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 This research was motivated by the difficulties of teachers 

in implementing the 2013 curriculum, especially in the 

preparation of learning tools. This research was aimed to 

develop a valid, practical and effective learning tool for 

VIII grade junior high school students. This type of 

research was Research and Development with a 4-D model. 

Data collection instruments in this study were validation 

sheets, practicality sheets and tests of mathematical 

communication skills. Data were analyzed using validation 

criteria, practicality and effectiveness tests. The results 

obtained from the device validation show that the RPP is 

valid and the LKPD is quite valid. The practicality test 

results of small groups and large groups obtained very 

practical criteria. The effectiveness test can be seen from 

the percentage of student KKM achievement that is equal 

to 92% meets the effective criteria and the average 

difference test (t test) is obtained that tcount> ttable, which is 

16.976> 1.677 and the significance value is <0.05. These 

results indicate that the developed learning tools are 

effective in improving students mathematical 

communication skills. 
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1. Introduction 

 

The curriculum is a reference in the administration of the education system. The 

curriculum contains a set of plans and arrangements regarding the objectives, 

content, and learning materials as well as the methods used as guidelines for 

organizing learning activities to achieve certain educational goals. Without an 

appropriate and appropriate curriculum, then the goals and objectives of 

education, no matter how good, will be difficult to achieve. 
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The birth of the 2013 curriculum is basically an effort to improve the quality of 

education in Indonesia. However, in its implementation many things must be 

observed and prepared. So far, teachers are only required to prepare lesson plans 

where the syllabus as a guideline for preparation has been prepared by the Central 

Government. In the 2013 curriculum the syllabus has not been designed by the 

Government. The government only gives Permendikbud which contains basic 

competencies that must be mastered by students according to subjects. Teachers 

are required to develop learning tools based on the Ministry of Education and 

Culture given by the Government. 

 

Sumarno (2014) said that learning tools are used as a teacher's guide in 

implementing the learning process in the classroom so that the learning process 

can take place more directed towards the competencies to be achieved. The right 

learning device is a very important factor in preparing students for a learning 

experience. Before teaching, the teacher should have arranged a plan or learning 

tool. 

 

One of the learning tools that must be present in every learning process is the 

Syllabus and lesson plans. According to Amri (2013) the RPP is elaborated from 

the syllabus to direct learners' learning activities in an effort to reach KD. Every 

teacher is obliged to prepare lesson plans in a complete and systematic manner so 

that learning takes place interactively, inspiratively, fun, challenging, motivating 

students to participate actively. In order to create good learning, the teacher must 

also provide opportunities for students to play an active and creative role in 

exploring abilities in each learning process. One alternative that teachers can use 

to support such learning situations and conditions is the use of Student Education 

Activity Sheets (LKPD). According to Amri (2013) LKPD is a learning material 

that provides student-centered activities. LKPD is a means or media for students 

to carry out activities that can be in the form of questions or steps with the aim of 

finding a concept. 

 

Attachment to Permendikbud No. 58 of 2014 concerning the junior high school 

curriculum is explained that one of the goals of mathematics learning is 

communicating ideas, reasoning and being able to compile mathematical evidence 

using complete sentences, symbols, tables, diagrams, or other media to clarify the 

situation or problem. The purpose of learning mathematics in this Permendikbud 

is in line with the goals formulated by NCTM (Wardani & Merona, 2016), namely 

learning to communicate. Puji (2019) said that in education, the learning process 

is identified by the process of delivering information or communication. Thus, 

communication is an important part of education, one of which is mathematics. 

 

To achieve the goals of mathematics learning, the role of the learning model used 

by the teacher is very important. One learning model that can train students to 

communicate ideas, reasoning and be able to compile mathematical evidence 

using complete sentences, symbols, tables, diagrams, or other media to clarify a 

situation or problem is Problem Based Learning. 
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According to Choridah (2013) the characteristic of problem-based learning is that 

learning begins with a problem. With these problems, students will deepen their 

knowledge about what they know and what they need to know to solve the 

problem. In addition, the characteristics of problem-based learning models that are 

oriented to a problem related to the real world have a positive effect on the 

thinking process of students. Positive influence on students can be seen from the 

extent to which students in searching and finding a solution to a problem. 

 

Based on the description described, the researcher intends to conduct research into 

the development of PBL-based mathematics learning tools to build mathematical 

communication skills in SPLDV grade VIII Middle School. 

 

 

2. Methodology 

 

This type of research was Research and Development (R&D). According to 

Sugiyono (2013) this research method was used to produce certain products, and 

test the effectiveness of these products.  

The development model used is a 4-D model referring to the Thiagarajan and 

Semmel development theories (Endang, 2014) include: 

 

a) Defining stage 

1) Initial analysis 

The researcher analyzes the availability and suitability of the learning 

tools used in schools according to the process standard. 

2) Analysis of students 

Student analysis is a study of the characteristics of students in 

accordance with the design and development of learning tools. 

3) Analysis of tasks 

Task analysis is identifying the main tasks or skills that students do 

during learning, then analyzing them into a more specific sub-skills 

framework. 

4) Analysis of material 

This analysis aims to identify, detail and systematically arrange relevant 

material submitted based on preliminary analysis. 

5) Analysis of the specifications of learning objectives 

In this activity indicators of the achievement of mathematical 

communication ability will be formulated with reference to the basic 

competencies and objectives to be achieved. After the existence of 

indicators, it can formulate learning objectives. 

 

b) The design stage 

1) Media selection 

The researcher determines the appropriate and appropriate media to 

present the material of the Two Variable Linear Equation System 

(SPLDV) also in accordance with the learning model used. 

2) Format selection 
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At this stage the researcher chooses the format for designing content, 

selecting learning strategies, and learning resources that are in 

accordance with the principles, characteristics, and steps that are 

appropriate to the learning model used. 

3) Initial design 

The initial design of the learning tools in this study included the RPP, 

LKPD and communication skills test instruments. The resulting design 

is called Draft I. 

 

c) Development stage 

1) Expert validation 

The results of the initial draft, namely draft I, were validated by the 

validator, and revisions were used as a basis for improving the learning 

tools to get draft II 

2) Development test 

Draft II was tested in small groups to obtain input descriptively before 

being used in the large group test. The small trial aims to assess the 

readability of the LKPD. The researcher then revised the product again 

based on the weaknesses found to get the draft III. Draft III was tested 

on a large group to see the practicality of the device being developed. 

3) Test the effectiveness 

The effectiveness test is carried out during large scale trials. Students 

are given a test of mathematical communication skills to obtain 

effectiveness data. The effectiveness of a product is measured to see 

whether or not the influence of the device on the mathematical 

communication skills of students. 

 

d) Dissemination stage 

Disseminate stage is the stage of using tools that have been developed 

on a broader scale, for example in another class, in another school, by 

another teacher. Disseminate is done in the preparation of articles to be 

published in journals. 

Research instrument 

The research instrument was a tool used to collect data in a study. The research 

instruments were RPP, LKPD and mathematical communication skills test. While 

the data collection instruments were validation sheets, observation sheets of 

learning accomplishments, student questionnaire responses and student learning 

outcomes. 

Data collection technique 

In the process of developing the device, the researcher validated after draft 1 has 

been designed. The researcher gives draft 1 to the validator along with the 

validation sheet to be assessed so that the validation data is obtained. Validation 

data was analyzed to obtain the validity criteria of the device. Practicality data 

was obtained from students questionnaire responses. Response questionnaires 
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were given to all students whose learning process uses products that are 

developed. Response questionnaires were given at the end of the learning process 

to see students responses to the developed LKPD. The response questionnaire was 

analyzed to obtain the practicality criteria of the device. The effectiveness data is 

obtained from the mathematical communication skills test of students. A 

mathematical communication ability test is given to all students at the end of the 

meeting. The mathematical communication ability test data is analyzed to obtain 

the effectiveness criteria of the learning device. 

Data analysis technique 

a) Analysis of the validation sheet 

According to Akbar (2013), to determine the results of the validation of 

learning tools can use a percentage of the score given by the validator with a 

maximum score. Then conclusions are drawn based on validity criteria. 

Learning devices are said to be valid if the percentage of validation is more 

than 70%. 

b) Analysis of the practicality sheet 

According to Akbar (2013) the practicality analysis technique is the percentage 

of the total score per item questionnaire with a maximum score of all students. 

Then the conclusion is drawn based on the practicality criteria. learning tools 

are said to be practical if the percentage of practicality is more than 70%. 

c) Analysis of effectiveness 

Analysis of effectiveness can be seen from the percentage of mathematical 

communication ability tests of students, namely the average minimum of 80% 

of students reach KKM (Hobri, 2010) and the average two difference test (t 

test) on the results of mathematical communication ability tests of experimental 

class and control class. 

 

3. Results and Discussion 

 

Research result 

 

This research is to develop mathematical learning tools based on Problem Based 

Learning (PBL) on the material of the Two Variable Linear Equation System in 

class VIII of Junior High Scholl. The tools should meet the valid, practical, and 

effective criteria which is assessed by the experts. The tool that was developed is 

related to basic competance 3.5 (KD 3.5) which is explaining the system of two-

variable linear equations and their solutions related to contextual problems and 

4.5. futuremore is to Solving problems related to the system of two-variable linear 

equations. 
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Figure 1 is one of the display devices developed, namely RPP and LKPD. The 

RPP component that researchers developed was in accordance with the 2013 

Curriculum based on Permendikbud Number 22 of 2016. 

 

 
 

Figure 1. Display of RPP and LKPD 

 

The RPP and LKPD that researchers developed as many as 5 meetings. In the 

lesson plan learning activities use Problem Based Learning (PBL) based learning 

models. LKPD is made in color and attractive with pictures. Activities in LKPD 

also use a Problem Based Learning (PBL) based learning model, which starts 

from a contextual problem. 

 

In addition to learning tools, the test was developed based on four aspects of the 

formulation of mathematical communication ability indicators related to SPLDV 

material. The indicators that researchers use are: 

 

1) State everyday events in language or mathematical symbols 

2) Making conjectures, compiling arguments, formulating definitions, and 

explaining / asking questions about mathematics. 

3) Describe the situation of an issue into pictures, tables, diagrams, or graphs. 

4) Explain mathematical or verbal ideas, situations and relations with real objects, 

pictures, graphics, and algebra 

 

The test was developed in the form of a description of the problem relating to 

contextual issues. The test is given to two classes to see the achievement of 

students' mathematical communication skills, especially in class VIII.1 SMP Dwi 

Sejahtera Pekanbaru in mastering SPLDV material. 
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Device validation 

 

Device Validation is an assessment of the initial draft of the lesson plans, lesson 

plans, LKPD and tests of mathematical communication skills by experts or 

validators. The results of the RPP validation are presented in Table 1 below. 

 

Table 1. RPP Validation Results 

No Rated Aspect RPP-1 RPP-2 RPP-3 RPP-4 RPP-5 

1 Theory 91,67% 89,29% 85,71% 90,48% 89,29% 

2 Presentation 93,33% 90,42% 86,67% 91,25% 92,50% 

3 Language use and 

legibility 

80,56% 80,56% 80,56% 83,33% 83,33% 

Average Total Validity (RTV) 88,52% 86,75% 84,31% 88,35% 88,37% 

Criteria  Very 

Valid 

Very 

Valid 

Very 

Valid 

Very 

Valid 

Very 

Valid 

 

Based on Table 1 an overall average of 87.26% is obtained with a very valid 

category. However, there are a number of suggestions for improvement, one of 

which is in the apperception section, where each meeting is almost the same, so 

the validator suggests changes. 

 

The results of the LKPD validation are presented in Table 2 below. 

 

Table 2. Results of LKPD Validation 

No Rated Aspect LKPD-1 LKPD-2 LKPD-3 LKPD-4 LKPD-5 

1 Display 87,50% 85,40% 85,42% 83,33% 85,42% 

2 Theory 86,11% 90,28% 87,50% 87,50% 86,11% 

3 Language and 

legibility 

77,08% 77,08% 83,33% 79,17% 85,42% 

Average Total Validity 83,56% 84,26% 85,42 83,33 85,65 

Criteria  Valid 

Enough 

Valid 

Enough 

Very 

Valid 

Valid 

Enough 

Very 

Valid 

 

Based on Table 2 an overall average of 84.44% means that the developed LKPD 

is categorized as quite valid. In the language indicator and the readability of the 

validator gave a slightly lower assessment of the others because the use of 

language in LKPD questions still makes students confused to understand it 

because the presentation is too long. The three validators concluded that LKPD 

could be used with minor revisions. While the results of the validation of the 

mathematical communication ability test instrument are presented in Table 3 

below. 

 

Table 3. Instrument Validation Results for Mathematical Communication 

Capability Tests 

No Rated Aspect Validator 1  Validator 2 Validator 3 Overall average 

1 Material aspects 75,00% 56,25% 81,25% 70,83% 

2 Construction 62,50% 68,75% 87,5% 72,92% 

3 Language Aspects 75,00% 58,33% 83,3% 72,22% 
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Based on Table 3, an overall average of 71.99% is obtained, meaning that the 

mathematical communication ability test instrument is in the quite valid category. 

There are several things that need to be revised, namely a matter that is too long a 

discourse that will make students lazy to read. Then the language of the questions 

is still not communicative so the questions of the questions cannot be understood 

by students. 

 

Development Test 

 

After the revision of the device validation, the device will be tested with a small 

group. Trials were conducted on 8 students giving LKPD and questionnaire 

responses to each student to be filled in after students finished answering LKPD. 

The results of the questionnaire responses of students to the readability of LKPD 

are presented in Table 4 below. 

 

Table 4. LKPD Readability Results 

No Rated Aspect LKPD 1 LKPD 2 LKPD 3 LKPD 4 LKPD 5 

1 Display 93,75% 92,19% 96,88% 96,88% 96,88% 

2 Theory 91,8% 92,19% 93,4% 93,75% 94,53% 

3 Language 92,19% 93,75% 93,36% 93,75% 93,75% 

Overall Average 92,58% 92,71% 94,66% 94,79% 95,05% 

Criteria Very 

Practical 

Very 

Practical 

Very 

Practical 

Very 

Practical 

Very 

Practical 

 

Based on Table 4, an overall average of 93.96% obtained means that the 

readability of LKPD based on the PBL model on this SPLDV material is very 

practical for students to use. 

 

After the revision of the small group trial, continued with the large group trial. 

This trial was conducted on eighth grade students of SMP Dwi Sejahtera 

Pekanbaru to obtain practicality and effectiveness data. The practicality data of 

the learning device are known from the results of observations of the 

implementation of learning and the analysis of the results of students' responses in 

the classroom testing of learning devices. Observation of the implementation of 

learning is used to see the practicality of lesson plans. The results of observing the 

feasibility of learning are presented in Table 5 below. 

 

Table 5. Observation Results for Workability 

Rated Aspect Average Criteria 

Preliminary activities 92% Very Practical 

Core activities 80% Very Practical 

Closing activities 88,8% Very Practical 

 

Based on Table 5 an overall average of 85.47% is obtained with a very practical 

category. That is, in implementing PBL all stages have been implemented well. 
However, in the core activities of students it is still difficult to answer LKPD 

because in PBL students have not received material and have to construct their 

own knowledge. 
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Questionnaire responses of students to see the practicality of LKPD. The results 

are presented in Table 6 below 

 

Table 6. Results of Student Responses 

No Indicator LKPD 1 LKPD 2 LKPD 3 LKPD 4 LKPD 5 

1 Display 92,71% 95,31% 93,75% 96,35% 96,88% 

2 Theory 89,58% 89,84% 93,75% 95,05% 95,96% 

3 Language 94,27% 92,19% 94,27% 95,83% 97,4% 

Overall Average 92,19% 92,45% 93,92% 95,75% 96,74% 

Criteria  Very 

Practical 

Very 

Practical 

Very 

Practical 

Very 

Practical 

Very 

Practical 

 

Based on Table 6 an overall average of 94.21% is obtained with a very practical 

category. Students state that the LKPD developed helps them learn SPLDV 

material. 

 

Test the Effectiveness 

 

The effectiveness test was conducted on two classes, namely the experimental 

class and the control class. Experiment class is a class where the learning process 

uses learning tools that are developed while the control class is a class where the 

learning process uses learning tools that have been used by the teacher before. 

Both classes were given the initial and posttest tests (tests of mathematical 

communication skills). This test aims to assess the quality of learning tools used 

in terms of effectiveness. The effectiveness test was analyzed through the 

completeness of students' learning outcomes, namely the mathematical 

communication skills of students and the average difference test. 

 

1) Completeness Analysis of mathematical communication skills 

Students who reached the KKM on the mathematical communication skills 

test numbered 22 of 24 students, with a percentage of 92%. This shows that 

the percentage has exceeded the minimum percentage of devices said to be 

effective (80%). So it was concluded that the learning device developed was 

effective to improve students' mathematical communication skills. 

 

2) Analysis of Average Difference Test (t test) 

Before the t test is performed, the prerequisite tests that must be met are the 

normality and homogeneity tests for each group. Following are the results of 

the analysis of normality and homogeneity tests in tabular form. The 

normality test uses the Kolmogorov-Smirnov test through SPSS 16.00 which 

the calculation results are presented in Table 7 below 
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Table 7. Pretest Data Normality Test Mathematical Communication Capabilities 

  Experiment Control 

N 24 25 

Normal Parameters
a
 Mean 41.44 39.56 

Std. Deviation 7.323 6.277 

Kolmogorov-Smirnov Z .462 .710 

Asymp. Sig. (2-tailed) .983 .695 

a. Test distribution is Normal.   

 

Table 7 shows the pretest data of students' mathematical communication skills 

obtaining a significance value of greater than 0.05, which means the data is 

normally distributed. 

 

Table 8. Test Normality of Posttest Data Mathematical Communication 

Capabilities 

  Experiment Control 

N 24 25 

Normal Parameters
a
 Mean 89.47 44.22 

Std. Deviation 10.328 8.253 

Kolmogorov-Smirnov Z .754 .609 

Asymp. Sig. (2-tailed) .620 .852 

a. Test distribution is Normal.   

 

Table 8 shows the data post-test mathematical communication skills of students 

obtained a significance value of greater than 0.05, which means the data are 

normally distributed. 

 

Homogeneity test is done to find out whether the experimental class and the 

control class have the same variance (homogeneous) or not before getting 

different treatment. Homogeneity test results of the pretest data are presented in 

Table 9 below 

 

Table 9. Test Homogeneity of Pretest Data Mathematical Communication 

Capabilities 

Test of Homogeneity of Variances 

KKM    

Levene Statistic df1 df2 Sig. 

.176 1 47 .677 

 

Based on Table 9 it is known that the results of the pretest homogeneity test 

analysis for the experimental class and the control class show a significance 

value> 0.05, which means homogeneous. 
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Table 10. Homogeneity Test of KKM Posttest Data 

Test of Homogeneity of Variances 

KKM    

Levene Statistic df1 df2 Sig. 

1.059 1 47 .309 

 

Based on Table 10, it can be seen that the results of the post test homogeneity 

analysis for the experimental class and the control class show a significance 

value> 0.05 which means homogeneous. 

 

After the results of the analysis prerequisite test that tests of normality and 

homogeneity have been met, showing that the data are normally distributed and 

homogeneous. Next, the analysis conducted is the t test of the students' 

mathematical communication skills posttest data. The results of the analysis are 

presented in Table 11 below. 

 

Table 11. Test Differences in Mean Data Post-Test Mathematical Communication 

Capabilities 

Class N Mean Standard 

Deviation 

F Sig. TCount Sig (2-

tailed) 

Experiment 24 89,47 10,328 
1,059 0,309 16,976 0,000 

Control 25 44,22 8,253 

 

Based on Table 11, it was found that the value of tcount> ttable, that is ttable = 1.677 

and the significance value was <0.05. These results indicate that there are 

differences in mathematical communication skills between the experimental class 

and the control class. Thus, it can be concluded that the learning device has a 

significant effect on the mathematical communication skills of students of class 

VIII SMP. This means that devices developed are effective for improving 

students' mathematical communication skills. 

 

Discussion 

 

Nieveen in Novrini et al (2015) states that learning devices are said to have good 

quality if they are valid, practical and effective. Based on the description of the 

results of the validation of the RPP, LKPD for SPLDV material can be concluded 

that the learning tools developed have met the validity criteria. 

 

Based on the observation sheet the implementation of teacher activities in the 

learning process towards the use of lesson plans, as well as the questionnaire of 

students' responses to the use of LKPD it can be concluded that the RPP and 

LKPD have fulfilled practical criteria. Based on the test results (mathematical 

communication skills) of students it can be concluded that the learning device 

developed is effective for improving students' mathematical communication skills. 
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These results are in line with research conducted by Fitratul (2017) in class VIII 

of SMP. The results showed the mathematics learning tools developed each met 

valid criteria with the "good" category. The results of practicality assessments by 

teachers in the "good" category, the "very good" category based on student 

responses and the "very good" category based on observations of the 

implementation of learning. Learning tools developed are effective based on 

students' mastery learning. The percentage of students who completed the 

mathematics communication skills test reached 84.38% and the learning 

achievement test reached 81.25%. This is because in PBL students are confronted 

with real-world problems that encourage students to think logically and find 

solutions by linking these problems with mathematical formulas. In problem-

based learning there is a stage where students are asked to investigate through 

group discussions. Each group member can ask each other questions, answer, 

criticize and clarify any mathematical concepts that arise in the given problem. 

 

In line with the research conducted by Atika (2020) on PBL activities students are 

given guidance in stating daily events into mathematical language based on a 

given problem, using terms, notations or formulas and structures to present ideas 

carried out by guiding students in solving problems based on information 

gathering. Then draw conclusions from the solutions provided, the results of 

discussions that have been carried out in groups are then guided to make 

conclusions from the results of discussions that have been obtained. By guiding 

students, mathematical communication skills can be improved. 

 

The results of research conducted by Duskri et al (2017), showed mathematical 

communication skills of students in the first cycle reached 60% completeness then 

in the second cycle increased to 95.83%. The way to apply PBL models in class 

IX-6 Banda Aceh 8 Middle School that can improve mathematical communication 

skills is to apply according to the PBL model phase to give contextual problems 

and in accordance with the real world of students, guide the mathematical 

communication steps that appear in each LKPD, and give a real appreciation to 

every student who asks or responds to questions. 

 

According to Kodariyati and Astuti (2016) presentation activities can train 

students to dare to speak in front of others and can develop their communication 

skills verbally to explain the results of their discussions and respond to the work 

of other groups. This makes the communication skills of students can be formed 

through the application of the PBL model in the learning process. In this study 

students worked individually on the problems found in LKPD. Students are asked 

to communicate in writing the problems found in the LKPD, in the fourth step 

students will be chosen randomly from the teacher to verbally communicate the 

results of solving the problems they get. 

 

 

4.     Conclusion 

 

Based on the results of research and discussion, it is concluded that the product 

development of PBL-based learning tools on the subject matter of Linear 
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Equation Two Variables (PLDV) meets the validity criteria with the validity level 

being in a very valid category, fulfills the practicality criteria with the practicality 

level being in the very practical category and fulfills the criteria effectiveness in 

terms of mathematical communication skills of students. 
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