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Abstract. This study aims to determine (1) the influence of mathematical communication skills 

on students’ learning outcomes, (2) the influence of logical thinking on students’ learning 

outcomes, (3) the influence of mathematical communication skills and logical thinking on 

learning outcomes. This research was a correlational expost-facto study. The sample of this 

study were 160 students of grade V elementary school students in Sombaopu, Gowa in the 

academic year of 2017/2018, who were obtained through proportionate stratified random 

sampling technique. Data collection was done by providing tests of mathematical 

communication skills, tests of logical thinking and tests of student learning outcomes. The 

analysis technique used is descriptive statistics by finding the maximum, minimum, mean, and 

standard deviation values. The results of this study indicate: (1) there is a significant influence 

between mathematical communication skills and students’ learning outcomes. (2) there is a 

significant influence between logical thinking and students’ learning outcomes. (3) there is a 

significant influence between mathematical communication skills and logical thinking with 

students’ learning outcomes. 
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INTRODUCTION ~ The 21st century forms a 

new paradigm in the midst of society 

better known as the era of globalization 

among others with the occurrence of 

changes that are fast and complex, 

concerning both changes in values and 

structures related to human life, and 

therefore the Indonesia needs to be 

equipped with education oriented to the 

demands of the 21st century (Ratna, 2015). 

In Law Number 20 of year 2003 concerning 

the National Education System, Article 1 

paragraph 1 states that education is a 

conscious and planned effort to create a 

learning atmosphere and learning process 

so that students actively develop their 

potential to have religious spiritual 

strength, self-control, personality, 

intelligence, noble character, and the skills 

needed by themselves, society, and 

nation. Specifically, it is explained in article 

37 that emphasizes the importance of 

mathematics mastery at the level of 

primary and secondary education as a 

compulsory subject. This indicates that 

mathematics is one of the subjects that 

must be mastered by students in 

elementary school. 

The purpose of learning mathematics in 

schools in Permendiknas No. 22 of year 

2006 concerning content standards is that 

students are taught mathematics so that 

they are able to (1) understand 

mathematical concepts, explain the 

interrelationships of concepts and apply 

concepts or algorithms flexibly, accurately, 

efficiently, and precisely in problem 

solving; (2) use reasoning on patterns and 

properties, carry out mathematical 

manipulations in making generalizations, 
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compiling evidence, or explaining 

mathematical ideas and statements; (3) 

solve problems that include the ability to 

understand problems, design 

mathematical models, finish models, and 

interpret the solutions obtained; (4) ideas 

of communication with symbols, tables, 

diagrams or other media to clarify the 

situation or problem; (5) have an attitude 

of appreciating the usefulness of 

mathematics in life, namely having 

curiosity, attention, and interest in learning 

mathematics, as well as being tough and 

confident in problem solving (Nugraha, 

and Mahmudi, 2015). 

Mathematics is a basic science that 

underlies the development of other 

sciences. Therefore mathematics becomes 

one of the important subjects to be taught 

in school. As a basic science, in learning 

mathematics especially at the elementary 

school level it is necessary to understand 

the psychological condition of students. 

Thinking development stage at elementary 

school age is still in the stage of concrete 

thinking so that it requires concrete steps 

according to the child's development to 

make them understand something or 

abstract subject matter. According to 

Piaget in Jufri (2017), the development 

stage of elementary school children who 

enter the age of 7-11 years is in the phase 

of starting to think logically. Concrete 

operational stage is where students begin 

to think logically against the concrete 

objects, leave their egocentric nature, be 

able to think, learn, remember, and 

communicate. It shows that the 

experience gained is expected that 

students can sort, classify, communicate 

and use symbols and concepts in 

mathematics. Thus, through real 

experience students can sharpen the 

mastery of the concept in an effort to 

improve thinking skill, the reasoning power 

to be able to solve problems encountered 

in daily life. (Widyastuti, and Pujiastuti, 

2014). 

According to Muharom, (2014) learning 

that is carried out today still uses 

conventional learning and direct learning 

models that only emphasize curriculum 

demands so that in practice students are 

passive in the learning process, student 

involvement tends to be minimized so as to 

result in mathematical reasoning and 

communication skill students are not well 

developed. In practice, teachers become 

the ones who are more active in the 

learning process compared with students. 

It makes students become passive and 

feel bored in the learning process. This 

saturation can be seen from the reception 

of the material because they tend to be 

silent and do not dare to deliver opinions. 

It happens because of the monotony of 

learning carried out so that student 

thinking ability is not explored to the 

maximum. According to Lestari and 

Yudhanegara (2016), mathematical 

communication skill is the ability to convey 

mathematical ideas/opinions both 

verbally and in writing as well as the ability 

to understand and accept mathematical 
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ideas/opinions of others in a careful, 

analytical, critical, and evaluative manner 

to sharpen understanding. 

Students must be able to solve 

mathematical problems, develop thinking 

power so that students are able to think 

rationally in learning mathematics. 

Widyastuti and Pujiastuti (2014) state that 

the ability to think rationally or think 

logically is the ability to think that needs to 

be developed to optimize the 

development of the left brain. The ability 

to think logically is needed to solve 

mathematical problems or those in 

everyday life. The ability to think logically is 

the ability of student to think to draw 

legitimate conclusions according to the 

rules of logic. One example of logical 

thinking at the elementary school level is 

being able to make conclusions and 

prove that the conclusions are true or not 

in accordance with the experiences that 

have been obtained by student before. 

Understanding the concepts and ability to 

think logically requires knowledge of 

experience by students themselves. 

Therefore the role and effort of the 

teacher to motivate, train and explore all 

the abilities and knowledge of students are 

needed. 

Logical thinking is very necessary for a 

student in learning mathematics because 

by thinking logically the understanding of 

students will be higher. For example, 

students are asked to answer the question 

“what is the answer of 5 x 6.” For students 

who are accustomed to memorizing, of 

course they can answer directly 30. 

However, if asked why the answer is 30, the 

students will be confused because they 

only draw memories of 30. For students 

who are accustomed to thinking logically, 

they often get the question. Even students 

try to understand the meaning of the 

multiplication. Students have captured the 

meaning or understanding of the problem. 

By paying attention to the problems in 

mathematics learning it can be stated that 

student logical thinking is still low. To 

overcome this problem, in mathematics 

learning process teachers should hone 

and train student logical thinking skill so 

that they can improve learning outcomes 

while facilitating student’s understanding 

in solving mathematical problems in 

learning mathematics. (Sirait, 2017). 

METHOD  

This research was an ex-post facto 

research which was causality. Ex-post 

facto research here was designed to 

explain the existence of a causal 

relationship. The researchers in this case 

explored the causal relationship of several 

predetermined research variables, among 

others, finding relationships among 

mathematical communication ability, 

logical thinking and mathematical 

learning outcomes. The population in this 

study was all fifth grade elementary school 

students in Sombaopu Sub-District, Gowa 

Regency, academic year 2017/2018. 

Based on data obtained from Gowa 

Regency Education Office, the number of 

public elementary schools in Somba Opu 

Sub-district was 53 schools, and the 
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number of students from each of these 

schools especially class V was 1513 male 

students and 1396 female students. Thus 

the population in this study totaled 2909 

students. Furthermore, the research sample 

was determined using proportionate 

stratified random sampling technique, 

which was sampling from the population 

randomly and proportionally, namely the 

characteristics of the population tended 

to be heterogeneous. From the sampling 

technique, 160 students as the samples 

were obtained. 

 

Research data collection technique was 

carried out by giving tests to students who 

were as the research samples. The 

instrument used was in the form of test 

where the tests were arranged based on 

indicators of mathematical ability and 

logical thinking ability that had been 

constructed before. Data collection 

related to mathematical communication 

ability and student logical thinking ability 

were obtained by giving written test to 

students in which the test was in the form 

of essay questions consisting of 10 items. 

The data collection for mathematics 

learning outcome variables was obtained 

from the results of even-semester final test 

given to students and the data were 

obtained from the homeroom teachers or 

their mathematics teachers. Before being 

used, the research instrument was first 

validated to obtain a valid instrument. The 

data obtained were then analyzed using 

descriptive analysis to see a picture of 

mathematical ability, logical thinking and 

mathematics learning outcomes. 

RESULTS AND DISCUSSION 

Data that had been obtained through 

measurement of mathematical 

communication test and logical thinking 

test and mathematics learning outcomes 

of fifth grade elementary school students 

in Sombaopu Sub-district was then 

explained in detail to describe the ability 

of students to solve mathematical 

problems given that described the 

mathematical communication ability of 

students, logical thinking and students’ 

mathematics learning outcomes.  

 

To categorize mathematical 

communication ability, logical thinking 

and students’ mathematics learning 

outcomes, scoring guidelines adopted 

from the categorization according to 

Arikunto (2011) was used. They are 

described in detail as in the following Table 

1. 

 

 

 

  

Table 1. Assesment Criteria 

Score Categorization 

80-100 Very good 

66-79 Good  

56-65 Moderate  
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40-55 Poor  

<40 Very poor  

 

The following will be presented an 

overview related to the description of 

students' abilities related to mathematical 

communication, logical thinking ability 

and learning outcomes of the fifth grade 

elementary school students in Sombaopu 

sub-district, Makassar. 

 

Mathematical Communication Ability 

Based on the results of research 

conducted, data related to students' 

mathematical communication abilities are 

obtained as described in the following 

Table 2. 

Table 2. Mathematical Communication Ability Test Results 

Ability of 

Students  
N Maximum Minimum Mean 

Std. 

Deviation 

Mathematical 

communication 

abilities 

160 97.5 52.5 72.1 9.90762 

 

From the table above, it can be explained 

that the results of the mathematical 

communication ability test from 160 

students tended to be in good category 

where the data above shows that the 

maximum score of the mathematical 

communication ability test given to 

students was 97.5, while the minimum 

score obtained by students was 52.5, the 

average score of students’ mathematical 

communication ability was 72.1 and the 

standard deviation was 9.90762. By using 

the assessment criteria table (Table 1) as a 

reference in categorizing students’ 

mathematical communication abilities, it 

can be concluded that the average of 

students’ mathematical communication 

abilities is in the good category. 

Logical Thinking 

Based on the results of logical thinking test 

given to elementary school students in 

Sombaopu Sub-District, Gowa Regency, 

Makassar, South Sulawesi, it is obtained an 

overview of the results of students' logical 

thinking tests which is described in the 

following Table 3. 

 

Table 3. Logical Thinking Test Results 

Ability of 

Students  
N Maximum Minimum Mean 

Std. 

Deviation 

Logical 

thinking 

abilities 

160 95 47.5 70.5 10.8 
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The table of the results of the logical 

thinking ability test above gave 

information that the maximum score of 

student logical thinking ability was 95, 

while the minimum score was 47.5. The 

average score of students' logical thinking 

abilities was 70.5, and the standard 

deviation was 10.8. Based on the 

assessment criteria described in Table 1, it 

can be concluded that the average of 

students’ logical thinking abilities is in the 

good category 

Mathematical Learning Outcomes 

The data of student mathematics learning 

outcomes were obtained based on the 

results of the semester test taken from 

school through the homeroom teacher of 

each student who was as the research 

sample in this study. The following is 

presented an overview of mathematics 

learning outcomes of elementary school 

students in Sombaopu Sub-District, Gowa 

Regency, Makassar, South Sulawesi in 

Table 4. 

Table 4. Mathematical Learning Outcomes 

Ability of 

Students  
N Maximum Minimum Mean 

Std. 

Deviation 

Mathematical 

learning 

outcomes 

160 98 60 73.7 8.9 

 

Based on mathematics learning outcomes 

data of 160 students it can be seen that 

the maximum score of student learning 

outcomes was 98, while the minimum 

score of students was 60, the average 

score of student learning outcomes was 

73.7, and the standard deviation was 0.89. 

By using Table 1 as a reference to 

determine the assessment criteria for 

student mathematics learning outcomes. 

 

 

It can be concluded that the average of 

students’ mathematics learning outcomes 

is in the good category. 

To see the comparison of the three 

students' abilities, namely mathematical 

communication ability, logical thinking 

ability and student mathematics learning 

outcome, the following research data are 

described in the following Table 5. 

 

Table 5. The Comparison of Students' Abilities 

Ability of Students  Mean of Score Categorization of Student Abilities  

Mathematical 

communication 
72.1 Good 
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Logical thinking 70.5 Good  

Mathematical learning 

outcomes 
73.7 Good 

Based on comparative data on 

mathematical communication ability, 

logical thinking, and student learning 

outcome it can be explained that by using 

Table 1 as a reference to determine the 

categorization of student abilities, it can 

be concluded that the student average 

score of the three variables studied in this 

study is in the range between 66- 78. Thus, 

mathematical communication ability, 

logical thinking, and student learning 

outcome are in good category. 

DISCUSSION 

The results of this study illustrate that both 

mathematical communication, logical 

thinking ability and mathematics learning 

outcomes of students are in the good 

category which means that the three 

influence each other. This is in line with the 

results of the study of Nartani, Hidayat, & 

Sumiyati (2015) that the ability of students 

in mathematical communication had 

effect in improving students’ achievement 

for Elementary School. The same thing 

stated by Afiani (2016) that mathematical 

communication skills affect mathematics 

learning achievement. 

In addition, Nurzaelani & Wibowo (2015) 

stated that there is a positive relationship 

between logical thinking and interpersonal 

communication. Furthermore, Mirna (2017) 

stated that the ability to think logically 

influences student learning outcomes in 

mathematics learning. This is in line with the 

results of research Ratna (2015) stated that 

the ability to think logically affects student 

learning outcomes. Thus it can be 

explained that the three variables affect 

each other. 

When students were asked to complete 

the questions or tests given, their solutions 

provide vary considerably. This is in line 

with Sari's research (2017) which stated 

that there are differences in the 

characteristics of the way students answer 

questions, even though the questions or 

tests of learning outcomes provided are 

the same. In addition, when solving 

problems, students were able to convey 

their ideas or mathematical ideas that 

describe their understanding of the 

mathematical concepts needed to solve 

the problem. This is in accordance with the 

opinion of Rachmayani (2014) that 

through communication, students can 

apply mathematics and express their 

understanding of mathematical concepts 

and processes they learn. This is also in line 

with the results of Darkasyi, Johar, & 

Ahmad’s research (2014) that one form of 

mathematical communication is 

understanding mathematics. 
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From some of the previous explanations it 

can be stated that the results of learning 

mathematics can be increased by 

improving students' mathematical 

communication skills and logical thinking. 

CONCLUSION  

Based on the description of the study 

results and the discussion about of the fifth 

grade elementary school students in 

Sombaopu Sub-District, Gowa Regency, 

Makassar, it can be concluded that 

student mathematical communication 

ability has an average score of 72.1. It 

indicates that mathematical 

communication ability of students is in 

good category. For the logical thinking 

ability, the average score is 70.5 indicating 

in the good category. Meanwhile, the 

description of student mathematics 

learning outcomes with an average score 

of 73.7 is also in the good category.  

Thus, it can be stated that there is a 

positive effect between mathematical 

communication ability and student logical 

thinking ability on student mathematics 

learning outcome. If the mathematical 

communication ability and student logical 

thinking ability are good, then there is a 

tendency for students to learn 

mathematics well too. Therefore, special 

attention is needed related to student 

mathematical communication ability and 

student logical thinking ability in learning 

mathematics to maximize student learning 

outcomes in elementary school. 
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