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Abstract 

Students' abilities in mathematical communication are related to their ability in problem solving. When students are 

able to communicate mathematically well, students understand concepts that are communicated both verbally and in 

writing. These abilities support students so that they are able to solve problems. The purpose of this study is to 

describe students 'mathematical communication in solving geometry problems based on students' spatial intelligence. 

This type of research is descriptive qualitative. This research was conducted at Takeran 1 Junior High School in the 

2018/2019 school year. The research subjects consisted of two students, namely 1 student with high spatial 

intelligence and 1 student with moderate spatial intelligence. Data collection techniques using tests and interviews. 

Analysis of the data used is data reduction, data presentation and drawing conclusions. The results of the study are 

students with high spatial intelligence and are communicating mathematically by expressing mathematical ideas in 

the form of notations and mathematical symbols based on problems, and writing mathematical symbols in the form 

of formulas that will be used to solve problems. Students with high spatial intelligence interpret and evaluate 

mathematical ideas visually / graphically, state and use comprehensive representations to write and explain concepts 

and solutions to problem solving, and state conclusions from the results of problem solving more fully than students 

with moderate spatial intelligence. In addition, students with high spatial intelligence can evaluate ideas more 

thoroughly so that they are able to apply many or more problem solving strategies. Mathematical communication 

(both written and oral) students with high spatial intelligence tend to be better than students with moderate spatial 

intelligence. 

Keywords: Mathematical communication; problem-solving; spatial intelligence 

1. Introduction

Mathematics as one of the languages used in 

communication using patterns, symbols or symbols. M 

atematika have a role in developing the communication 

skills of students. Mathematical communication has 

been used in everyday life as well as in learning 

mathematics. therefore, mathematical communication 
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becomes one of the basic mathematical abilities that 

students must master well [1]. Mathematical 

communication is very important in mathematics 

learning [2], [3]. Student ability to communicate ideas 

through symbols, tables, diagrams or other media in 

order to clarify the situation or problem as an objective 

in learning mathematics [4]. The ability of students to 

communicate ideas and concepts of mathematics 

understanding of students to mathematical concepts. 

In addition to mathematical communication, 

students' ability in problem solving is an important 

ability to be trained. The main purpose of learning 

mathematics is that students have the ability to solve 

problems which include the ability to understand 

problems, design mathematical models, solve models 

and interpret the solutions obtained [1], [4]. This 

suggests that learning activities should be focused so that 

students have the ability to solve problems. 

Problem solving is finding the right way to achieve 

goals [5]. Polya [6] argues that the important stages in 

solving problems are understanding problems, planning 

problem solving, carrying out problem solving plans and 

checking the completeness of problem solving. 

Especially in solving mathematical problems, students 

must have good abilities to be able to undergo each step 

of problem solving well. 

The importance of problem solving skills requires 

educators to hold a learning process that involves 

problem solving activities. It is intended that students are 

trained in problem solving. But not all students welcome 

this kind of learning. Most students complained of 

difficulty in solving problems in the form of problems. 

Especially when students study geometry. As a result 

students' mathematics learning achievement becomes 

less optimal. 

Geometry and measurement are material that is 

studied in a first or equivalent school. Geometry material 

requires students to have good visualization skills. Most 

students memorize the concept of geometry. This will 

become an obstacle when students memorize too many 

concepts so that they will eventually forget. Under these 

conditions students need good skills in understanding 

mathematical concepts. 

Problem solving ability is a high level thought 

process. To be able to solve problems students must be 

able to analyze mathematical concepts and be able to 

understand other concepts so they can find solutions to 

problems. As students are able to solve problems, they 

must understand the concepts well. Mathematical 

communication can help the process of perfecting the 

understanding of mathematical ideas, and help build 

meaning and permanence of an idea of the process of 

perfecting the understanding of mathematical ideas, and 

help build meaning and permanence of an idea [7], [8]. 

Students who have good mathematical communication 

skills show that an understanding of mathematics is also 

good which can affect the ability to solve problems. Thus 

mathematical communication skills support students' 

ability in problem solving [9], [10]. Mathematical 

communication skills can be used to build an 

understanding of students are permanently on 

mathematical concepts making it easier for her to make 

connections between concepts to arrive at solving math 

problems. 

Mathematical communication can be recognized 

from various aspects. According to [11] a mathematical 

communication spec includes : (1) expressing 

mathematical ideas through oral, written as well as 

visually describing, (2) interpreting and evaluating 

mathematical ideas both verbally and in writing, (3) 

using mathematical terms, symbols, and structures to 

model mathematical situations or problems an indicator 

of mathematical communication ability delivered by 

[12]. Mathematical Communication Skills (MCS) refer 

to the students' ability to (1) arrange and link their 

mathematical thinking through communication; (2) 

communicating their logical and clear mathematical 

thinking to their friends, teachers, and others; (3) analyze 

and assess mathematical thinking and strategies used by 

others; and (4) use mathematical language to express 

mathematical ideas correctly [12]. The indicators of 

mathematical communication skills used in this study 

are: (1) expressing mathematical ideas in the problem, 

(2) interpreting and evaluating mathematical ideas 

visually / pictures, (3) stating and using a comprehensive 

representation to solving problems, and (4) stating 

conclusions from the results of problem solving. 

Mathematical communication of students in problem 

solving can be identified based on mathematical 

communication indicators in understanding problems, 

compiling a plan of solving, implementing a plan of 

solving and re-examining the results of solving. 

Solving geometry problems is also influenced by the 

level of intelligence students have, one of which is 

spatial intelligence. Spatial intelligence is the ability to 

visualize something in the mind in two or three 

dimensions. According to Lwin et al., (2008) one of the 

important roles of having spatial visual intelligence is to 

be able to develop high-level thinking and problem 

solving skills. The higher the spatial intelligence 
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possessed, the easier it is for students to develop high-

level thinking and problem solving skills. 

Several studies have been conducted relating to 

mathematical communication in solving geometry 

problems [14], [15]. Research [16] states that there is a 

positive correlation between spatial intelligence and 

mathematical communication of students. However, it 

has not been able to provide a clear description of how 

the relationship between spatial intelligence and 

mathematical communication skills of students in 

problem solving. Therefore, this study wants to describe 

how mathematical communication of students with high 

and low spatial intelligence in the process of solving 

geometry problems 

2.  Research Method 

This study was sealed there right in SMP Negeri 1 school 

year Takeran 201 8 /201 9. The research subjects 

consisted of 2 students, namely 1 student with high 

spatial intelligence and 1 student with low spatial 

intelligence. This research is a descriptive qualitative 

research that describes the profile of students' 

mathematical communication skills in depth and 

naturally when solving geometry problems. 

Data collection techniques in this study used test and 

interview techniques. Instruments major in this study is 

the researchers themselves, while supporting the 

instrument is an instrument test spatial, geometrical 

problems and guide the interview. Before the instrument 

is used, it is first validated by a validator, namely 2 SMP 

/ MTs teachers. Testing validity the data in the study is 

using the technique of triangulation techniques to 

determine the validity of the data. Analysis of data: (1) 

Data Reduction (Data Reduction), (2) Data Display 

(Data Presentation), (3) Conclusion Drawing / 

Verification (Withdrawal Conclusion).  

3. Result and Discussion 

The study begins with the provision of spatial 

intelligence tests with geometry problem solving tests. 

The test is given to class V IIA as many as 35 students. 

The results of spatial tests and problem solving tests are 

then analyzed. Determination of research subjects is 

based on the results of spatial intelligence tests that have 

been tested for validity. After students have determined 

their spatial intelligence, then one student is taken with 

high spatial intelligence and one moderate. Both subjects 

must have the ability to express answers to the results of 

problem solving verbally and in writing. Problem 

solving tests were analyzed relating to mathematical 

communication skills based on mathematical 

communication indicators. The selected subjects were 

then interviewed with regard to the geometry problem 

solving test. The written results and subject interviews 

relating to mathematical communication indicators are 

described as follows. 

3.1 Subject 1 (Subject with high spatial 

intelligence) 

3.1.1 Express the mathematical ideas that are in the 

problem.      

The results of completion of subject 1, namely subjects 

with high spatial intelligence. The following are the 

results of the written test and interview subject 1 : 

 

Interview 1 

 

P. 2.1.1.4 : Look at the first question! (showing the  

results of student work) What is known  

about the problem ? 

S. 2.1.1.4 : Volume 315cm 3 , length equal to 9 cm  

and width 7 cm 

 
P. 2.1.1.5 : What was asked? 

S. 2.1.1.5 : Beam surface area 

 
P. 2.1.1.7 : What strategy or formula did you use to  

work on it? 

S. 2.1.1.7 : First I search for height using the beam  

volume formula which is length times width  

P. 2.2.1.19 : Try now consider the second question!  

What information do you get from the  

problem? 

S. 2.2.1.19 : It is known that LP is equal to 864 cm 2 ,  

and the length and volume are asked. 

 
P. 2.2.1.21 : What steps did you use to solve the  

problem? 

S. 2.2.1.21 : First find the length of the side with the  

formula for the surface area of the cube  

equal to 6 s squared. 

 
P. 2.2.1.22 : Then after that? 

S. 2.2.1.22 : volume using the volume formula is  

equal to s cube. 
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times height. 

 
P. 2.1.1.8 : Then? 

S. 2.1.1.8 : After finding t, I look for the surface area  

of the beam with the formula 2 times  

(pl + pt + lt) 

 
 

Mathematical ideas in the form of mathematical 

language (symbols, symbols, notations and 

mathematical equations) that exist in the problem of 

beams. Subject 1 express mathematical ideas in a 

problem that is by stating information known to use 

symbol-mathematical symbols. The subject explains 

that the information known is V = 315 cm 3 , p = 

9cm and l = 7 cm (S. 2.1.1.4 ) and the surface area of the 

beam ( S. 2.1.1.5 ) is asked ,   and it states a mathematical 

equation in the form of a formula that will used 

namely 𝑉 = 𝑝 × 𝑙 × 𝑡 (S.2.1.1.7) and 𝐿𝑝𝑏 =  2 (𝑝. 𝑙 +

 𝑝. 𝑡 +  𝑙. 𝑡)(S.2.1.1.8). 

 

 Interview 2 

Subject with high spatial intelligence in stating 

mathematical ideas in the form of information known 

problems that the 𝐿𝑃 =  864 𝑐𝑚2 and asked P and V 

(𝑆.2.2.1.19 ), as well as mathematical equations expressed 

in the form of formulas to be used that formula 𝐿𝑝 =

 6𝑠2 to determine the side length (𝑆.2.2.1.21 ), and the 

volume of the cube using the formula 𝑉 = 𝑠3 (𝑆.2.2.1.22 ). 

3.1.2 Interpret and evaluate mathematical ideas 

visually / pictures.   

Interpreting and evaluating mathematical ideas visually / 

image that is visualizing the problem in the form of block 

images and explaining any information that is in the 

problem. The following are written test results and 

subject 2 interviews related to the second indicator: 

 Interview 1 

P. 2.1.2.6 : Try to explain the information that you 

 have obtained! v , p, l what is that? 

S. 2.1.2.6 : V volume , p length and l width. 

P. 2.1.2.38 : Try to explain the information you write  

in the picture! 

S. 2.1.2.38 : (Pause) 

P. 2.1.2.39 : What are symbols A, B, etc.? 

S. 2.1.2.39 
  

: I wrote the symbols A, B ... etc to  

make it easier to find out the base of  

building the beam space.  

So I gave ABCD information  

rectangular. 

 
 

Subject with high spatial intelligence to interpret and 

evaluate mathematical ideas in a visual / image to explain 

the symbol written by problems, that p is the length, l is 

the width, V is the volume ( 𝑆.2.1.2.2.6) . The subject 

visualized the problem in the form of a block drawing 

with complete information and elements and stated that 

the symbols A, B, C ... etc. in the picture were used to 

determine the rectangular base of the beam ( 𝑆.2.1.2.39). 

 

Interview 2 

P. 2.2.2.20 : Try to give a description of the  

information you have obtained! V, p,  

what is LP? 

S. 2.2.2.20 : V is volume, p is side length and LP is  

surface area. 

P. 2.2.2.45 : Try to look at the picture of the cube.  

What do you mean by writing square? 

S. 2.2.2.46 : It means that the square is the base of  

the cube bu. 

 
 

Subject 1 interpret and evaluate mathematical ideas 

in a visual/image to explain p is the length, LP is the 

surface area, V is the volume (  𝑆.2.2.2.20 ). The subject 

visualized the problem in the form of a cube image 

accompanied by complete information and elements and 

the subject implied that the symbols A, B, C ... etc. in the 

picture were used to know that the base of the cube was 

square (𝑆.2.2.2.46 ). 

3.1.3 Indicator 3: States and uses a comprehensive 

representation to solve the problem.      

Using a comprehensive representation that is using 

concepts or formulas that are appropriate for solving 

problems. 

Interview 1 

P. 2.1.3.9 : Explain how are your stages in solving  

these problems? 

S. 2.1.3.9 : Find height with volume formula, volume  

equal to length times width times height,  

315 equals 9 times 7 times t, 315 equals 63 

 times t, 315 divided by 63 equals t, t  

equals 5. Then lpb equals 2 times length times  
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width plus length times height plus width times  

height, equals 2 times 9 times 7 plus 9 times 5  

plus 7 times 5,equals 2 times 63 plus 45 plus 

35,  

equals 2 times 143, equals 286 cm. 

  

 
P. 2.1.3.10 : Are there other alternative solutions? 

S. 2.1.3.10 : There ma'am. 

P. 2.1.3.11 : How? 

S. 2.1.3.11 : I made the formula for the beam volume  

V = area of base x height. Because the base of  

the rectangular block is the area of the base  

length times width equal to 63. So to find 

height,  

volume equals area of base height,  

315 divided by 63, height equals 5.  

For surface area equal to 286 (while writing) 

 

  

  
P. 2.1.3.12 : Are there other alternatives? 

S. 2.1.3.12 : No. 

P. 2.1.3.15 : Are you sure about your answer? 

S. 2.1.3.15 : I have. 

The male subject in expressing and using a 

comprehensive representation to solve the problem is to 

apply two solving strategies to express mathematical 

concepts, namely using a formula to find t, so that the 

result of 𝑡 =  5 𝑐𝑚 and the surface area formula are 

286 𝑐𝑚2 (  𝑆.2.1.3.9 ). Subject use alternate alternate 

resolution that is currently seeking high, the subject 

using a different volume formulas   First the subject 

determines the area of the base that is rectangular in 

shape that is 9 times 7 is obtained 63. Then the obtained 

t of volume divided by ( 𝑆.2.1.3.11) . The subject is sure of 

the answer ( 𝑆.2.1.3.15). Thus, the subject applies more 

than one strategy to write down and explain the concepts 

and solutions to work on the beam problem. 

Interview 2 

P. 2.2.3.23 : Explain the steps you took in working on the  

problem! 

S. 2.2.3.23 : First, LP is equal to 6 s squared, 864 is equal to 

 6 s squared, 864 divided by 6 is s squared,  

the root of 144 is equal to s squared, 12 is equal  

to side. Then the volume is the same as the cube  

side, equal to 12 cube is equal to 1728 cm. 

  

 
P .2.2.3.25 : Are there other alternatives? 

S. 2.2.3.25 : There ma'am. 

P. 2.2.3.26 : How? Try to explain! 

S. 2.2.3.26 : Like that. I am looking for surface area by means  

of LP = 6 x base area. Because the base of  

the cube is square so it uses the formula sx s. 

P. 2.2.3.27 : Oo so the difference is only at the beginning,  

huh? To calculate the next way the same as 

the previous way? 

S. 2.2.3.27 : Yes ma'am. (while writing answers) 

 

  
P. 2.2.2.29 : Are there still alternatives? 

S. 2.2.3.29 : No. 

P. 2.2.3.30 : Are you sure about your answer? 

S. 2.2.3.30 : Already ma'am. 

 Subject declare and use a thorough representation to 

solve the problems with implementing many strategies 

(more than one strategy) is a two-solving strategies to 

express mathematical concept, which uses a formula 

𝐿. 𝑃 𝑐𝑢𝑏𝑒 =  6 𝑠2, to find s, in order to obtain the result 

s = 12 cm and volume formulas 𝑉 𝑘𝑢𝑏𝑢𝑠 = 𝑠3obtained 

1728 𝑐𝑚3 (𝑆.2.2.3.23 ) and use another alternative 

settlement to find the length of the sides using the 

formula L.P cube=6 x Luas Alas . Resulting in the same 
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answer, which is the side length of 12 cm and the volume 

of the cube 1728 𝑐𝑚3 (𝑆.2.2.3.26 , 𝑆.2.2.3.27 ) . The subject 

is sure of the answer (𝑃.2.2.3.30 ). 

3.1.5 Indicator 4: States the conclusions from the 

results of problem solving.    

To state a conclusion is to state the end result in 

accordance with the problem in question. The following 

are written test results and subject 2 interviews related to 

the fourth indicator: 

Interview 1 

P. 2.1.4.13 : So what can you conclude from the results of your 

 settlement? 

S. 2.1.4.13 : The surface area of the pencil box in the shape of a  

block is 286 cm 2 

 

Subject 1 in stating conclusions from the settlement 

of the problem by stating a conclusion in accordance 

with the calculation results of the settlement is the 

surface area of a pencil box shaped beam is 286 

𝑐𝑚2(.𝑆.2.1.4.13 ). 

Interview 2 

P. 2.2.4.24 : So, what is the final result that you can  

conclude? 
S. 2.2.4.24 : The side length of the toy cube is 12 and  

the volume is 1728 

 
The male subject stated the conclusion of the results 

of solving the problem by writing the side length of the 

cube-shaped toy was 12 cm and the volume of the cube-

shaped toy was ( 𝑆.2.2.4.32 ) 

3.2 Subject 2 (Subject with moderate spatial 

intelligence) 

3.2.1 Indicator 1 : Express mathematical ideas that 

are in the problem 

P. 3.1.1.4 : Look at the first question! What is known 

from  

the problem? 

S. 3.1.1.4 : Volume equals 315 cm 3 , P equals 9 cm, 

width  

equals 7 cm 

 
P. 3.1.1.5 : What is asked of this problem? 

S. 3.1.1.5 : Surface area of a pencil case. 

 
P. 3.1.1.9 : What strategy or formula did you use to 

solve? 

S. 3.1.1.9 : Use volume to find t first, that is, p times l 

times t 

 
P. 3.1.1.10 : Then? 

S. 3.1.1.10 : Then use Lpb which is 2 (Pl + Pt + lt) 

 
 

Interview 2 

Subject 2 express mathematical ideas that exist in the 

form of information known problems in the form of 

symbols and mathematical notation is  𝑉 =  315 𝑐𝑚3 

 𝑝 =  9 𝑐 𝑚 and 𝑙 =  7 𝑐𝑚 (𝑆.3.1.1.4) and asked the beam 

surface area (𝑆.3.1.1.5) . The subject   stated mathematical 

equations in the form of formulas to be used namely 

=𝑝 × 𝑙 × 𝑡 (𝑆.3.1.1.9 ) and 𝐿𝑝𝑏 = 2 (𝑝. 𝑙 +  𝑝. 𝑡 +  𝑙. 𝑡) 

(𝑆.3.1.1.10 ) 

Interview 2 

P. 3.2.1.19 : Try now consider the second question!  

What information do you get from the  

problem? 

S. 3.2.1.19 : The surface area of the cube is 864 cm 2 ,  

and side length and volume of the cube are  

asked. 

 
P. 3.2.1.22 : What steps did you use to solve the problem? 

S. 3.2.1.22 : First find the length of the sides with  

the formula for the surface area of the cube  

equal to s squared 

 
P. 3.2.1.23 : Then after the surface area is looking for? 

S. 3.2.1.23 : Look for a volume using the formula s cube. 

 

Subject 2 express mathematical ideas on issues such 

as the form of symbols and mathematical notation related 

to the information known is 𝐿 =  864 𝑐𝑚2 and asked P 

and V (S.3.2.1.19 ) , as well as mathematical equations 

expressed in the form of formulas to be used is the 

formula 𝐿𝑃 =  6𝑠2 to determine the side length 

(S.3.2.1.22  ) , and the volume of the cube using formula 

𝑉 = 𝑠3(S.3.2.1.23). 

3.2.1 Indicator 2: Interpret and evaluate 

mathematical ideas visually / images.      

Interview 1 

P. 3.1.2.4 : What is the pencil case shaped? 
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S. 3.1.2.4 : Beam. 

P. 3.1.2.7 : Look at your drawings!  

Do you think it's appropriate? 

S. 3.1.2.7 : Hmm .. already mom. (see the picture) 

 
P. 3.1.2.8   Try to explain the information that you  

have obtained! V, P, l what is that? 

S. 3.1.2.8   V is volume, P is length and l is width, bu. 

Subject 2 interpret and evaluate mathematical ideas 

in a visual / image to explain 𝑝 is the length, 𝑙 is the 

width, 𝑉 is the volume (𝑆.3.1.2.8 ) . Subjects visualize 

problems in the form of block images with complete 

elements but are not accompanied by information in the 

form of mathematical symbols (𝑆.3.1.2.7 ). 

Interview 2 

P. 3.2.2.20 : Look at your drawings! Do you think it's  

appropriate? 

S. 3.2.2.20 : already mom. (see the picture) 

 
P. 3.2.2.21 : Try to give a description of the information 

you  

have obtained! V, P, what is LP? 

S. 3.2.2.21 : LP is bu surface area, V is volume,  

P is side length. 

Subject 2 interpret and evaluate mathematical ideas 

in a visual / image to explain p is the length of the sides, 

LP is the surface area, 𝑉 is the volume (𝑆.3.2.2.21 ) . The 

subject visualized the problem in the form of a cube 

image accompanied by complete elements but not 

accompanied by an explanation (𝑆.3.2.2.22 ). 

3.2.3 Indicator 3: States and uses a comprehensive 

representation to solve the problem. 

Interview 1 

P. 3.1.3.11 : Explain how are your stages in solving these 

 problems? 

S. 3.1.3.11 : Find height with volume formula, volume equal 

 to length times width times height, 315 equals  

9 times 7 times t, 315 equals 63 times t, 315  

divided by 63 equals t, t equals 5. Then lpb 

equals  

2 times length times width plus length times 

height  

plus width times height, equals 2 times 9 times 7  

plus 9 times 5 plus 7 times 5, equals 2 times 63  

plus 45 plus 35, equals 2 times 143, equals 286 

cm. 

 

 

 

 

P. 3.1.3.12 : Are there other alternative solutions? 

S. 3.1.3.12 : No ma'am. 

P. 2.1.3.15 : Are you sure about your answer? 

S. 2.1.3.15 : I have. 

  Subject two states and uses a thorough 

representation to solve the problems with implementing 

the completion strategy to express mathematical 

concept, which uses the formula 𝑉 = 𝑝 × 𝑙 × 𝑡 to find t, 

so the result 𝑡 =  5 cm and the formula for the surface 

area 𝐿 = 2(𝑝 × 𝑙) + 2(𝑙 × 𝑡) + 2(𝑝 × 𝑡) was obtained 

286 𝑐𝑚2(S. 3.1.3.11). The subject is sure of the answer 

(S. 3.1.3.14 ). 

Interview 2  

P. 3.2.3.24 : Explain the steps you took in working on the  

problem! 

S. 3.2.3.24 : First, the surface area is equal to 6 s squared,  

864 is equal to 6 s squared, 864 divided by 6 is  

equal to s squared, the root of 144 is equal  

to s squared, 12 is equal to the side. Then the  

volume is the same as the cube side, equal to  

12 cube is equal to 1728 cm. 

 
P. 3.2.3.26 : Are there other alternatives? 

S. 3.2.3.26 : No ma'am. 

P. 3.2.3.27 : Are you sure about your answer? 

S. 3.2.3.27 : Already ma'am. 

The female subject states and uses a comprehensive 

representation to solve the problem by applying a 

solution to the mathematical concept, that is, using a 

formula L. P kubus =  6 𝑠2 to find s, so that the result s 

= 12 cm and the volume formula is 
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obtained (S. 3.2.3.24 ) . The subject is sure of the 

answer (P. 3.2.3.27 ).   

3.2.4 Indicator 4: States the conclusions from the 

results of problem solving.     

Interview 1 

P. 3.1.4.13 : So what can you conclude from the results of  

your settlement? 
S. 3.1.4.13 : The surface area of the beam is 286 cm 

 
Subject stated conclusions from the settlement of the 

problem by stating that conclusion, but less precise beam 

surface area is 286 𝑐𝑚 ( S. 3.1.4.13 ) . the subject did not 

write down the volume units correctly. 

Interview 2              

P. 3.2.4.25 : So, what is the final result that you can  

conclude? 
S. 3.2.4.25 : So the side length is 12 cm and the volume of the  

cube is 1728 cm. 

 
Subject 2 stated conclusions from the settlement of 

the problem by stating a conclusion, but less precise, 

namely the side length is 12 cm and the volume of a cube 

is ( S. 3.2.4.25 ). 

 

The mathematical communication of each student 

is presented in Table 1. 

 

Table 1. Mathematical Communication of Students in Solving Geometry Problems 

No Mathematical 

Communication 

Indicator 

Student Spatial Intelligence 

High Is 

1 Express 

mathematical ideas 

that exist in the 

problem 

Students express mathematical ideas in 

the form of symbols, symbols and 

mathematical notations related to 

information that is known and asked in 

the problem. Student write 

mathematical symbols in the form of 

formulas to be used in solving the 

problems 

 

Students express mathematical ideas in the 

form of mathematical symbols and 

notations related to information that is known 

and asked in the problem. In 

addition students write mathematical equations 

in the form of formulas that will be used in 

solving problems. 

 

2 Interpret and 

evaluate 

mathematical ideas 

visually / images 

Students interpret and evaluate 

mathematical ideas visually / images by 

making visualizations of problems in the 

form of images accompanied by 

complete information and elements. 

 

Students interpret and evaluate mathematical 

ideas visually / images by making a visualization 

of problems in the form of images but the 

information in the picture is incomplete. 

3 States and uses a 

comprehensive 

representation to 

solve the problem. 

Students state and use comprehensive 

representations by applying more than 

one completion strategy to express 

mathematical concepts 

Students state and use comprehensive 

representations by applying a solution to express 

mathematical concepts. 

 

4 States the 

conclusions from 

the results of 

solving the problem 

Students state the conclusions of the 

results of problem solving by stating 

conclusions in accordance with the 

results of calculations obtained from the 

solution and in accordance with the 

context of the problem. 

Students state the conclusions from the results of 

solving the problem in accordance with the 

results of the calculation obtained from the 

solution but not in accordance with the context 

of the problem. The subject wrote inaccurate and 

incomplete conclusions. 

 

Other findings Students with high spatial 

intelligence apply problem solving in 

other different ways, besides the 

commonly used 

formulas. Students show another way 

that is by connecting the base area and 

height of the building blocks and cubes. 

Students with spatial intelligence are better at 

writing communication than verbal 

communication. Students look nervous when 

interviewed regarding problem solving. 
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Based on the results of data analysis in Table 1. It can 

be seen that between students with high and moderate 

spatial intelligence there are differences. S ISWA with 

high spatial intelligence level, have good communication 

skills in problem solving mathematical geometry. 

Students can solve problems better than students who 

have a moderate level of spatial intelligence. This is 

supported by the results of research by Murtafi’ah & 

Masfingatin (2015). The results of the study indicate that 

students' thinking processes have a high level of spatial 

intelligence in solving geometry problems, in 

understanding the problem of doing assimilation 

thinking processes. In making problem solving plans, the 

process of thinking assimilation is less than perfect and 

accommodation. In implementing the problem solving 

plan, the process of thinking assimilation. In re-

examining the results of solving the problem of the 

process of thinking accommodation but not perfect. This 

is also supported by Hass [18] one of the characteristics 

of students is problem solving, students with high spatial 

visual intelligence have divergent / diffuse thoughts, 

preferring unconventional solutions and various 

strategies to solve problems. 

In addition to solving geometry problems, students 

with high levels of spatial intelligence have the ability to 

describe problems in a better visual form than students 

who have moderate and low levels of spatial 

intelligence. Based on other findings in this study that 

students with high spatial intelligence solve the problem 

of beam volume by multiplying the base area and beam 

height. This shows one of the characteristics of students, 

namely the imagination (imaging). According Hass 

[18] students with high visual-spatial intelligence more 

to see than to listen. Students find it easier to understand 

perspective problems such as shifting, translating, 

rotating, and learning concepts based on what is seen. 

Students with high spatial intelligence have good 

spatial abilities, so they are able to see a problem as a 

whole. Students with a high level of spatial intelligence 

have better creativity, thinking and skills in problem 

solving. This is supported by [13] that spatial visual 

intelligence is important for every student to have, 

because by developing spatial intelligence students will 

increase creativity, improve memory, develop high-level 

thinking and problem solving skills. Students with good 

mathematical communication skills will also have good 

problem solving abilities [9]. Thus it is important to 

improve students' spatial ability in learning. 

 

4. Conclusion 

The conclusion of this study is the mathematical 

communication skills of junior high school students who 

have a high level of spatial intelligence and are writing 

and verbally expressing mathematical ideas that exist in 

problems in the form of symbols, symbols and 

mathematical notations. However, indicators interpret 

and evaluate mathematical ideas visually / draw, state 

conclusions from the results of problem solving and state 

and use comprehensive representations to write and 

explain concepts and solutions to solve problems of 

students with spatial intelligence tend to be better than 

students with moderate spatial intelligence. Another 

result is revealed also that students with high spatial 

intelligence can evaluate ideas more thoroughly so that 

they are able to apply more than one problem solving 

strategy. Mathematical communication (both written and 

verbal) students with high spatial intelligence tend to l e 

bih well compared with students with moderate spatial 

intelligence. Thus it is suggested that the geometry math 

learning materials using the tool aids or media that can 

improve the spatial abilities of students. 
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