment 

Categories 

Value Interval 

1 Totally Agree (SS) (Smin +3p) ≤ S ≤ S max  1074 ≤ S ≤ 1320 

2 Agree (SS) (Smin +2p) ≤ S ≤ (S min +3 p−1)  826 ≤ S ≤ 1073  

3 Disagree Less (KS) (Smin +p) ≤ S ≤ (S min +2 p−1)  578 ≤ S ≤ 825  

4 Disagree (TS) Smin ≤ S ≤ (S min + p−1)  330 ≤ S ≤ 577 
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Based on the data mentioned above, it is known that the readability of student worksheets by 

students shows that the overall score of respondents with a value of 1115. When viewed based on 

the table above, the value is between 1074 ≤ S ≤ 1320, the readability of the student worksheet by 

students is in the category of strongly agreeing and interpreted as an interesting student worksheet, 

but in terms of language it still needs to be simplified so that it is easier for students to understand. 

 

Large Group Test 

A large group trial conducted by 34 students. Student readability validation data on 

mathematics student worksheets on the operation material of rank form and root form is carried 

out like a large group trial, namely by providing assessment instruments (questionnaires) and 

student worksheets, students then provide an assessment of student worksheets by filling out 

the questionnaires that have been provided. 

 

 

 

 

 

 

 

 

Figure 5. Student worksheet readability graph on large group trials 

 

Table 13. Results of student worksheet readability criteria in large group trials 

No Assessment Categories Value Interval 

1 Totally Agree (SS) (Smin +3p) ≤ S ≤ Smax  3648 ≤ S ≤ 4488 

2 Agree (SS) (Smin +2p) ≤ S ≤ (Smin +3p −1)  2806 ≤ S ≤ 3647  

3 Disagree Less (KS) (Smin +p) ≤ S ≤ (Smin +2p −1)  1964 ≤ S ≤ 2805  

4 Disagree (TS) Smin ≤ S ≤ (Smin + p−1)  1122 ≤ S ≤ 1963 

 

Based on the results of the analysis above, it is known that the readability of student 

worksheets by students shows that the overall score of respondents with a value of 3719. When 

viewed based on the table above, the value is between 3648 ≤ S ≤ 4488 the readability of the 

student worksheet by students is in the category of strongly agree and it is interpreted that the 
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student worksheet is interesting and can be used in the learning process in grade X of SMA 

Negeri 4 Waesala. 

 

DISCUSSION 

The process of making mathematics student worksheets is carried out according to the 

development process, namely development based on student worksheet needs analysis, 

developing initial products, expert validation and revision, small group trials, large group trials 

and final products. Analysis of student worksheet needs is carried out in several stages, namely 

reviewing the curriculum, identifying the material needed for making student worksheets, and 

literature study. 

The feasibility of student worksheets is known from material tests and student worksheet 

designs, small group trials and large group tests. The aspects assessed from the student 

worksheet are the functions and benefits of the student worksheet, the attractiveness of the 

student worksheet and the material of the student worksheet, the operation material of the rank 

form and the shape of the root. The assessment of the material test and student worksheet design 

is that the student worksheet is suitable to be used as a mathematics learning medium, small 

group trials are in the category of strongly agree and it is interpreted that the student worksheet 

is interesting to be used as a mathematics learning medium even though in terms of language 

it needs to be revised according to the suggestions of students. While the assessment of the 

large group test, which is in the category of strongly agreeable and overall very good used as a 

medium for learning mathematics, so that it can be used as the final product of learning 

mathematics operation material of rank form and root form in grade X of SMA Negeri 4 

Waesala 

 

CONCLUSION 

Based on the results of research and development, several conclusions were obtained, 

namely the development of mathematical student worksheets on the operation material of rank 

form and root form developed using the Borg and Gall model. This student worksheet 

feasibility test is carried out through three stages of material validation tests, design, and 

language. As a result, all experts (100%) said it was feasible. Then continued with the second 

stage of small group trials with 10 students, the results of the student worksheet design were 

declared very interesting, but in terms of language it still needs to be simplified so that it is 

easier for students to understand. Furthermore, in the third stage of the large group trial, the 

result was that the student worksheet design was suitable for use as a medium for learning 
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mathematics, especially in the operation material of rank form and root form in grade X of 

SMA Negeri 4 Waesala, West Seram Regency. Most students stated that the design of this 

student worksheet was interesting, as evidenced by 34 students who expressed strong 

agreement with the learning process carried out using student worksheets.  Overall, the 

mathematics student worksheet on the operation material of the rank form and root form is 

stated to be very well used as a learning student worksheet at SMA Negeri 4 Waesala. 

 

RECOMMENDATIONS 

Based on the results of research and development, there are several aspects that can be 

recommended, namely the need for the involvement of other experts who are more to assess in 

terms of material, design, and language used in the development of student worksheets. So that 

student worksheets are easily understood by students and can increase student motivation in 

the learning process. Designing student worksheets should use attractive images, formal and 

simple language, and equipped with illustrations, so as to attract students to learn and make it 

easier for students to understand the material. 
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