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ABSTRACT  
This research is a development research that aims to develop Problem Based Learning Independent 

Curriculum Worksheets (LKPD) on Trigonometry material that are valid, practical, and effective to 

improve students' Higher Order Thinking Skills (HOTS). The LKPD developed is part of the 

teaching module of the Independent Curriculum. This study uses the 4D development model, 

which consists of the Defining, Designing, Developing, and Deployment stages. However, the 

Deployment stage is not carried out. The trial was carried out on Class X students of SMA Negeri 1 

Sekaran, Lamongan City. The analysis techniques used in this study were grouped into three, 

namely analysis of LKPD validity data, analysis of LKPD practicality data, and analysis of LKPD 

effectiveness data. The results showed that the LKPD Independent Curriculum based on Problem 

Based Learning on Trigonometry material that was developed met the valid, practical, and effective 

categories to improve students' HOTS. Validity is shown by the average percentage of LKPD 

validation results is 91%. Practicality is indicated by (1) the average percentage of LKPD 

implementation is 92%, (2) the percentage of teacher responses is 94%, and (3) the percentage of 

student responses is 88%. Effectiveness is shown by (1) the average percentage of student activity 

is 87% and (2) the HOTS increase of students from written assessments is 96%. 
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PRELIMINARY 

The industrial revolution 4.0 is directed at developing mathematical abilities that 

refer to the 21st century. In 21st century learning there is communication, critical thinking, 

creativity, and collaboration which is called 4C, these are very important and necessary 

skills (Ariyana et al., 2018). According to Purwasi & Fitriyana (2020), these four skills are 

part of higher order thinking skills (HOTS). Thomas et al. (Hamidah, 2018) stated that 

thinking at a higher level places thinking activities at a higher level than simply stating 

facts. However, the ability of Indonesian students to solve questions that require higher-

order thinking processes is still lacking (Megawati et al., 2020). 
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The independent curriculum is disseminated and implemented in all educational 

units with the aim of renewing the learning process which has been constrained by the 

pandemic (Maulinda, 2022). Then the 21st century educational features based on 

independent learning hold the principles of efficiency, effectiveness, and are student-

oriented and think about the readiness, interest, and learning needs of students in class so 

they can achieve learning goals optimally (Wijoyo, 2018). Teachers understand that the 

Independent Curriculum must be able to develop HOTS in learning activities and develop 

assessment instruments. However, they experienced difficulties in formulating the 

indicators in HOTS to become assessment instruments (Hanifah, 2019). Apart from that, in 

reality the teaching material facilities provided by schools in the form of textbooks and 

Student Worksheets (LKPD) do not support higher level thinking activities. Existing 

teaching materials use more closed questions that emphasize the end result rather than the 

process of how students find answers. Where teaching materials are an important part of 

the learning process (Magdalena et al., 2020). 

Based on the results of interviews and observations with mathematics teachers and 

several students at SMA Negeri 1 Sekaran, Lamongan Regency, information was obtained 

that there were still very few HOTS-based LKPD provisions that were developed 

independently by teachers. Moreover, LKPD on the relatively new Independent 

Curriculum. In the learning process, it is only based on one textbook. According to 

Hersandi et al. (2017), books do not immediately become the most preferred teaching 

materials for students because a lot of material in books makes students less interested in 

reading. In addition, the implementation of the Independent Curriculum must be supported 

by various learning tools that can actively develop students' skills (Umbaryati, 2016). 

Prastowo (2013) said that in order to achieve targets according to indicators of success in 

learning, teaching materials used by teachers should be accompanied by LKPD. 

LKPD is one of the learning resources in the Independent Curriculum which is used 

to assist teachers in training students' skills in discovering concepts through work steps and 

problems provided along with assessment techniques. The use of LKPD as a tool to help 

students in the learning process at school, because it contains material, namely summaries 

of various relevant book sources so that the learning process is effective when needed and 

there are practice questions and instructions for learning activities (Sari & Wulandari, 

2020). Through the development of Problem Based Learning (PBL)-based worksheets, it is 

hoped that students' HOTS can be increased. Especially in the subject of geometry where it 

is one of the subjects of mathematics which is very important given to students because of 



 

 

  

1417 Arezqi Tunggal Asmana, Abdur Rohim, Khafidhoh Nurul Aini, Vina Pandu Winata 

its application in everyday life (Manalu & Zanthy, 2020). One of the sub-topics of 

geometry is trigonometry. Based on research by Fajri & Nida (2019) it shows that most 

students do not understand the definition of trigonometry (sine, cosine, tangent), students 

have difficulty performing arithmetic operations and cannot determine trigonometry ratio 

values at special angles, and students are unable to show elements what is known and 

asked in the form of a story. 

The relevant research that has been conducted related to the development of 

teaching materials and worksheets, namely research by Saraswati et al. (2021) 

demonstrated that the HOTS-oriented PBL-based worksheets developed were valid, 

practical, and effective for improving students' problem-solving abilities. Then Khairunisa 

et al. (2020) stated that the LKPD with the Problem Based Learning model based on HOTS 

on the Sine and Cosine Rules material in Trigonometry that was developed met the valid 

criteria so that the LKPD that was developed was feasible to use. Furthermore, Purwasi & 

Fitriyana (2020) showed that HOTS-based LKPDs that fulfill valid, practical, and effective 

aspects can increase students' HOTS where the average pre-test result is 30.76, while the 

post-test is 74.09. In addition, several related research titles of researchers, for example the 

development of an analytic rubric for assessment of written mathematics communication in 

solving mathematical problems (Asmana, 2018) as well as profiles of written mathematics 

communication of MA students in problem solving based on gender and mathematical 

ability (Asmana & Rohim, 2019). The test questions used in both studies were HOTS 

questions. In connection with several research results that have been carried out previously, 

it is necessary to develop the HOTS-based Independent Curriculum LKPD on 

trigonometry material. 

Based on the description above, the researcher intends to conduct research on 

"Development of PBL-Based Independent Curriculum LKPD to Improve Students' HOTS. 

The purpose of this study was to develop Problem-Based Learning-based Independent 

Curriculum LKPD on Trigonometry material that is valid, practical, and effective to 

improve students' HOTS. The LKPD developed is part of the teaching module of the 

Independent Curriculum which can increase students' HOTS by 90%. 

 

METHODS 

The type of research used is Research and Development (R&D). R&D is a research 

method used to produce certain products, and test the effectiveness of these products 

(Sugiyono, 2016). The product development carried out was the development of Problem-
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Based Learning-based Independent Curriculum Worksheets to increase students' HOTS. 

This development research refers to the 4-D model according to Thiagarajan et al. (1974). 

This model consists of 4 stages of development, namely: (1) Define, (2) Design, (3) 

Develop, and (4) Deployment (Thiagarajan et al., 1974). In this study, the authors only 

conducted research up to the Development stage, while at the Deployment stage it was not 

carried out. The choice of this model is because each development step is directly related 

to revision activities and this model is specifically for the development of learning tools 

including Student Worksheets (LKPD). The product in this research is the Problem-Based 

Learning Independent Curriculum LKPD which is valid, practical, and effective for 

increasing students' HOTS. The trial was carried out at SMA Negeri 1 Sekaran, Lamongan 

Regency and was carried out in Class X in the even semester of the 2022/2023 academic 

year. 

Data collection techniques were carried out using: 1) validity instruments, namely 

the LKPD validation sheet; 2) practical instruments, namely PBL-based Independent 

Curriculum LKPD implementation sheets, student response questionnaire sheets and 

teacher responses; and 3) effectiveness instruments, namely student activity observation 

sheets and written assessments in the form of HOTS questions. The analysis techniques 

used in this study were grouped into three, namely analysis of LKPD validity data, analysis 

of LKPD practicality data, and analysis of LKPD effectiveness data. 

The Defining stage aims to define and define learning needs through analysis of 

material objectives and boundaries. At this stage interviews and direct observations were 

conducted with the mathematics teacher. The steps are initial-finish analysis, student 

analysis, concept/material analysis, and finally formulation of learning objectives. The 

design phase aims to design PBL-based Independent Curriculum LKPD. The activities 

carried out included the preparation of PBL-based Independent Curriculum LKPD teaching 

materials, format selection, and initial design. At this stage, in addition to making PBL-

based Independent Curriculum LKPD, supporting instruments were also made, namely 

teaching modules and written assessments. Then the revised knowledge dimension of 

Bloom's Taxonomy adapted from Anderson et al. (2001) as a reference for making HOTS 

questions in written assessments as well as questions in LKPD are presented in the table 

below. 
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Table 1. Revised Dimensions of Bloom's and KKO's Taxonomy for HOTS 

The Knowladge 

Dimension 

The Cognitive Process Dimension 

C4 

Analyze 

C5 

Evaluate 

C6 

Create 

Factual 

Knowledge (FK) 

C4 FK 

Grouping 

C5 FK 

Compare 

Connect 

C6 FK 

Merge 

Conceptual 

Knowledge (CK) 

C4 CK 

Explain 

Analyze 

C5 CK 

Review 

Interpret 

C6 CK 

Plan 

Procedural 

Knowledge (PK) 

C4 PK 

Differentiate 

C5 PK 

Conclude 

Summarize 

C6 PK 

Combine 

Formulate 

Metacognition 

Knowledge (MK) 

C4 MK 

Embody 

Find 

C5 MK 

Create a sequence 

Evaluate 

C6 MK 

Realize 

 

In addition, instruments were also made to assess the quality of the developed 

learning tools including three types, namely validity instruments, practical instruments, and 

effectiveness instruments. Development Stage (Develop), the activities carried out at this 

stage are the validation of the learning tools and all the practicality and effectiveness of the 

learning tools. In addition to validation, a trial phase was also carried out to find out 

whether the developed LKPD was practical and effective. In detail, the steps for 

developing the PBL-based Independent Curriculum LKPD with the 4-D model are 

presented in the figure below. 
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English Version 

 
Figure 1. LKPD Development Steps with 4-D Model 

 

The expert validation stage aims to produce valid PBL-based Independent 

Curriculum Worksheets. This validation aims to assess the quality of learning tools that 

have been developed. In addition to the device, the practicality and effectiveness of the 

instrument to be used will also be validated. Validation of the learning tools developed is 
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carried out by mathematics lecturers who are experts in their field. The basis for revising 

learning tools based on the validation results. 

The revision results that have been carried out after the validation process are then 

called prototype II. Prototype II was then used for a limited trial with the aim of knowing 

whether the LKPD that had been developed really met the user's needs. In addition, this 

stage is also to determine the level of practicality and effectiveness of the developed 

LKPD. Implementation of this trial was carried out by carrying out a learning process of 4 

meetings as well as meetings for written assessments (Pre Test and Post Test). The results 

of the Pre Test and Post Test are used to test the effectiveness of the LKPD by calculating 

the gain index (N-Gain). For the N-Gain calculation as follows (Oktapia & Siregar, 2023). 

N-Gain (g)  = (Score Post Test-Score Pre Test )/(Score Ideal-Score Pre Test) 

Table 2. N-Gain Categories (g) 

No N-Gain Score N-Gain Interpretation 

1 0,00 < g < 0,30 Low 

2 0,30 ≤ g ≤ 0,70 Keep 

3 0,70 < g < 1,00 Tall 

 

Based on the trial phase carried out, practicality and effectiveness data were obtained from 

the developed LKPD. 

 

RESULT AND DISCUSSION 

Defining Stage 

At the Defining stage, information was collected about learning needs through 

analysis of the objectives and limitations of the material. The collection of this information 

was carried out by interviewing the mathematics teacher of class X SMA Negeri 1 Sekaran 

and observing students in class learning with the steps namely initial-end analysis, student 

analysis, concept/material analysis, then formulation of learning objectives. 

Based on the results of interviews conducted with a class X math teacher at SMA 

Negeri 1 Sekaran, the researchers obtained some information. First, some of the obstacles 

encountered by teachers in learning, namely the abilities possessed by students vary so that 

teaching materials are needed that are suitable for all students. Second, the textbooks used 

contain little subject matter related to real life and worksheets are not available (Atika & 

MZ, 2016). Third, there is still very little provision of HOTS-based LKPDs which are 

developed independently by teachers, especially LKPDs in the relatively new Independent 

Curriculum. Finally, the teacher agrees with the development of LKPD which is expected 

to help increase students' HOTS. Then the teacher who taught mathematics in class X 



 

 

  

1423 Arezqi Tunggal Asmana, Abdur Rohim, Khafidhoh Nurul Aini, Vina Pandu Winata 

SMA Negeri 1 Sekaran chose trigonometry material on geometric elements as material 

with low student learning outcomes. 

From the interview results, it was also obtained a curriculum review of the 

Independent Curriculum used in SMA Negeri 1 Sekaran. The analysis of the curriculum in 

question is an analysis of the formulation of learning achievement indicators on geometric 

elements for trigonometry material. However, in the curriculum analysis there were no 

changes to the CP, TP or indicators, the reason being that the indicators contained in the 

curriculum were appropriate. Learning Outcomes (CP) used in LKPD, namely at the end of 

phase E, students can solve right-angled triangle problems involving trigonometry 

comparisons and their applications. 

Learning Objectives (TP) used are: (1) students are able to solve problems on right 

triangles, (2) students are able to solve problems on trigonometry comparisons. Then the 

Learning Objectives Achievement Indicators (IKTP) used are: (1) students are able to 

explain the concepts of converting angles, radians, and rotations, (2) students are able to 

explain the definition of trigonometry ratios in right triangles by connecting them to the 

Pythagorean concept, (3) students are able to identify Trigonometry in quadrants and relate 

to the concept of related angles and special angles in Trigonometry, (4) students are able to 

solve Contextual problems related to Trigonometry comparisons in right triangles. 

The results of observations on the way teachers teach are obtained from some 

information. First, the learning activities carried out by the teacher have led to efforts to 

teach students but the role of the teacher is still dominant so that students do not have the 

opportunity to be active. In the learning process, students are only considered as learning 

objects (Gustin et al., 2020). Second, the learning carried out by the teacher has not 

accustomed students to think for themselves using the knowledge they have in learning 

new material. In addition, learning activities also do not facilitate students in training 

themselves so they can make conclusions from the material that has been studied. 

Design Stage 

At the design stage, PBL-based LKPD Independent Curriculum was designed with 

the steps namely preparing PBL-based Independent Curriculum LKPD teaching materials, 

format selection, and initial design. The LKPD design is based on information from the 

Defining stage. In addition to making PBL-based Independent Curriculum LKPD, 

supporting instruments were also made, namely teaching modules and written assessments. 

The written assessment in the form of Pre Test and Post Test was made referring to the 

revised knowledge dimension of Bloom's Taxonomy adapted from Anderson et al. (2001). 
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The Pre Test and Post Test each consist of 4 questions. Then the initial draft of the LKPD 

is presented in the following figure. 

 

English Version 

 
Figure 2. Preliminary Design of PBL-Based Independent Curriculum LKPD 

 

Development Stage 

At the Development stage, validation of the learning tools and all the practicality 

and effectiveness of the learning tools has been carried out. PBL-based Independent 

Curriculum LKPD validation was carried out by 2 validators, namely 1 mathematics 

education lecturer and 1 mathematics teacher for material expert validation and by 2 

validators, namely 2 mathematics education lecturers for media expert validation. Analysis 

of the data that has been collected from the material expert validation test and media expert 

validation test to assess whether the LKPD product is valid or invalid using a questionnaire 

data instrument (Agustina et al., 2019). The validation sheet that has been filled in by the 

expert is then converted as in the table below. 
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Table 3. PBL-Based Independent Curriculum LKPD Validation Results 

No Information Average Percentage Criteria 

1 Material expert validation 88% Highly Valid 

2 Media expert validation  94% Highly Valid 

  Conclusion 91% Highly Valid 

 

Based on Table 3, the average percentage of material expert validation test results 

obtained is 88% with very valid qualifications and does not need to be revised so that the 

material prepared is suitable to be taught to students. Then proceed with the assessment of 

the media expert validation test which gets an average percentage of 94% with very valid 

information so it doesn't need to be revised and is suitable for use. Then the validator 

provides suggestions for multiplying pictures and reducing words that are ambiguous or 

unclear in their placement and adjusting the form of the questions whether the questions 

include fields or essays. In general, the average percentage of validation results is 91% 

with a very valid category so that it can be recommended for use in the learning process, 

especially in Trigonometry material. After being validated, several parts of the LKPD have 

undergone improvements or revisions according to the suggestions from the validator. 

Some of the changes after the repairs were made can be seen in Table 4. 

Table 4. Differences Before and After Revision 

No Before Revision After Revision 

1 
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No Before Revision After Revision 

2 

  
3 
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No Before Revision After Revision 

4 

  
 

English Version 

No Before Revision After Revision 

1 
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No Before Revision After Revision 

2 

  

3 
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No Before Revision After Revision 

4 

  
 

From Table 4 it is explained that image number 1 has been improved in the display 

format to make it more attractive as well as the YouTube link. In picture number 2, the 

image editing of the questions was corrected and some of the words in the questions were 

corrected. In picture number 3 there is an improvement to the word in the definition, 

namely "... obtained from ..." as well as the addition of a link from the material. In figure 4, 

the display format has been improved, especially the table, and the words in the table have 

been improved from "β" to "α". Then in picture number 4 the word correction was also 

carried out in the group problem, namely "270°". 

After being revised, the revised results are then called prototype II which is ready 

for a limited trial with the aim of knowing that the LKPD that has been developed really 

fits the user's needs. Then a trial phase was carried out on the developed LKPD to see how 

practical and effective it was. To find out the level of practicality through observing the 

implementation of LKPD and questionnaires for teacher and student responses. The results 

of observing the implementation of LKPD from each meeting by observers are presented 

in the table below. 

Table 5. Results of PBL-based Independent Curriculum LKPD Implementation 

The Meeting Score Teacher Activities (%) 

1 13 87% 

2 13 87% 

3 14 93% 

4 15 100% 

Average Percentage of 

Implementation 
13,75 92% 
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Based on Table 5, the average percentage of LKPD implementation for teacher 

activities is 92% with very practical qualifications. This was obtained from the percentage 

of LKPD implementation for teacher activities at the 1st meeting was 87% with very 

practical qualifications, for teacher activities at the 2nd meeting was 87% with very 

practical qualifications, for teacher activities at the 3rd meeting was 93%. with very 

practical qualifications, as well as for teacher activities at the 4th meeting is 100% with 

very practical qualifications. It can be seen that there has been an increase in the 

implementation of LKPD for teacher activities from the 1st meeting to the 4th meeting so 

that it shows an improvement in teacher activities in learning. 

In addition to the results of PBL-based Independent Curriculum LKPD 

implementation, the results of teacher response questionnaires and student response 

questionnaires were also obtained. The results were obtained from the teacher's response 

questionnaire sheet and student response questionnaires given to teachers and students 

after the Post Test. A summary of the results of the teacher's response questionnaire and 

the student's response questionnaire can be seen as follows. 

Table 6. Teacher Response Questionnaire Results 

No Statement Score 

1 Products can be used to achieve learning objectives. 5 

2 The scope of the material on the questions already represents 

each Indicator of Achievement of Learning Objectives 

(IKTP) in Class X Trigonometry Learning Objectives (TP). 

5 

3 The combination of text, images and videos in the product is 

attractive and harmonious.  

4 

4 Instructions for use are clearly listed in the product. 5 

5 Products can be used easily. 5 

6 Products use language that is simple and easy to understand. 4 

7 The words or terms used are consistent and easy to 

understand. 

5 

8 There are video examples of introductory problems and 

solving instructions to help understand the material. 

5 

9 Variations in how to answer challenging questions to solve. 5 

10 The product supports independent mastery of material and 

can be used as an alternative learning resource. 

4 

Amount 47 

Teacher Response Percentage 94% 

Criteria Very Practical 

 

Table 7. Student Response Questionnaire Results 

Respondents 
Statement Points 

1 2 3 4 5 6 7 8 9 10 

S1 5 5 5 4 5 4 4 5 5 5 

S2 4 5 5 5 4 3 4 4 4 4 
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Respondents 
Statement Points 

1 2 3 4 5 6 7 8 9 10 

S3 5 4 4 5 5 4 5 4 4 4 

S4 4 5 5 5 5 3 5 5 5 4 

S5 4 4 3 5 5 5 5 4 4 4 

S6 5 5 5 5 4 4 4 4 5 4 

S7 5 4 4 5 5 5 5 4 4 5 

S8 4 4 4 4 5 4 4 5 5 4 

S9 4 5 5 4 5 5 5 4 3 3 

S10 5 4 4 4 4 3 4 4 4 4 

S11 4 4 5 5 5 4 5 5 5 4 

S12 4 5 4 4 5 5 5 4 4 4 

S13 5 4 4 5 3 4 5 4 5 4 

S14 4 3 5 5 5 4 4 4 4 4 

S15 4 5 4 5 5 5 4 5 5 4 

S16 5 4 5 4 4 4 3 5 4 3 

S17 3 4 3 5 5 3 5 4 4 4 

S18 5 4 5 5 5 4 4 4 5 4 

S19 5 4 5 5 5 3 4 3 4 5 

S20 4 5 4 4 4 4 5 4 4 4 

S21 4 5 4 4 4 5 5 4 5 5 

S22 4 5 5 5 5 4 5 4 5 4 

S23 5 4 5 4 5 5 5 5 4 4 

S24 4 5 5 5 4 4 4 4 4 4 

S25 5 5 4 4 5 4 4 4 5 4 

S26 4 4 5 5 5 5 5 4 4 5 

S27 3 5 4 4 5 4 4 4 4 5 

S28 4 4 5 5 4 4 4 5 4 5 

S29 5 5 5 4 5 5 4 4 4 4 

S30 4 4 5 5 5 4 4 4 4 5 

S31 5 5 5 5 5 5 5 4 5 4 

S32 4 5 5 4 5 5 4 5 4 5 

Amount 139 143 145 147 150 134 142 136 139 135 

Total number 1410 

Percentage of 

Student 

Responses 

88% 

Criteria Very Practical 

 

Based on Table 6, the percentage of teacher responses in using PBL-based 

Independent Curriculum LKPD was 94% with very practical qualifications. This shows 

that the teacher is easy to use LKPD in learning. From Table 7 it is obtained that the 

percentage of student responses was 88% with very practical qualifications. This shows 

that students are interested in reading and studying the developed LKPD and feel that the 

developed LKPD is easy to use and understand. This is in line with the results of a study 
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by Khairunisa et al. (2020) which stated that Problem Based Learning received positive 

responses from teachers and students. Based on the results of the questionnaire, the 

responses of teachers and students who used learning tools in the form of PBL-based 

Independent Curriculum LKPD showed the very practical category. 

Then to find out the level of effectiveness through observing the activities of 

students and the results of written assessments in the form of Pre Test and Post Test. 

Student activities start from the initial meeting to the end through the PBL stages contained 

in the LKPD, namely: (1) students orient the problem in the LKPD, (2) students group 

together to learn through the LKPD, (3) students discuss problems in the LKPD, (4) 

students present the results of their discussions, and (5) students evaluate the problem 

solving process to draw conclusions about learning activities. The results of observations 

of student activities from each meeting by the observer are presented in the following 

table. 

Table 8. Student Activity Results 

The Meeting Score Student Activity (%) 

1 12 80% 

2 13 87% 

3 13 87% 

4 14 93% 

Average Percentage of Activity 13 87% 

 

From Table 8 it is obtained that the average percentage of student activity is 87% 

with very effective qualifications. This was obtained from the percentage of student 

activity at the 1st meeting which was 80% with effective qualifications, for student 

activities at the 2nd meeting was 87% with very effective qualifications, for student 

activities at the 3rd meeting was 87% with qualifications are very effective, and for student 

activities at the 4th meeting is 93% with very effective qualifications. It can be seen that 

there has been an increase in student activity from the 1st meeting to the 4th meeting so 

that it shows that students are more active in learning, even though at the 1st meeting with 

effective qualifications. 

In addition to the results of student activities on the use of PBL-based Independent 

Curriculum LKPD, the results of written assessments for the Pre Test and Post Test were 

also obtained. The results of the Pre Test and Post Test are presented in the table below. 

Table 9. Pre Test and Post Test Results 

Pre Test Post Test 
HOTS 

Learners  

Ideal 

Score 

 Score  

N-Gain 

N-Gain 

Interpretation  

41 81 96% 100 0,6813 Keep 
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From the results of Table 9 it can be seen that the use of PBL-based Independent 

Curriculum LKPD has an effect on student scores. Because when using LKPD students 

experienced significant development, namely initially getting an average Pre Test score of 

41, after using the PBL-based Independent Curriculum LKPD obtained an average Post 

Test score of 81. Results from the Pre Test and Post Test on the assessment writing 

obtained an increase in HOTS students by 96%. Then the N-Gain value if added up is 

0.6813 which indicates that there is a sufficient (Oktapia & Siregar, 2023) increase in 

HOTS students by using PBL-based Independent Curriculum LKPD. This is in line with 

the results of research conducted by Purwasi & Fitriyana (2020) which states that Problem 

Based Learning can increase students' HOTS. Based on the results of student activities and 

the results of written assessments using PBL-based Independent Curriculum LKPDs, they 

are included in the very effective category. This shows that through a series of activities 

and practice questions in the form of HOTS questions in LKPD, students' HOTS can be 

increased, which is in line with the research results of Rizal (2018). However, the tests in 

this research were still limited to one class where the N-Gain value had not yet reached the 

high category. 

 

CONCLUSION 

Based on the results and discussion above, it can be concluded that the LKPD 

Independent Curriculum based on Problem Based Learning on Trigonometry material that 

was developed fulfills valid, practical, and effective categories to improve students' HOTS. 

Validity is shown by the average percentage of LKPD validation results is 91%. 

Practicality is shown by (1) the average percentage of LKPD implementation is 92%, (2) 

the percentage of teacher responses is 94%, and (3) the percentage of student responses is 

88%. Effectiveness is shown by (1) the average percentage of student activity is 87% and 

(2) the HOTS increase of students from written assessments is 96%. From the N-Gain 

value of 0.6813, it indicates that there is a sufficient increase in the HOTS of students by 

using PBL-based Independent Curriculum LKPD. Suggestions for further research, in the 

development of Problem Based Learning-based LKPD Independent Curriculum in the 

form of a digital form called e-LKPD and can also develop the Independent Curriculum e-

LKPD with other learning models. 
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