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I. Introduction 
 

Mathematics is one of the subjects which is quite important in helping develop 
students' potential. This is in line with Suratno (2016) saying that mathematics plays a role 

in supporting human life, especially in the modern era. Mathematics is very closely related 
to human life. Observing this, the position of mathematics subjects in schools needs 

serious attention. 
The Indonesian government has made various efforts to improve the quality of 

teaching and improve student mathematics learning outcomes, because mathematics is a 

very important science in every level of education pursued by every Indonesian citizen. 
The government's efforts are to develop curricula, provide training to teachers, complete 
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educational infrastructure and even improve teacher welfare. Along with the development 

of the internet, learning strategies have shifted and various information and 
communication technology-based learning strategies have emerged, from e-learning 

models, smart classroom technology, virtual classrooms, belded learning, etc. (Fitri & 
Zahari, 2019). 

Through good mathematics education, students can indeed obtain various kinds of 

provisions in facing challenges in the global era. In the 2013 curriculum itself, the use of 
technology in learning became something that was highly recommended. The learning 

process in the 2013 curriculum requires students to participate actively and provide 
sufficient space for students' creativity, interests, and talents (Fitri, Syahputra, & 
Syahputra, 2019).  

Communication skills are basically one of the learning outcomes that will be 
achieved in learning mathematics at any school level. Therefore mathematics learning 

must be focused on students 'mathematical communication skills, so that students' 
mathematical abilities are achieved optimally. So that learning mathematics is not only 
transferring knowledge to students, but also helping students to form their own knowledge 

and empowering students to be able to solve the problems they face with mathematical 
communication. 

Mathematical communication can be defined as a student's ability to convey 
something they know through dialogue events or mutual relationships that occur in the 
classroom environment, where message transfer occurs. The message that is transferred 

contains the mathematics material that students learn, for example in the form of concepts, 
formulas, or problem solving strategies. The parties involved in communication events in 

the classroom are teachers and students. The way of transferring the message can be oral 
communication or written communication. 

According to Ansari (2016), it is important to build mathematical communication 

skills in students so that they can: (1) Model situations in written, oral, graphical, pictures, 
and algebraic ways; (2) Reflect and clarify thoughts about mathematical ideas in various 

situations; (3) Develop an understanding of mathematical ideas including the role of 
definition in mathematics; (4) Using reading, writing, and listening skills to interpret and 
evaluate mathematical ideas; (5) Assessing mathematical ideas with convincing reasons; 

(6) Understanding the value of notation and the role of mathematics in developing ideas. 
 However, the reality is that students' mathematical communication skills are still 

low. Low mathematical communication skills will make it difficult for students to digest 
the questions given, while students who have good communication skills will easily take 
steps to solve a problem. This can be seen from Sari's research (2015) which says that if 

most students are given questions that are not in accordance with the examples being 
taught, students will experience difficulties in solving the questions given, because they do 

not know where to start in order to solve the questions given. Likewise, the low level of 
communication skills makes it difficult for students to digest the questions given so that 
they cannot solve the problem. A student who has good communication skills will be able 

to easily take a step to solve a problem (Harahap, 2017). 
Apart from cognitive abilities, affective abilities have also been in the spotlight in the 

world of education lately, where not only the cognitive realm but the affective domain 
have also been in the spotlight. One of the affective domains that is very important for 
students is independent learning. Mathematics is a universal science. Mathematics is also 

seen as the queen of science. (Irhamna, 2020).  



 

  394 

II. Research Methods 
 

The subjects in this study were Class VIII students of SMP Nusantara Lubuk Pakam 
for the 2019/2020 academic year and as the object in this study was the Problem Posing 

model learning device with the material of the flat-sided building (cubes and blocks) 
developed. The trial design that will be used in instrument development is the one group 
pretest-posttest design as follows: 

 

Pretest Treatment Postest 

O1 X O2 

     (Source: Sugiyono, 2012) 
with: 
O1 = Pretest of mathematical communication skills and student learning independence. 

X = learning treatment using the Problem Posing model learning tool 
       has been developed. 

O2 = Postest students' mathematical communication skills and learning independence 
 

This research is categorized into the types of development research (development 
research). This study uses the 4-D development model Thiagarajan, Semmel and Semmel 

(1974) by developing teaching materials with a realistic mathematical approach. 
The development model was chosen because of the consideration of the development 

steps in the detailed 4-D development model but it was simple and easy to follow the 
development procedure. This development model is programmed with a systematic 
sequence of activities to solve learning problems tailored to the needs of students. The 

advantage of the 4-D development model is that it is the basis for developing learning tools 
because the implementation stages are divided in detail and systematically. 

Thus, the product of this research is a valid, practical and effective problem-based 
teaching material. The development of these teaching materials is in the form of a learning 
implementation plan (RPP), student books (BS), student worksheets (LKPD) and research 

instruments in the form of a mathematical communication ability test and a student 
learning independence questionnaire. 

 

III. Discussion 

 

Based on the data obtained from the research results, it will be known whether the 

problem formulations raised in the previous section have been answered or not. The results 
of the data analysis showed: (1) the learning tools developed through the Problem Posing 
learning model were valid, practical, and effective, (2) there was an increase in students' 

mathematical communication skills after using the learning tools developed through the 
Problem Posing learning model, (3) there is an increase in student learning independence 

after using learning tools developed through the Problem Posing learning model, and (4) 
the type of student error in completing tests of mathematical communication skills. 

 
3.1 The Validity of Learning Tools Developed Based on the Problem Posing Learning 
Model 

Based on the research results that have been stated above, it shows that the learning 
tools developed through the Problem Posing learning model are declared valid or have a 
good degree of validity. This means that learning tools developed through the Problem 
Posing learning model can be used to measure students' communication skills and learning 
independence. The validation test of the learning device was carried out by 5 experts. The 
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aspects observed in the lesson plans, student books and LKPD are format, language and 
content aspects. Meanwhile, the observed aspects in the mathematical communication 
skills test and independent learning questionnaire were content and language aspects. 

Overall, the average value of the student book validity from the format aspect was 
4.35 with the valid category. This means that the lesson plans made are appropriate, from 
the clarity of the distribution of the material, the size and type of writing, the use of color 
and the emphasis on the writings deemed necessary. Whereas in the language aspect the 
overall average score is 4.10 in the valid category. This means that the sentences used in 
the RPP are in accordance with the rules for proper and correct use of Indonesian, are clear 
and easy to understand. In addition, in the content aspect, the average value of the students' 
book validity is 4.16 in the valid category. This means that the lesson plan has been 
prepared based on the conformity with the 2013 KI and KD curriculum and in accordance 
with the characteristics of the Problem Posing learning model learning. 

Furthermore, the validity of the student book from the format aspect is 4.09 with the 
valid category. This means that the student's book has been made according to the size and 
type of writing, the use of color and the emphasis on the writings that are deemed 
necessary. Whereas in the language aspect the overall average score is 4.23 in the valid 
category. This means that the sentences used in the student book are in accordance with the 
rules for proper and correct use of Indonesian, are clear and easy to understand. In 
addition, in the content aspect, the average value of the students' book validity is 4.14 in 
the valid category. This means that student books have been prepared based on conformity 
with the 2013 KI and KD curriculum and in accordance with the characteristics of the 
Problem Posing learning model. This can be seen from the student books which are 
designed in the form of contextual problems related to students' daily lives. This contextual 
problem is a problem to explore students' knowledge and through the knowledge that 
students have, it will improve their thinking skills in solving problems. 

Furthermore, the validation on LKPD obtained the overall average value of validity 
on the format aspect, namely 4.27 in the valid category. This means that the LKPD made is 
appropriate, both in terms of the size and type of writing, the use of color and the emphasis 
on the writings deemed necessary. Whereas in the language aspect the overall average 
score is 4.09 in the valid category. This means that the sentences used in the LKPD are in 
accordance with the rules for using the Indonesian language properly and correctly, are 
clear and easy to understand. In addition, in the content aspect, the average value of the 
students' book validity is 4.40 in the valid category. This means that the LKPD has been 
prepared based on the components in the LKPD consisting of the title, name, class, 
learning objectives and learning activities. The problems contained in the LKPD have also 
been made based on everyday life. In addition, the material and practice questions 
contained in the LKPD have also been adjusted to the learning objectives and cognitive 
abilities of students. And the pictures presented in the LKPD can also be said to help 
students understand. 

Based on these findings, there are similarities, namely discussing the results of the 
validation of learning tools together. However, in Revita's findings, the aspects observed in 
the learning tools developed were not only content and language aspects, but those 
observed in didactic aspects, content aspects, language aspects, presentation aspects and 
time aspects. Based on this, to validate learning tools can also use didactic and time 
aspects. The more aspects that are observed to validate learning tools, the more quality a 
learning device is being developed. 

 
3.2 The Practicality of the Learning Tools Developed Based on the Problem Posing 
Learning Model 

Based on the research results, the learning tools developed through the Problem 
Posing learning model have met the practical criteria in terms of expert judgment and 
observations of the implementation of learning. Based on the results of expert assessments, 
the learning tools developed in the form of lesson plans, student books, LKPD, tests of 
mathematical communication skills and learning independence questionnaires are practical 
or can be used with a few revisions. Meanwhile, the results of the implementation of the 
learning tools in the second trial showed that the value of k = 87.78 was in good criteria. 
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These findings reinforce the findings of Peranginangin (2019) which found that the 
learning devices developed meet practical criteria in terms of the implementation of 
learning devices and are in good criteria. 

It is natural if the results of the implementation of the learning tools developed are in 
good criteria. This is because the learning tools developed through the Problem Posing 
learning model help, facilitate, and provide benefits to students in understanding the 
material of flat-sided shapes (cubes and blocks). The learning process is presented by 
providing contextual problems to make students practice thinking skills in solving 
problems. Then the student books and LKPD that are presented with their activities can 
help students to develop their knowledge in solving problems. Thus, according to the 
description above, the learning tools developed through the Problem Posing learning 
model are practically used in the learning process. 

Based on these findings, the learning tools developed using the Problem Posing 
learning model have met the practical criteria in terms of expert judgment and observations 
of the implementation of learning. This is because the tools developed are presented with 
contextual problems so that students can practice thinking skills in solving problems. 

 
3.3 The Effectiveness of the Learning Tools Developed Based on the Problem Posing 
Learning Model 

Based on the research results, the learning tools developed through the Problem 
Posing learning model have met the effective category in terms of (1) classical student 
learning completeness, (2) achievement of learning objectives, (3) student response, and 
(4) learning time. The aspects of each effective category above are described as follows: 
 
a. Classical Student Learning Completeness 

Based on the results of the posttest analysis of trial II, it was found that the students' 
mathematical communication skills had met the completeness criteria classically. 

 
Table 1. Classical Completeness Levels of Mathematical Communication Skills in Trial II 

Category 

Pretest Posttest 

Number 

of 

Student 

Classical 

Completeness 

Percentage 

Number 

of 

Student 

Classical 

Completeness 

Percentage 

Able 4 13% 27 90% 

Unable 26 87% 3 10% 

Total 30 100% 30 100% 

 
Based on the data in Table 1 above, it shows that the classical completeness of 

students' mathematical communication skills at the pretest was 13% while in the posttest it 
was 90%. In accordance with the completeness criteria of classical student learning 
outcomes, namely at least 85% of students who take the mathematics communication skills 
test are able to achieve a score of ≥ 75. Thus, the posttest results of mathematical 
communication skills have met completeness classically because they obtained a 
completeness percentage of 90%. It is a natural thing if students' mathematical 
communication skills meet the criteria of classical learning completeness. This is because 
the communication skills test given can measure students' mathematical communication 
skills. Where the tests developed are in accordance with the indicators of mathematical 
communication skills, then the tests that are presented also contain contextual problems 
that are used to be solved by students during the learning process using learning tools 
based on the Problem Posing learning model. Based on this, the learning device developed 
with the Problem Posing learning model fulfills the effective category in terms of classical 
student learning completeness. 
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b. Achievement of Learning Objectives 
Based on the results of the analysis of mathematical communication skills in the 

second trial, the first learning goal achievement in section (a) was 87.50%, the first 
learning goal achievement in part (b) was 80.00%, the second learning goal achievement 
was part (a) is 83.75%, the achievement of the second learning goal in part (b) is 81.25%, 
the achievement of the third learning goal is 81.25%, the achievement of the fourth 
learning goal in part (a) is 88, 33%, and the achievement of the fourth learning goal in part 
(b) is 81.67%. This means that the achievement of the learning objectives in the second 
trial has been achieved. The achievement of learning objectives by using learning tools 
developed through the Problem Posing learning model because the learning device in the 
form of student books is designed in the form of contextual problems related to students' 
daily lives. This contextual problem is a problem to explore students' knowledge and 
through the knowledge that students have, it will improve their thinking skills in solving 
problems. 

Likewise with the LKPD which was developed in accordance with the characteristics 
of the Problem Posing learning model. LKPD is designed in the form of contextual 
problems related to students' daily lives. Giving the problem is useful for exploring 
students' knowledge in solving problems. The LKPD presented consists of questions that 
are in accordance with the indicators of mathematical communication skills. These 
questions are useful for improving students' thinking skills in solving problems. 
Meanwhile, the test of mathematical communication skills consists of contextual problems 
related to everyday life. The questions on the test are in accordance with the indicators of 
mathematical communication skills. Based on this, the learning tools developed with the 
Problem Posing learning model meet the effective category in terms of the achievement of 
learning objectives. 

 
c. Student Response 

Based on the results of the analysis of student response data in the second trial, it 
was concluded that students had a positive response to the components and learning 
activities. The learning process will be effective if students are actively involved 
(Nasution, 2020). The positive response of students cannot be separated from the learning 
conditioning with the Problem Posing learning model, including: the problems posed by 
students originate from contextual problems, namely problems that are close to the 
student's real world or can be reached by students' imaginations to demonstrate the 
usefulness of mathematics in student life through Mathematical communication Student 
responses in the second trial met the established criteria. This indicates that the application 
of learning tools developed with the Problem Posing learning model can foster students' 
motivation and interest in learning in implementing learning. This is also in line with the 
results of research conducted by Lestari, et al. (2018) that student responses of 94.07% 
have shown a positive response to the components of the learning material and learning 
activities developed. Based on this, it can be concluded that the learning tools developed 
with the Problem Posing learning model meet the effective category in terms of student 
responses. 

 
d. Learning Time 

Based on the achievement of the learning time carried out during the second trial, the 
length of learning time using the Problem Posing learning model is the same as the usual 
length of time for learning that is carried out this salam, which is four meetings. Thus, the 
learning time used is in accordance with the learning time achievement criteria, namely the 
achievement of the learning time used is the same as the usual learning time carried out so 
far, so it is concluded that the achievement of learning time in Trial II has been achieved. 

 
e. Improving Students' Mathematical Communication Ability Based on Learning 
Tools Based on the Problem Posing Pursuit Model 

Based on the results of the analysis of the students' mathematical communication 
skills test in the first trial, it was found that the average pretest and postest results were 
47.43 and 79.44, respectively. This means that the pretest results in the first trial did not 
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meet the specified completeness, namely 75, but the postest results in the first trial met the 
specified completeness, namely 75. Meanwhile, in the second trial stage it was found that 
the average pretest and postest results were 47 , 43 and 82.83. This means that there is an 
increase in students' mathematical communication skills before and after using learning 
tools based on the Problem Posing learning model. When compared to trial I with trial II 
shows that the average posttest result of trial I is 79.44, increasing to 82.83 in trial II. This 
means that students' mathematical communication skills using learning tools based on the 
Problem Posing learning model increased in the second trial. If viewed from the increase 
in students' mathematical communication skills based on the N-Gain calculation, that in 
the first trial and second trial, there was an increase from 0.58 to 0.66. The results of the 
N-Gain calculation on mathematical communication skills can be seen in Table 2 below: 

 
Table 2. Summary of N-Gain Results of Mathematical Communication Ability Trial II 

N-Gain Interpretation 
Number of 

Student 

g > 0,7 Tinggi 9 

0,3 < g ≤ 
0,7 

Sedang 18 

g ≤ 0,3 Rendah 3 
 

Based on Table 2 it can be seen that students who got an N-Gain score in the range 
g> 0.7 there were 9 students who experienced an increase in the high category, for students 
who got an N-Gain score in the range 0.3 <g ≤ 0.7 there were There were 18 students who 
experienced an increase in the medium category, and students who got N-Gain scores in 
the range g ≤ 0.3 there were 3 students who experienced an increase in the low category. 
So the average obtained in the second trial is 0.66 ≈ 0.7 in the medium category. This 
shows that the students' mathematical communication skills using learning tools based on 
the Problem Posing learning model have increased in the second trial. 

There is an increase in students' mathematical communication skills because the 
learning tools applied have met the criteria for good quality learning tools. With the good 
of learning tools developed using the Problem Posing learning model, the students' 
mathematical communication skills will increase. The increase in students' mathematical 
communication skills is due to the learning process using learning tools based on the 
Problem Posing learning model beginning with providing information, so that students can 
find out information before further learning students are given the opportunity to pose 
problems from the information provided.  

This is in line with Ausubel's (Trianto, 2011) theory that meaningful learning is a 
process of linking new information to relevant concepts contained in a person's cognitive 
structure. George Polya (Schoenfeld, 2013) also said that good learning is learning that 
provides opportunities for students to ask something, which in this case is a problem 
related to learning and students are required to create ideas. In other words, knowledge 
will be meaningful to students if the learning process begins with providing information in 
advance and builds students to create ideas from the information provided. Regarding the 
Problem Posing Learning Model and students 'mathematical communication skills, the 
results of research conducted by Lestari, et al. (2018) suggest that the problem posing 
learning model can train students' mathematical communication skills. This happens when 
students discuss a given problem with their group members. Harahap (2019) also said that 
students who received learning through the Problem Posing Learning Model had 
significantly better mathematical communication skills when compared to students who 
received ordinary learning. Based on this, it can be concluded that learning tools using the 
Problem Posing learning model can improve students' mathematical communication skills. 
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f. Increasing Student Learning Independence by Using Learning Tools Based on 
Problem Posing Learning Models 

Based on the results of the questionnaire data analysis of student learning 
independence in the first trial, it was found that 2 students (6.67%) had learning 
independence with a very high category and 16 students (53.33%) had learning 
independence with a high category. The results of the student learning independence 
questionnaire can be seen in Table 3 below: 

 
Table 3. Student Learning Independence in Trial II 

Category 
Number of 

Student 

Percentage 

(%) 

Very High 5 16,67 

High 15 50,00 

Low 7 23,33 

Very Low 3 10,00 

Total 30 100 

 
Based on Table 3, it shows that students who get the very high category are 5 

students out of 30 students (16.67%), while those who get the high category are 15 
students out of 30 students (50.00%), for the low category are 7 students out of 30 students 
(23.33%) and for the very low category as many as 3 out of 30 students (10.00%). When 
compared to trial I with trial II, it shows that the average result of the student's learning 
independence score of 90.80 increases to 95.03 in the second trial. This means that the 
independent learning of students using learning tools based on the Problem Posing 
learning model increased in the second trial. 

By using the Problem Posing learning model-based learning during the learning 
process, students are involved in posing their own problems, thus enabling them to be 
more responsible and build their own understanding of the problem independently. The 
same thing was stated by Sundayana (2016) which states that the independent learning 
process is a method that involves students in action which includes several steps, and 
produces results both visible and invisible.This process is called independence learning. 

With regard to learning independence and mathematics learning achievement, 
research conducted by Rendi Andreawan (2012) obtained results, namely that students 
with the high learning independence category had better mathematics learning 
achievement than the moderate and low learning independence categories. Then students 
with moderate learning independence have better mathematics learning achievement than 
students with low learning independence. Based on this, it can be concluded that the 
learning tools developed with the Problem Posing learning model can increase students' 
learning independence. 

 
g. Student Errors in Completing the Mathematical Communication Ability Test Using 
Learning Tools Based on Problem Posing Learning Models 

Based on the results of the students' answers, it can be seen that students made 
several types of errors, namely: (1) misconceptions, consisting of (a) errors in stating ideas 
or situations from the contextual problem given using their own words in writing; (2) 
operating errors, consisting of (a) errors in stating situations from a given contextual 
problem in the form of a mathematical model in the form of symbols or mathematical 
equations and (b) errors in using operating rules or calculations in solving contextual 
problems; and (3) principle errors, consisting of (a) errors in determining the final answer 
to the questions and (b) errors in drawing conclusions. 

Based on the results of students' answers in the first trial, it was found that the 
dominant answer errors made by students in completing the mathematical communication 
skills test were concept errors, operation errors and principle errors, while in the second 
trial it was an operation error. The solutions to overcome the student's answer errors are: 
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(1) emphasizing the understanding of each sub-material on social arithmetic material, (2) 
providing various practice questions about social arithmetic material which are then 
discussed with the teacher, (3) providing various advanced exercises (4) remind students to 
be more careful in solving each problem and to look back at the results that have been 
obtained. 
 

IV. Conclusion 
 

The Based on the results of data analysis and discussion in this study, the following 
conclusions are stated: 

1. Teaching Materials The learning tools developed through the Problem Posing learning 
model have met the valid criteria. This is based on the learning device declared valid by 
the validator team. 

2. The learning tools developed through the Problem Posing learning model have met 
practical criteria. This is based on: 

a. The learning device was declared practical by the validator team. 
b. The implementation of the learning tools developed through the Problem Posing 

learning model was in good criteria, namely 87.78% in trial II. 

3. The learning tools developed through the Problem Posing learning model have met the 
criteria for being effective. This is based on: 

a. Classical mastery of student learning has been achieved in the second trial by 90%. 
b. The achievement of learning objectives has been achieved in the second trial, 

which is 83.39%. 

c. Student responses to components and learning activities 94.11% have shown a 
positive response to the components of learning tools and learning activities 

developed. 
d. The learning time used does not exceed ordinary learning. 

4. Increasing students' mathematical communication skills by using learning tools 

developed through the Problem Posing learning model on the flat-sided shape (cubes 
and blocks) material increases in the second trial with an average of 82.64 and an N-

gain value of 0.7 are in the medium category. 
5. Increasing students' learning independence using learning tools developed through the 

Problem Posing learning model in flat-sided spaces (cubes and blocks) increased in trial 

II with an average of 95.03. 
6. In the student answer process, the types of errors that are often made by students in 

completing tests of mathematical communication skills in the first trial are concept and 
procedure errors, while in the second trial the most common errors are calculation 
operations. 
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