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 The mathematical communication skills of students in elementary schools 
are still deficient. This happens because students' mathematical 
communication skills are not developed in elementary schools. In this 
study, the problem-based learning model (PBL) is applied with the help of 
interactive worksheets. The PBL model improves students' 
communication skills in elementary schools. The research objective was to 
determine the effect of applying the PBL model assisted by interactive 
worksheets on students' mathematical communication abilities. This 
research is quantitative research using quasi-experimental research with a 
post-test-only design. The population of this study was all elementary 
school students. The sampling technique used non-probability, namely 
purposive sampling, in which two class IV samples were divided into two 
groups. The experimental group had 30 students treated by PBL model 
assisted by interactive worksheets, and the control group was not treated 
with 30 students. The instrument in this study was a test of mathematical 
communication skills on fractions. Before using the research instrument, 
it was tested through validation and reliability processes, then data analysis 
techniques were carried out to test the hypothesis by previously carrying 
out the requirements analysis test, namely the normality and homogeneity 
tests. The data obtained was calculated using the Levene Test with the 
SPSS 23.0 application with normal and homogeneous distribution results. 
The results of this study show the influence of the application of PBL 
models assisted by interactive worksheets on the students’ mathematical 
communication abilities in elementary schools. 

Revised : 02-11-2023  
Accepted : 20-12-2023  
Keywords: 
Interactive Worksheets; 
Mathematical 
Communication Skills; 
Problem-based Learning; 
 

 

 

INTRODUCTION 

Learning mathematics requires communication skills to improve the ability to think 

mathematically both orally and in writing and to respond appropriately to other students and 

educators. Mathematical communication skills need to be developed because it is not only a 

thinking tool that can support the development of patterns or complete and draw conclusions but 

also helps communicate clear, concise, and precise thoughts, ideas, ideas using symbols, diagrams, 

tables, or other media [1]–[3]. However, many students still have not been able to provide 

mathematical answers using their language, according to the results of previous research [4]. 

Without good mathematical communication skills, progress in learning mathematics will be 

delayed. 

Mathematical communication skills occur in the classroom by delivering mathematics 

learning material that students learn through formulas, designs, or problem-solving steps [5]–[7]. 



Numerical: Jurnal Matematika dan Pendidikan Matematika, 7(2), December 2023, 311-320 
Tania Irni Dewianti, Hella Jusra 

 

 

 

Copyright © 2023, Numerical: Jurnal Matematika dan Pendidikan Matematika  
Print ISSN: 2580-3573, Online ISSN: 2580-2437 

312 

In line with Astuti, students need mathematical communication skills to present problems or ideas 

in mathematics using natural objects, graphs, pictures, diagrams, or tables and can apply 

mathematical symbols [8]. Whether or not mathematical communication skills are achieved can be 

seen from the indicators, namely connecting natural objects, diagrams, and pictures into 

mathematical ideas and explaining situations, ideas, and mathematic relations in writing or orally 

using natural objects, diagrams, pictures, graphs, and algebra [9], [10]. 

The results of previous observations made by Ria Deswita at Public Middle Schools in Jambi 

Province stated that students could not communicate mathematical ideas properly [11]. Students 

experience difficulties and cannot mention problems or situations through diagrams, symbols, 

graphs, or mathematical models. There are still many students' answers that cannot be understood 

by their peers or educators on the questions that have been given. Students have not been able to 

provide arguments based entirely on mathematical concepts and principles. 

The teacher's mathematical communication skills are necessary to develop a learning model 

through students' thinking skills and communication skills in a problem-based learning (PBL) 

model [12]–[16]. This model presents real problems in everyday life so that students can construct 

their knowledge, develop problem-solving skills, and train their communication skills [17]–[20]. 

The PBL model is expected to be able to increase students' understanding of mathematics and help 

solve mathematics problems [13], [21], [22]. 

The PBL model involves students in the learning process and prioritizes existing problems 

in the home, school, and community environments to gain knowledge and understanding through 

mathematical communication skills [23]. Not only problems, students will analyze, collect 

information, look for alternative solutions, and make choices and conclusions. The learning 

model's advantage can increase activity and encourage students' abilities to discover new 

knowledge, improve critical thinking skills, and provide opportunities for students to implement 

the knowledge they have in everyday life [24], [25]. 

The PBL model has five stages: students, educators, and teachers play an essential role in the 

learning process in this stage of the PBL model. The teacher explains the learning objectives, 

presents practice questions, and asks students to find the source of the problem. Then, students 

prepare the results to be reported and evaluated. The steps taken in this study used a PBL model 

assisted by interactive worksheets. With the PBL model assisted by interactive worksheets, it is 

necessary to improve mathematical communication skills because these models and media combine 

to create a more interactive learning atmosphere and make students more active. 

Thus, the PBL model can be applied more optimally, and the technology-based learning 

process uses interactive worksheets to improve mathematical communication skills. The worksheet 

with the PBL model contains guidelines for learning activities that emphasize active experiments 

or discoveries by students to find ways to solve the problems they face and draw conclusions about 

their learning. Interactive worksheets contain instructions for completing steps by the planned 

learning strategy to improve mathematical communication skills [27]. A live worksheet was chosen 

as an interactive worksheet for this study. Liveworksheet is a free web-based platform that is 

available on Google. This live worksheet in learning can help educators make student activity sheets 

that are varied and interesting, not just multiple choice or descriptions, and take advantage of new 

technology because they can produce sound, display videos, and produce voice messages. 
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Educators can create new sheets in the live worksheet or use those provided on the page. There is 

a student access menu and educator access. 

This study hypothesizes that the PBL model is influenced by interactive worksheets on the 

mathematical communication skills of fourth-grade elementary school students. Previous research 

has examined mathematical communication skills with PBL models but did not use live worksheets. 

Therefore, this study has an update by applying a PBL model assisted by a live worksheet to 

improve students' mathematical communication skills. 

 
METHODS 

This study uses a quantitative experimental method to look for the effect of a particular 

treatment variable with a post-test-only design. The population in this study was elementary school 

students. The sample was 30 students in class VI A as the experimental group and 30 in class VI B 

as the control group. The data collection technique uses a non-probability sampling technique, 

namely purposive sampling. Before the instrument is used in research, it is tested, namely the 

validity and reliability test. The following are the validity test results: 

Table 1. Validity Test 

No Question r-table r-count Information 

1 0.361 0.44234 Valid 
2a 0.361 0.37598 Valid 
2b 0.361 0.41367 Valid 
3a 0.361 0.76701 Valid 
3b 0.361 0.71868 Valid 
4 0.361 0.47045 Valid 
5a 0.361 0.70179 Valid 
5b 0.361 0.53519 Valid 

 

The total validity of the instrument is calculated using the product moment correlation 

technique. After testing with 30 students, the results are five valid questions with a significance 

level of 5%. If the question obtains a calculation result that is more significant than the r-table, it 

can be declared valid. 

 

Table 2. Reliability Test 

Variable Cronbach Alpha Conclusion 

Mathematical Communication 

Skills 
0.613 Reliable 

 

After conducting the validity test, the researcher calculated the reliability test using the Alpha 

Cronbach formula with a significance level of 0.05. Testing the reliability of obtaining results of 

0.613, it can be concluded that the instrument of mathematical communication ability is reliable. 

Furthermore, the data analysis technique was carried out to test the hypothesis using 

previously conducted requirements analysis tests, namely the normality and homogeneity tests. The 

normality test uses the Shampiro-Wilk formula, the homogeneity test is calculated using the Levene 

Test formula, and in testing the hypothesis, the t-test is used with the formula, namely the 

Independent Sample T-test. 
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RESULTS AND DISCUSSION  

The test was carried out after learning was completed (post-test) in the control and 

experimental groups to determine if the two groups had differences in output. The following is a 

summary of the post-test score results : 

 
Table 3. Recapitulation of the post-test scores results 

Class Lowest value The highest score Average 

Experiment 65 95 82.5 
Control 0 70 57.8 

 
PBL models assisted by interactive worksheets obtained an average score of 82.5, with the 

highest score of 95 and the lowest score of 65. Meanwhile, the results of the final test given to the 

group the control with the lecture learning model obtained an average score of 57.8 out of a 

possible 70. The summary of the post-test scores showed that the average score of the experimental 

group was more significant. 

The calculation of the normality test in Table 4: 

Table 4. Normality Test 

 Shapiro-Wilk 

Class Statistics Df Sig. 

Control  .942 30 .103 
Experiment .938 30 .082 

 
The normality test shows a sig score greater than 0.05. The significance of the control group 

was 0.103, and that of the experimental group was 0.082, more significant than 0.05. It can be 

stated that the data is normally distributed. A homogeneity test is carried out to determine whether 

the population has the same variance. Homogeneity test calculation using SPSS 23.0. looks as 

follows: 

Table 5. Homogeneity Test 
Levene Statistics df1 df2 Sig. 

1,680 1 58 .200 

 

The homogeneity test shows that the value of Sig. > 0.05. The significance value of 0.200 is 

more significant than 0.05. The data from the study are homogeneous and have the same variance. 

A t-test was carried out to see the final hypothesis. The following is the calculation result: 

Table 6. Independent Sample T-test 

 F Sig T Df 
Sig. (2-
tailed) 

Mean 
Differences 

std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

Mathematical 
communication 

skills 

Equal 
variances 
assumed 

1,680 .200 -7.076 58 .000 -21.500 3038 -27.581 -15.418 

Equal 
variances 
are not 

assumed. 

  -7.076 51.962 .000 -21.500 3038 -27.581 -15.418 
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As shown in Table 6 above, the calculation used the post-test score between the two groups. 

It can be seen that the significance value (two-tailed) is 0.000, which indicates less than 0.05. The 

ability to communicate using the lecture method significantly differs from mathematical 

communication using PBL learning models assisted by interactive worksheets. 

The experimental group generally succeeded in the PBL model, assisted by interactive 

worksheets on mathematical communication skills. Using live worksheets in the learning process 

is the proper aspect to make students more active and innovative. The strategy of applying the live 

worksheet-assisted PBL model is carried out by displaying relevant visuals before starting the 

teaching and learning process. An explanation of fractional material is done before the research 

begins. 

 

 

Figure 1. Explanation of Material Using Interactive Worksheets 

After explaining the material, students are given a problem to solve, and then the researcher 

directs students to solve the problem using a live worksheet. After completing the research 

problem, students are given a final test that implements a PBL model, assisted by a live worksheet, 

to determine mathematical communication skills. 

 

Figure 2. Exercise Using Interactive Worksheets 
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The control group learned using the lecture method, in which the researcher explained 

fractional material, and then students completed tests on mathematical communication abilities. 

As a result, many students do not listen to the explanation given. Researchers conducted a final 

test to determine students' mathematical communication skills in the control group. 

Based on the results of the data analysis, there is a significant difference between the 

mathematical communication abilities of students using the lecture method and the mathematical 

communication abilities of students using PBL models assisted by interactive worksheets. The 

calculation results show that the control group averages 57.8 while the experimental group averages 

82.5. In the t-test (two-tailed), a significance result of 0.000 < 0.05 was obtained. Analysis of the 

final test data showed that students in the experimental group had higher mathematical 

communication skills than the control group. 

This research is in line with Zulma Nur Sofia. The study focuses on activities to compare the 

mathematical communication abilities of students who use the lecture method with the PBL model. 

The PBL model is more significant to the lecture method and influences students' mathematical 

communication skills [28]. PBL-assisted interactive worksheets make student-centred learning using 

unstructured and actual problems as contexts for students to build knowledge/concepts and train 

students' problem-solving abilities. Closely related to problem-solving, one of the skills that are 

important and much needed in this process is mathematical thinking ability [14], [29], [30]. 

Communication is vital in mathematics and helps students develop patterns to solve 

problems, thoughts, and ideas precisely and briefly [3], [30]. Students try to communicate the results 

of their thinking to other students based on their abilities; what is conveyed will be more apparent 

to them. In addition, other students who only listen and listen will gain knowledge from the results 

of listening to the explanation. Several studies have shown that PBL can improve students' 

mathematical communication skills. Kurniati & Sutiarso [31], PBL presents open-ended problems 

through the use of interactive learning media, which has a significant effect on improving students' 

mathematical abilities. PBL is cooperative learning, where students find it easier to find and 

understand complex concepts if they can discuss these problems with their friends [16], [32]. The 

teacher provides opportunities for students to express their own opinions, hear the opinions of 

their friends, and jointly discuss the problems the teacher gave [12], [14]. PBL contributes to 

communication skills and creativity in solving mathematical problems. 

The PBL was assisted by interactive worksheets on students' mathematical communication 

skills, proving the mentioned learning process activities. Interactive worksheets assist this 

application of the PBL model. There is an influence on the student’s mathematical communication 

abilities in elementary schools. Combining the PBL model with interactive worksheets makes 

students more active and innovative and can improve their mathematical communication skills 

according to the expected results. 

CONCLUSIONS 

Based on the study findings, the PBL model assisted by interactive worksheets positively 

affects students' mathematical communication skills. The PBL model, assisted by interactive 

worksheets, influences elementary school students' mathematical communication skills. Students 
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can communicate the results of the answers to math questions using the mathematics language so 

that educators can easily understand. It is expected that teachers in mathematics studies can use 

PBL models assisted by interactive worksheets to increase students' mathematical communication 

skills. The limitations of this research are the mathematical communication abilities of elementary 

school students. It is hoped that further research will be conducted with a broader scope. 
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