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Abstract. Each student has different problem-solving skills on the 3D topic. The study aims to find out the student problem-solving skills 

in the 3D Topics reviewed from geometry thinking level. This type of research is qualitative research with a case study approach. The 

subject in this study is as many as 20 subjects consisting of high problem-solving capabilities, moderate problem-solving capabilities, and 

low problem-solving capabilities. The data collection Instrument on this research is a level test of geometry thinking. The results showed 

that students in the category of high problem-solving skills were able to master level 0, Level 1, Level 2, and level 3 despite not being 

perfect, students in the category of problem-solving skills were able to master level 0, Level 1, and Level 2, students in the category of 

low problem-solving skills are only capable of mastering level 0 and Level 1. 
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INTRODUCTION 

 

The word "math" derives from the Greek word mathema, 

which translates as "science, science, or learning", as 

well as Mathematicos which means "like learning". 

Mathematics is one of the basic lessons learned at every 

level of the school, ranging from elementary school, 

junior high, to high school. This is because mathematics 

plays an important role in solving daily life. James and 

James (1976) in Suherman (2001:140) suggest that 

mathematics is a science of logic about the form, 

arrangement, magnitude, and concepts associated with 

each other with a lot of numbers divided into three areas 

namely: algebra, analysis, and geometry. 

Geometry is one part of mathematics science that 

learns points, lines, builds, relationships between lines, 

length, area, volume, etc. (Baykul in Biber, 2013). 

Geometry learning can also increase child interest in 

mathematics, improve problem-solving skills, reasoning 

and ease in learning various mathematical and scientific 

topics. One of the learning geometry is the theory of Van 

Hiele or commonly called the level of geometry 

thinking. The stages of the geometry think according to 

Van Hiele are five stages of visualization, analysis stage, 

formal deduction stage, deduction stage, and rigor stage. 

One of the geometric material studied by the class XII 

IPA is dimension three. 3D material is material that is 

difficult to understand because it is abstract and lack of 

the skills of the students in drawing a 3D wake-up. The 

weak mastery of geometry material in the three 

possibilities is caused by understanding the concept of 
students who are not maximally.  

One of the ways to develop students abilities is with 

problem-solving skills. According to Siswono (suci and 

Rosyidi, 2012), problem-solving is an individual process 

or effort to respond to or overcome obstacles or 

constraints when an answer or method of the answer is 

not yet apparent. According to Polya elaborates in detail 

about the four stages of problem-solving, which are 

presented in order, namely: (1) Understanding the 

problem, in this step students must find what is known 

and what is asked in the problem or that given. (2) 

Devising a plan, after understanding the problem that is 

given next student to develop a solution plan. (3) 

Carrying out the plan, the plan that has been compiled 

next can be used to solve the problem by implementing 

the plan that has been created. (4) Looking back (re-

examining the process and outcome) results obtained 

from carrying out the plan, the student must re-check the 

answers.   

 

 

MATERIAL AND METHODS 

 

This research is a qualitative study with a case study 

approach. The subject in the study was a grade XII 

student of SMA Islam Secang consisting of 20 students 

and had traveled 3D material. The instrument in this 

study was a matter of the problem-solving capability of 

the 3D matter material that contains the level of 

geometry thinking. 

Researchers have given questions about the problem-

solving capability of the 3D matter of 8 questions with 

the type of problem that contains the level of geometry 

thinking. Then the result of the subject work will be 
categorized into Three, which are students with low 

problem-solving skills, students with moderate problem-

solving skills, and students with high problem-solving 
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abilities. The level of problem-solving capability is 

based on the outcome of each student's value with the 

benchmark students who have high problem-solving 

skills are students who have a value with a range of 80-

100, students who have moderate problem-solving skills 

are students who have a value with a range of 50-75, and 

students who have low problem ability are students who 

have values with a range of < 50. From this categorizing 

can be analytic on the level of geometry thinking. 

 
 

 

Table 1. Van Hiele Thinking level indicator. 

 

No. Thinking Level Dimensions Indicator 

1. Level 0 (visualization) 

1) Identifying the building of 3D space. 

2) Sorting 3D buildings. 

3) Draw or copy up space as well as 

identifying parts of the image. 

1) Students can identify waking up based on the 

shape he has seen in full. 

2) Students can specify an example and which is not 

an example of an image build geometry. 

3) Students can draw or copy the shape of the wake-

up space as well as identify parts of the image.  

2. Level 1 (Analysis) 

1) Identifying projection on a three-

dimensional space build. 

2) Determining point and Line projection 

on fields in three-dimensional space. 

1) Students can describe the projection of points 

and lines on the field in the building space. 

2) Students can compare the projection point on the 

fields and lines on the field in the building space. 

3) Students can solve problems involving projection 

points and lines on fields in the triple dimension 

space. 

3. 
Level 2 (Informal 

deduction) 

1) Defines the distance between points, 

lines, and fields. 

2) Find and explain how to determine 

point spacing, lines, and fields. 

1) Students can compose a definition of distance 

between points, lines and fields with their own 

language. 

2) Students are able to understand the equivalence 

form of a definition. 

3) Students are able to use an implication 

statement/"if.. Then... " 

4) Students can solve problems involving point 

spacing, lines and fields. 

4. Level 3 (deduction) 
1) Comparing components of 

mathematical statements in geometry. 

1) Students can understand some mathematical 

statements such as axioms, definitions, theorem, 

and evidence. 

2) Students can compose the evidence in deductive. 

 

 

The indicator level thinks Van Hiele in this 3D 

material is only presented up to Level 3 (deduction) 

taking into consideration that the study was conducted 

on class XII SMA so have not been able to understand 

the material at level 4 (rigor). 

 

 

RESULT AND DISCUSSION 

 

The research aims to identify the problem of solving the 

problems of class XII students of the School Islam 

Secang in 3D material by conducting an analysis of 

problem-solving skills reviewed from the level of 

geometry thinking. Based on research case studies in 

class XII students of SMA Islam Secang with the subject 

of 20 students divided into three categories of 

assessment of 5 students with a high level of problem-

solving ability, 8 students with moderate problem-

solving ability level, and 7 students with low problem 

ability levels. Then from this categorizing can be 

analyzed how the student's geometry thinking levels are 

highly problem-capable, students are moderate problem 

solving and students are low problem-solving. 

Based on the research data of the subject with the 

students high problem-solving category, the students are 

moderate problem solving and the low problem-capable 

students are as follows. 

1. Students with low problem-solving capabilities 

a. Subject 1 
 

 
 

Based on the results of work numbers 1 and 2, it 

appears that subject 1 can solve the problem and it can 

be concluded that subject 1 can be in Level 0 

(visualization). 
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Based on the results of the work numbers 3 and 4, it 

appears that the subject 1 can solve the problem and can 

be concluded that the subject 1 can be in Level 1 

(analysis). 

 

 
 

 
 

Based on the result of the work number 5, it appears 

that the answer from subject 1 is less precise, the answer 

should be 10√ 2, so it can be concluded that subject 1 

less capable in Level 2 (informal deduction). 

 

b. Subject 2 

 

 
 

Based on the results of the work of the numbers 1 and 

2, it appears that the subject 2 can be in the matter and 

can be concluded that the subject 2 is capable of level 0 

(visualization). 

 
 

Based on the results of the work of the numbers 3 and 

4, it is shown that subject 2 can resolve the matter and it 

can be concluded that subject 2 can be in Level 1 

(analysis). 

 

 
 

Based on the result of work number 5, it appears that 

subject 2 is not correct in answering the question, the 

answer should be 10√ 2. It can be concluded that subject 

2 is less capable in Level 2 (informal deduction). 

Based on the work of subject 1 and subject 2 with 

low problem-solving capabilities, they are able to 

complete level 0 (visualization) and Level 1 (analysis), 

but they are less capable of finishing on level 2 (informal 

deduction). 

 

2. Students with moderate problem-solving skills 

a. Subject 3 

 

 
 

Based on the results of the work numbers 1 and 2, it 

is shown that the subject 3 is able to solve the problem 

and it can be concluded that the subject 3 is capable of 

level 0 (visualization). 

 

 
 

Based on the results of the work numbers 3 and 4, it 

is shown that the subject 3 can resolve the matter and it 
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can be concluded that the subject of 3 is capable in Level 

1 (analysis). 

 

 
 

 
 

Based on the results of the work numbers 5, 6 and 7, 

it is shown that subject 3 can resolve the matter and it 

can be concluded that the subject of 3 is able to be in 

Level 2 (informal deduction). 

 

 
 

Based on the result of work number 8, it is seen that 

subject 3 is not able to solve the problem or no work at 

all, so it can be concluded that the subject of 3 is not able 

in level 3 (deduction). 

 

b. Subject 4 
 

 

Based on the results of the work numbers 1 and 2, it 

is shown that subject 4 can solve the problem and it can 

be concluded that the subject of 3 is capable of level 0 

(visualization). 

 

 
 

Based on the results of the work numbers 3 and 4, it 

is shown that subject 4 can resolve the matter and it can 

be concluded that the subject of 4 is capable in Level 1 

(analysis). 

 

 
 

Based on the work of numbers 5, 6 and 7, it appears 

that the subject 4 only wrote the answer just not by way 

of completion but the answer of subject 4 is true. It can 

be concluded that subject 4 is capable of level 2 

(informal deduction). 

 

 
 

Based on the result of work numbers 8, it is shown 

that subject 4 only describes its shape but not able to 

explain the victim. So it can be concluded that the 

subject 4 is less capable in Level 3 (deduction). 

Based on the results of the work of subjects 3 and 4 

who have moderate problem-solving capabilities, they 

are capable of level 0 (visualization), Level 1 (Analysis), 

Level 2 (informal deduction) but less capable in Level 3 

(deduction). 
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3. Students with high problem-solving skills 
a. Subjek 5 

 

 
 

Based on the results of the work number 1 and 2, it is 

shown that the subject 5 can solve the problem and it can 

be concluded that the subject of 5 capable in level 0 

(visualization). 

 

 
 

Based on the results of the work numbers 3 and 4, it 

appears that the subject 5 can solve the problem and it 

can be concluded that the subject of 5 capable in Level 1 

(analysis). 

 

 
 

 
 

Based on the results of the work numbers 5, 6 and 7, 

it appears that the subject 5 can resolve the matter and 

can be concluded that the subject of 5 can be in Level 2 

(informal deduction). 

 

 
 

Based on the result of the work number 8, it is seen 

that the subject 5 already understand the meaning of the 

problem but in the evidence is less widespread or too 

simple, it can be concluded that the subject 5 has begun 

to take off in the Level 3 (deduction) although not yet 

perfect. 

 

b. Subject 6 

 

 
 

Based on the results of work numbers 1 and 2, it is 

shown that the subject of 6 can solve the problem and it 

can be concluded that the subject of 6 is capable in level 

0 (visualization). 

 

 
 

Based on the results of the work numbers 3 and 4, it 

is shown that the subject of 6 can resolve the matter and 

it can be concluded that the subject of 6 is capable in 

Level 1 (analysis). 

 

 
 

Based on the results of the work numbers 5, 6 and 7, 

it is seen that the subject of 6 can resolve the matter and 

can be concluded that the subject of 6 can be in Level 2 

(informal deduction). 
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Based on the result of work number 8, it is seen that 

subject 6 can already associate about the other line 

meaning the subject of 6 has started to control Level 3 

(deduction) although not yet perfect.  

 

 

CONCLUSIONS 

 

Based on the results of the subject 5 and subject 6 that 

has high problem solving capabilities, they are able to 

master level 0 (visualization), Level 1 (Analysis), Level 

2 (informal deduction) and have started to control Level 

3 (deduction) Although not yet perfect . 
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