
Journal of Educational Sciences Vol. 4 No. 4 (Oct, 2020) 864-880 

 

 

 

 

Journal of Educational Sciences 
Journal homepage: https://jes.ejournal.unri.ac.id/index.php/JES 

 

Development of Learning Tools based on the Discovery Learning 

Model Integrating 21
st
 Century Skills in Trigonometric Materials 

in High Schools 

Ade Putri, Kartini, Putri Yuanita 
Faculty of Teacher Training and Education, Universitas Riau, 28293, Indonesia 
 

ARTICLE INFO  A B S T R A C T 

Article history: 

Received: 16 May 2020 

Revised: 13 Oct 2020 
Accepted: 05 Oct 2020 

Published online: 24 Oct 2020 

 This research is based on the limited discovery learning 

based learning tools that integrate 21
st
-century skills. The 

purpose of this study is to produce a valid and practical 

discovery learning-based of the learning tools that integrate 

to 21
st
-century skills in trigonometric material. The 

development model used the 4D model which consists of 

the define, design, develop, and disseminate stages. The 

tools being developed were syllabus, lesson plans, and 

student worksheets. The instrument used was a validity 

instrument in the form of a validation sheet, practical 

instruments in the form of student response questionnaires, 

and observation sheets. The data collection technique was 

carried out by distributing questionnaires and observations. 

The limited trials were conducted on 16 students of class 

XII MIPA 1 SMA Babussalam Pekanbaru, while 

practicality trials were carried out in class XI MIPA 2 SMA 

Babussalam Pekanbaru. The data analysis technique used 

in this research is quantitative data analysis and qualitative 

data analysis. From the results of data processing obtained 

an average syllabus validation result of 3.20; lesson plans 

3.36; and student’s worksheet 3.43. The average student 

response questionnaire results in limited trials and field 

trials were 85.75% and 91.25%, respectively, with the very 

practical category. The average result of the observation 

sheet on the implementation of learning activities was 87%. 

It can be concluded that the learning tools developed are 

valid and practical. 
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1. Introduction 

 

Entering the 21
st
 century, challenges in all aspects of life will be even greater. 

Therefore, reliable and quality human resources are needed. This means that to 

create reliable and quality human resources, students must be equipped with the 
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skills needed in the 21
st
 century. Students must have the four skills needed in the 

21
st
 century. 21

st
-century skills are known as 4C's, namely critical thinking, 

creativity, communication, and collaboration. These four skills are skills that 

students must have to compete and survive to face global challenges (Afriyanti et 

al., 2018).  

 

In terms of improving the quality of education in Indonesia, the government has 

made several policies, one of which is to implement the 2013 Curriculum. The 

Ministry of Education and Culture No. 20/2016 on Graduates Competency 

Standards (SKL) explicitly states that graduates must have thinking and acting 

skills: 1 ) creative, 2) productive, 3) independent, 4) critical, 5) collaborative, and 

6) communicative. This indicates that the goal of education in Indonesia has 

anticipated the demands of life in the 21
st
 century, namely to create graduates who 

not only have 4C skills but are also productive and independent. 

 

According to the Ministry of Education and Culture No. 103 of 2014 concerning 

Learning in Primary and Secondary Education, the content of the 2013 revised 

edition of the 2013 Curriculum Implementation Plan compiled must integrate four 

things, namely Strengthening Character Education (PPK), literacy, 21st-century 

skills or termed as 4C (critical thinking, creativity, communication, and 

collaboration), and High Order of Thinking Skill (HOTS). The implementation of 

the 2017 revised edition of the 2013 Curriculum which integrates 21st-century 

skills requires the pedagogical ability of teachers in designing mathematics 

learning tools, where these learning devices will be used in the learning process. 

 

According to Susianna (2014), based on 350 questionnaire data from primary, 

secondary education teachers and lecturers in various regions in Indonesia, it was 

found that only 35% could explain 21st-century skills and only 17% could design, 

implement and access learning that emphasized 21st-century skills with a right. 

21st-century skills are in line with the 2013 curriculum, so learning tools that 

integrate 21st-century skills are needed to support the successful implementation 

of the 2013 curriculum. However, the lack of use and preparation of learning tools 

that integrate 21st-century skills makes it difficult for teachers to design these 

learning tools themselves. 

 

In line with Susianna's (2014) research, the results of the analysis of tools 

conducted by researchers in several high schools also show that the tools used by 

teachers have not integrated 21st-century skills. Learning sources in the form of 

textbooks are mathematics books published by the government. For the 

implementation of learning in the classroom, the teacher has implemented group 

learning. 

 

Based on the results of interviews with researchers with mathematics teachers at 

Babussalam High School in Pekanbaru, the teacher had applied group learning. In 

its implementation, teachers and students use a worksheet published by Intan 

Pariwara which contains a summary of the material and practice questions. In 

addition to the Intan Pariwara's worksheet, the teacher also provides the worksheet 

made by the teacher. The student's worksheet provided is in the form of practice 
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questions, not steps that must be taken by students in finding concepts so that 

students do not feel challenged to find concepts from the material being studied. 

 

To help students find their learning concepts, the Discovery learning model is 

considered capable of transforming teacher-centered learning into student-

centered learning. Bruner (in Wulandari et al., 2015) states that learning discovery 

by itself gives good results in discovery learning. Students try on their own to find 

solutions to problems and knowledge that are truly meaningful. In applying the 

discovery learning model the teacher acts as a guide by providing opportunities 

for students to find and construct their learning concepts. This is following the 

characteristics of discovery learning proposed by Hosnan (2014) were the main 

characteristics of learning to find, namely (1) exploring and solving problems to 

create, combine and generalize knowledge; (2) learner-centered; (3) activities to 

combine new knowledge and existing knowledge. Also, Putri, et al. (2020) stated 

that there is a discovery learning based learning device that facilitates teachers and 

students to develop critical thinking skills of students. Kartika, et al (2020) also 

stated that the application of the discovery learning model can be an alternative to 

improve students' understanding of mathematics. So by applying discovery 

learning, students will further explore their abilities. 

 

One of the subject matter that can help students to find and construct their 

knowledge is trigonometric material. In Khotimah's research, et al. (2016) it is 

known that trigonometry is a material that is difficult for students to understand 

and learning outcomes are still very low. This is because students' understanding 

is not optimal on this material, students tend to memorize and are not directly 

involved in the discovery of the concept of trigonometry. Also, Prasojo's research 

(2016) also states that the difficulty of students in understanding trigonometric 

material is due to a large number of formulas and the lack of practice for 

questions about trigonometry by students. In studying trigonometric material, 

students only accept existing formulas, then memorize them. This makes students 

accustomed to only receiving and not being trained to construct their knowledge. 

In studying trigonometric material, students are highly required to have broad 

thinking skills. By training students to think independently on this material, 

students will indirectly construct their knowledge. So, with discovery learning 

based learning tools will help students in constructing their knowledge. 

 

Based on these descriptions, it is necessary to develop a discovery learning based 

learning tool that integrates 21st-century skills in trigonometric material in high 

school. The learning tools developed are adapted to the 2013 Curriculum and the 

stages of discovery learning that integrate 21st-century skills. The learning tools 

referred to are syllabus, lesson plans, and student worksheet. The Discovery 

Learning model consists of 5 stages. The five stages are applied to the lesson plan 

and integrated with 21st-century skills to determine the steps for learning 

activities and are applied to the student's worksheet to determine the steps to find 

a concept. 
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2. Methodology 

 

This type of research was research development or Research and Development 

(R&D). The R&D model that will be used in this research is 4-D developed by 

Thiagarajan and Semmel (in Mulyatiningsih, 2014). The 4-D model consisted of 4 

stages, namely: Define, Design, Develop, and Disseminate. The test subjects were 

students of class XI MIPA 2 SMA Babussalam Pekanbaru. The instrument used 

was a validity instrument in the form of a validation sheet for the syllabus, lesson 

plans, and student's worksheet; practical instruments in the form of student 

response questionnaires, and observation sheets. The data collection technique 

was carried out by validating learning devices to determine the validity and 

distributing student response questionnaires and observation sheets to determine 

the practicality of the learning tools. 

 

The data analysis technique used is quantitative data analysis and qualitative data 

analysis. Quantitative data analysis consisted of data validation and practicality 

data analysis. Validation data analysis was carried out to determine the validity 

level of the learning tools developed. This analysis was carried out by determining 

the average value of each aspect on the validation sheet and the results obtained 

were adjusted to the validity criteria used. Furthermore, the practicality data 

analysis of the student response questionnaire and observation sheet aims to 

determine the practicality level of the learning tools developed by determining the 

average percentage of the value of each aspect in the student response 

questionnaire and observation sheet. Furthermore, the results of practicality data 

analysis will be adjusted to the practicality criteria used. The validity criteria can 

be seen in Table 1 (Suharsimi Arikunto, 2012). 

 

Table 1. Learning Tool Validity Criteria 

Interval Category 

3,25 ≤ 𝑥̅ < 4 Very Valid 

2,50 ≤ 𝑥̅ < 3,25 Valid 

1,75 ≤ 𝑥̅ < 2,50 Less Valid 

1,00 ≤ 𝑥̅ < 1,75 Not Valid 

 

In Table 1, the average value of the device validation results is symbolized by x ̅ . 

The product developed is said to be feasible to be tested if the minimum level of 

validity achieved based on the results of the validator's assessment falls into the 

valid category. The criteria for practicality can be seen in Table 2 (Sa'dun Akbar, 

2013). 

Table 2. Practicality Criteria 

Interval Practicality Category 

85,01% - 100,00% Very Practical 

70,01% - 85,00% Practical 

50,01% - 70,00% Less Practical 

01,00% - 50,00% Not practical 
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According to Akbar (2013), learning tools can be used if the percentage of 

readability is more than 70%. The product being developed is said to fulfill the 

practical aspect well if the minimum level of practicality achieved is practical. 

 

 

3. Results and Discussion 

Developed Media  

 

This study uses a 4D development model. At the defined stage, five things must 

be done, namely preliminary-final analysis, analysis of student characteristics, 

concept analysis, task analysis, and objective specifications. In the initial analysis, 

the researchers found the information in the field that will be used as the basis for 

this study to develop learning tools designed based on learning models that can 

integrate 21st-century skills. Based on the analysis of mathematics learning tools 

from four high schools in Pekanbaru city and interviews with 4 mathematics 

teachers, it is known that teachers have not used learning tools that are following 

the demands of learning in the 2013 curriculum that integrates 21st-century skills. 

This is due to the lack of understanding of teachers about 21st-century skills, and 

limited time in the process of arranging tools. 

 

In the analysis of students, researchers dig deeper into the intellectual abilities of 

students aged 15-17 years. At that age, the intellectual abilities of adolescents 

have reached the formal operation phase, according to Piaget's concept. Students 

are generally able to reason, think broadly, and construct their knowledge. 

However, this is different from class XI students in general, not all students can 

reason, think broadly, and construct their knowledge. The difference in the 

intellectual abilities of different students is used by researchers as a consideration 

in developing learning tools. Learning models that can help students to reason, 

think broadly and construct their knowledge so that it helps students to find 

concepts is a discovery learning model by integrating 21st-century skills. 

 

The next analysis is a concept analysis that contains concepts to be developed and 

arranged systematically. There are 4 concepts developed, namely the sine rule, the 

cosine rule, the area of a triangle if you know the two sides and the angle of the 

triangle, and the area of the triangle if you know the three sides. The results of the 

concept analysis are used to determine the tasks that will be carried out by 

students during learning. The defined stage ends with the specification of learning 

objectives. Learning objectives are determined based on the results of concept 

analysis and task analysis. 

 

At the design stage, the researcher designed the tools to be developed in the form 

of a syllabus, lesson plans, student worksheets, student response questionnaires, 

and learning implementation observation sheets. In the design of the syllabus, the 

lesson plan, and student’s worksheet researchers integrate 21st-century skills in 

each phase of the discovery learning model. 
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Furthermore, at the development stage, the researcher developed the design of the 

learning device, validated and revised the product, and tried out the product. The 

results of the development of the syllabus are presented in Figure 1. 

 

 
 

 
 

Figure 1. Result of Syllabus Development 

 

In the syllabus, it appears that each phase of discovery learning integrates 21st-

century skills. Marked in bold. Furthermore, the development of the lesson plan is 

based on the syllabus and is developed according to the design in Figure 2. 
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Figure 2. The Design of The Development of The Lesson Plan 

 

The results of the student’s worksheet development are presented in Figure 3 and 

Figure 4. 

 

Figure 3. Student’s Worksheet’s Cover 
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Figure 4. Stimulation Phase in Student’s Worksheet 

 

In the student’s worksheet, the activities carried out to follow the discovery 

learning stages that integrate 21st-century skills at each stage. After the product 

development is carried out, the researcher validates 3 validators who are 

competent in their fields. The results of the validation were analyzed and then 

revised according to input and suggestions from the validators. The results of the 

overall syllabus validation are shown in Table 3 (Researcher Data Processing, 

2019). 

 

Table 3. Results of Syllabus Validation 

No. 
The aspect of Assessment of the 

SyllabusResults of Syllabus Validation 
Score Criteria 

1 Completeness of syllabus components 3,67 Very valid 

2 The description of KD in the IPK 3,17 Valid 

3 
The suitability of the activities carried out with 

the scientific approach 
3,07 Valid 

4 
The suitability of the activities carried out with 

the discovery learning model stage 
3,11 Valid 

5 
Availability of learning activities that integrate 

21st-century skills 
3,08 Valid 

6 
Appropriateness of learning outcome 

assessment 
3,33 Very valid 

7 Time allocation accuracy 3,67 Very valid 

8 
Suitability of learning resources with 

competency achievement 
3,33 Very valid 

Percentage of average 3,20 

Criteria Valid  

 

The percentage of syllabus validation results is 3.20 with valid criteria. The three 

validators concluded that the syllabus could be used by revising the completeness 

of the syllabus identity, using effective sentences, and detailing learning activities. 

Lesson plans validation results obtained an average value of 3.36 with very valid 
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criteria. The complete results of the lesson plan validation are shown in Table 4 

(Researcher Data Processing, 2019). 

 

Table 4. Lesson Plan Validation Results 

No. Lesson Plan Assessment Aspects 

Score 

Average RPP-

1 

RPP-

2 

RPP-

3 

RPP-

4 

1 
Completeness of Lesson Plan 

components 
3,67 3,67 3,67 3,67 3,67 

2 Clarity of the formulation of the IPK 3,33 3,67 3,67 3,33 3,50 

3 
Clarity of the formulation of learning 

objectives 
3,17 3,00 3,67 3,33 3,29 

4 
Suitability and completeness of 

learning materials 
3,27 3,33 3,47 3,47 3,39 

5 

The suitability of tools, media, and 

materials as well as learning 

resources with learning materials 

3,33 3,00 2,67 3,67 3,25 

6 Preliminary activities 3,13 3,00 3,47 3,47 3,27 

7 
Suitability of learning activities with 

the scientific approach 
3,00 3,27 3,20 3,33 3,20 

8 

The suitability of learning activities 

with the discovery learning model 

stages 

3,50 3,39 3,39 3,39 3,42 

9 
Availability of learning activities that 

integrate 21st- century skills 
3,09 3,25 3,17 3,17 3,17 

10 
Appropriateness of learning outcome 

assessment techniques 
3,33 3,67 3,33 3,33 3,42 

11 

The suitability of the assessment 

instrument with the indicators of 

competency achievement 

3,33 3,67 3,33 3,33 3,42 

Percentage of average 3,29 3,36 3,37 3,41 3,36 

Criteria 
Very 

Valid 

Very 

Valid 

Very 

Valid 

Very 

Valid 

Very 

Valid 

 

Based on the validation results, the average value for RPP-1 is 3.29; RPP-2, 

namely 3.36; RPP-3 is 3.37 and RPP-4 is 3.41. The four lesson plans met the very 

valid criteria. The three validators concluded that the lesson plan can be used with 

revision. The researcher also made revisions based on the suggestions and input 

provided by the validator. Some of the suggestions given by the validator were in 

the form of completeness of lesson plan identities, the suitability of facts on 

learning materials, the suitability of media, learning tools and materials, and the 

use of PowerPoint media. 

 

In the student’s worksheet the aspects of the assessment are the front page display 

of the student’s worksheet, the learning objectives on the cover of the student’s 

worksheet, the suitability of the learning material, the suitability of the student’s 

worksheet components with the discovery learning model stages, there is an 

integration of 21st-century skills in each component of the student’s worksheet, 
the suitability of using language and sentences, and suitability. writings, pictures, 

and displays in the student’s worksheet. The results of the student’s worksheet 

validation as a whole are shown in Table 5 (Researcher Data Processing, 2019). 
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Table 5. Validation Result of Student’s Worksheet  

No. LKPD Assessment Aspect 

Score   

LKPD-

1 

LKPD

-2 

LKPD-

3 

LKPD-

4 

Average 

1 LKPD front page display 4,00 4,00 4,00 4,00 4,0 

2 
Learning objectives on the 

cover of the LKPD 
3,50 3,33 3,50 3,50 3,5 

3 
Suitability of learning 

material 
3,67 3,33 3,33 3,33 3,4 

4 

The suitability of the LKPD 

components with the 

discovery learning model 

stages 

3,00 3,22 3,06 3,06 3,1 

5 

There is an integration of 

21st-century skills into each 

component of the LKPD 

3,59 3,59 3,33 3,33 3,5 

6 Use of LKPD 3,67 3,67 4,00 4,00 3,84 

7 
The suitability of the use of 

language and sentences 
3,42 3,25 3,17 3,25 3,3 

8 

Suitability of writing, 

images, and appearance in 

LKPD 

3,41 3,45 3,22 3,22 3,3 

Percentage of Average 3,53 3,48 3,45 3,46 3,48 

Criteria 
Very 

Valid 

Very 

Valid 

Very 

Valid 

Very 

Valid 

Very 

Valid 

 

Based on the results of the student’s worksheet validation, the average score for 

LKPD-1 was 3.53; LKPD-2 3,48; LKPD-3 3.45, and LKPD-4 3.46. The average 

value of the validators for the four student’s worksheets was 3.48 with very valid 

criteria. However, the validator provides suggestions for improving student’s 

worksheets such as the student’s worksheet cover that must be separated from the 

core page, providing sufficient space to answer, replacing problems in LKPD-3, 

and LKPD-4. After all the devices were revised, researchers proceeded to a 

limited trial. In a limited trial, the researchers tested the student’s worksheet on 16 

students of class XII MIPA 1 SMA Babussalam Pekanbaru. Limited trials were 

conducted to see the legibility of the developed student’s worksheet. The results 

of student responses can be seen in Table 6 (Researcher Data Processing, 2019). 

 

Table 6. Results of Student Response in Limited Trial Stage 

No. LKPD 

Display and 

Language 

Aspects 

Presentation 

Aspects of the 

Material 

Aspects of 

Learning 

Activities 

Benefits 

Aspects 

1 LKPD-1 80,6% 78,8% 81,4% 83,3% 

2 LKPD-2 87% 89% 82,1% 86,3% 

3 LKPD-3 90,2% 89,8% 83,4% 91% 

4 LKPD-4 88,2% 91% 85,7% 86,7% 

Average 86,5% 87,2% 83,15% 86,95% 

Criteria 
Very 

Practical 
Very Practical Practical 

Very 

Practical 
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The results of the students' responses showed that all student’s worksheets had 

met the very practical criteria with an average percentage of 85.75%. Overall the 

implementation of the limited trial ran smoothly. Students look enthusiastic about 

working on the student’s worksheet given by the researcher. Suggestions and 

input from the results of limited trials become material for revisions for 

researchers before carrying out field trials. Infield trials, researchers tested the 

devices in class XI MIPA 2 SMA Babussalam Pekanbaru. The researcher acts as 

an observer while the teacher acts as a teacher using the developed tools. The 

results of the students' responses at the field trial stage showed that the student’s 

worksheet tested had met the very practical criteria as shown in Figure 5. 

 

 

Figure 5. Results of Student Responses at the Field Trial Stage 

 

Based on the results of the observation sheet on the implementation of the 

learning process, the average value of 4 meetings was 87% with very practical 

criteria. Learning activities were carried out well in the four meetings.  

 

Discussion 

 

Following the selected development model, this study follows the planned stages 

according to the 4-D development model stages. The learning tools that have been 

developed will be assessed for their validity and practicality. At the development 

stage, the researcher develops learning tools following the initial design. 

 

Validity is carried out to obtain an assessment score and revised suggestions from 

the validator for the developed device. The aspects assessed in this syllabus 

consist of two aspects, namely the content aspect and the construction aspect with 

several assessment indicators. The validator provides an assessment of these two 

aspects with the following results: the content aspect includes the syllabus identity 

with the value given by the validator is 3.67 meaning that the syllabus component 

is following Permendikbud no. 22 of 2016. In the selection of Basic Competence 

described in Indicators Of Competence Achievement and related to the average 

basic competence given by the validator is 3.17 with the valid category. This is 

because the operational verb used in the Indicators Of Competence Achievement 

has not been measured, so it needs to be improved. In the assessment technique, 

the score was 3.33, which means that the assessment technique was valid 
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following the assessment technique with an authentic assessment which was 

divided into assessments of knowledge and skills.  

 

In this research, however, the assessment still needs improvement in the example 

of the assessment instrument. For the accuracy of time allocation, the suitability of 

learning resources, and the achievement of basic competence, values were 

obtained 3.67 and 3.33, which means that the time allocation set is good enough 

with the learning material to be delivered in learning, the selected learning 

resources support the achievement of basic competence and the characteristics of 

the participant's students. Validators suggest adding other clear references. If 

using the internet, then include the web address. 

 

The construction aspect which includes learning activities adapted to the steps of 

the discovery learning model and the scientific approach that integrates 21st-

century skills is obtained a score of 3.09 with a valid category. It can be said that 

these learning activities are following the discovery learning model and the 

scientific approach that integrates 21st-century skills. However, in learning 

activities, the integration of 21st-century skills in the discovery learning model 

must be explained more. In other words, the researcher must connect each stage in 

the discovery learning model with 21st-century skills. Overall, the syllabus 

developed by the researcher meets the valid criteria. This was obtained based on 

the analysis of the validity of the syllabus which reached an average value of 3.20. 

The syllabus developed is considered to be following the provisions stipulated in 

Permendikbud number 22 of 2016 concerning Basic and Secondary Education 

Process Standards with some improvements according to the validator's 

suggestions. 

 

The validation assessment of the lesson plan is the same as the syllabus which 

consists of several aspects. The validation value of the lesson plan identity 

component is 3.67. Based on these scores the lesson plan components are 

complete and following Permendikbud No. 22 of 2016, only one of the validators 

suggested including the name of the school. However, because the product 

produced was not intended for one school, the researchers did not include the 

name of the school on the lesson plan identity. The clarity of the formulation of 

competency achievement indicators (Indicators Of Competence Achievement) 

with basic competencies, the value given is 3.50 or about 87.5%. This means that 

the Indicators of Competence Achievement described is following basic 

competencies and measured using operational verbs, but researchers need to 

improve the editorial of the sentence.  

 

The next aspect is the clarity of the formulation of learning objectives, the value 

given by the validator is 3.29 or 82.3%, meaning that the learning objectives are 

following the Indicators Of Competence Achievement that has been determined 

and contain elements A, B, C, D. The suitability of learning materials containing 

facts, concepts, principles and procedures obtained a value of 3.39 or 84.75%, 

which means that the learning materials in the lesson plan are appropriate and 

contain facts, concepts, principles, and procedures. However, researchers must 
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improve the facts on each lesson plan with symbols or notations related to the 

material. 

 

The suitability of the coverage of learning materials with learning tools/media, 

with learning resources, and the suitability of the coverage of learning materials 

with the experiences of students, the value is given by the validator was 3.17 or 

79.25%. The validator suggests that researchers add the use of media to learning 

activities. The value given by the validator is included in the valid category, 

meaning that the learning activities in the lesson plan are good in terms of the 

suitability of material coverage with learning tools/media, with learning resources 

and learning activities in the lesson plan can make it easier for students to learn. 

 

In the constructed aspect, including the formulation of learning activities, namely 

preliminary activities, core activities, and closing activities, are considered very 

valid with a value of 3.26 or 81.5%. That is, the learning activities arranged are 

following the discovery learning model stages that integrate 21st-century skills 

scientifically. However, the validator suggested that the researcher clarify the 

integration of 21st-century skills in each learning activity and stage of the 

discovery learning model. For the assessment aspect, the value obtained is 3.42 or 

85.5% with a very valid category. This means that the assessment of the lesson 

plan is following the assessment techniques on the aspects of knowledge and 

skills. Based on the results of the validator's assessment for the four lesson plans, 

the lesson plans that the researcher developed met the very valid criteria. This was 

obtained based on the analysis of the validity of the lesson plans which reached an 

overall average score of 3.32 or 83% and could be used with revisions. 

 

The lesson plans developed are considered to be following the provisions 

stipulated in number 22 of 2016 concerning Basic and Secondary Education 

Process Standards which discuss the principles of lesson plan preparation, 

including emphasizing the active participation of students and learning activities 

centered on students. The learning model used in the development of the lesson 

plan is the discovery learning model, which is learning that prioritizes personal 

experience through scientific activities (observing, asking questions, collecting 

information, reasoning, and communicating) which is a student-centered learning 

process and this model demands more students. active in learning with the teacher 

acting as a facilitator.  

 

Student’s worksheet developed by researchers meets very valid criteria. This was 

obtained based on the analysis of the validity of the student’s worksheet which 

reached an overall average score of 3.48 or 87%. Overall the student’s worksheet 

developed has fulfilled all aspects of the assessment, but there are several 

suggestions given by the validator. Some suggestions were given by the validator 

such as adding space to place students' answers, changing problems in student’s 

worksheets to make it more contextual, and using language so that it does not 

have multiple meanings. Overall, based on the results of the validation of the 

syllabus, lesson plans, and student worksheets, the learning tools developed by 

researchers have met the criteria with a very valid category. 
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According to Afdareza, et al (2020), the existence of a syllabus and lesson plans 

can help teachers create an active learning process, while student’s worksheet 

facilitates students to construct their knowledge. After the learning device was 

revised, the researcher continued with a limited trial of 16 students. In the limited 

trial phase (small group), what is being tested is the student’s worksheets. This 

trial is to see readability and practicality. The suggestions given by students are 

also a matter of consideration for researchers to revise student’s worksheet. Based 

on the results obtained from limited group trials, students suggested that the space 

to write the student’s worksheet answers was expanded and the language used in 

student’s worksheet was easier to understand. The average percentage value of 

student response questionnaires reached 85.75% with the category very practical 

and suggestions of students are used for improvement before field trials (large 

group) are carried out.  

 

Field trials were carried out to see the practicality of the Syllabus, lesson plans, 

and student worksheet. The practicality of the syllabus and lesson plans as seen 

from the observation sheet on the implementation of learning activities, while the 

practicality of the student’s worksheet is seen from the student response 

questionnaire. During the learning activities, the researcher as an observer 

observes the learning activities, then fills the teacher activity observation sheet in 

applying the discovery learning model that integrates 21st-century skills. 

Observation of teacher activities is guided by the aspects of opening activities, 

core activities, and closing activities. 

 

The practicality of the preliminary activity aspects consists of preparing students 

through greeting, praying, checking attendance, conveying learning objectives, 

conveying motivation, conveying perceptions, presenting information on learning 

activities, and forming groups. Based on the observation sheet on the 

implementation of learning activities, all preliminary activities were carried out in 

field trials. Teachers also have no trouble organizing students to sit in groups 

because groups have been formed previously. 

 

The practicality of the aspects of the core activities is adjusted to the stages in the 

discovery learning model. As for the results of the observation of the 

implementation of learning activities on field trials, the core activities were 

carried out well under the guidance of the mathematics subject teacher. However, 

in the implementation, the timing is still an obstacle, so that sometimes there are 

still groups that have not finished their presentation materials.  

 

The practicality of the aspects of the closing activities consists of formulating 

conclusions, giving formative tests, carrying out follow-up activities, and giving 

assignments, informing learning activity plans, and closing lessons. Based on 

observations, for the four meetings, all closing activities were carried out. 

However, at the first and second meetings, the time for giving formative tests took 

longer. 

 

Based on the practical results from observing teacher activities in applying 

discovery learning that integrates 21st-century skills, all aspects have been 
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implemented. However, at the first and second meetings, the timing was still not 

good. The response of students to student’s worksheet was obtained by an average 

percentage of 28 students, namely 91.5% with the very practical category. 

Students stated that the developed student’s worksheet could help them in 

learning the sine and cosine rules material. Student’s worksheet is easy to 

understand and students feel happy learning to use student’s worksheet because 

the appearance of student’s worksheet is attractive with good cover colors and 

attractive images. Also, learning by using student’s worksheets trains them to find 

for themselves the concept of the sine rule, the cosine rule, the area of a triangle if 

two sides are known, and the angle of the flaps and the area of the triangle if the 

three sides are known. 

 

The existence of a learning device with a discovery learning model can facilitate 

teachers and students in developing students' thinking skills. The learning activity 

begins with giving apperception related to the sine and cosine rules material that 

will be studied by students. In the core, activities are carried out by providing 

stimuli to students. Students discuss in their respective groups and try to work on 

activities in the student’s worksheet containing activities to be able to solve 

problems. Students have finished discussing, one group will present the results of 

the group discussion in front of the class. Students are assisted by the teacher to 

confirm the correct answer after making a presentation. Finally, students assess 

learning outcomes by working on formative questions given to them by the 

teacher.  

 

Overall, from the results of the analysis of the validation value, it can be 

concluded that the mathematics learning tools in the form of syllabus, lesson 

plans, and student worksheets on sine and cosine rule material through the 

application of discovery learning models that integrate 21st-century skills have 

fulfilled the validity aspect. This is following the opinion of Mulyatiningsih 

(2014), that the validity of the device is based on the results of expert validation. 

Based on the observation sheet for the implementation of activities and student 

response questionnaires and the practicality of using the syllabus, lesson plans, 

and student worksheet, it is stated that the syllabus, lesson plans, and student 

worksheet are practical to be used in mathematics learning on sine and cosine 

rules. This is following the results of research by Ishartono, et al. (2016), that 

practicality can be seen from the responses of students and class management. 

 

 

4.     Conclusion  

 

Based on the results of the validation of the syllabus, lesson plan, and student's 

worksheet, it can be concluded that the learning tools developed have met the 

valid criteria. This means that all components of the learning device developed 

have been consistent with each other. Based on the student response questionnaire 

and observation sheet, it can be concluded that the learning tools developed have 

met the practical criteria. This means that the device is easy to use by teachers and 

students and the level of implementation is in a good category and can be 

implemented properly. The development research conducted has resulted in a 
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product in the form of a discovery learning based learning tool that integrates 

21st-century skills in trigonometric material. The resulting learning tools 

consisting of a syllabus, lesson plans, and student worksheet are considered valid 

through the validation process, practical through limited trials and field trials. 
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