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Abstract. The process of scientific thinking is a mechanism for acquiring knowledge based on logical structure. This 

article aims to describe the process of scientific thinking in the learning of geometry in focusing on students in senior 

high school. This article uses descriptive analysis research method. The process of scientific thinking integrated in 

accordance with the characteristics of mathematical learning, The results showed that the students' scientific thinking 

processes in identifying and defining the steps for each step in the thinking process in observing, asking, reasoning, 

associating and communicating have different results seen from mathematical ability. The implication is teacher could 

prepare the right learning strategies which more appropriate with student’s thinking process. 

INTRODUCTIONS 

Geometry is a branch of mathematics that has an important role in the learning process of mathematics. 

Studying geometry is an important component of learning mathematics because it allows students to analyze and 

interpret the world they live in as much as they can in mathematics [1]. Meaningful understanding of students 

about the environment that students live, and the ability to do well in other areas of mathematics depend on an 

understanding of geometry [2] 

Basically, geometry has a greater chance for students to understand in comparison with other branches of 

mathematics. This is because geometric ideas have been known to students since before they entered school, such 

as lines, fields and spaces. Long before a child enters his elementary school there has been an intuitive 

understanding of space, such as the spatial understanding of the child towards his world [3]. Nevertheless, some 

studies have shown some difficulty in studying geometry. Biber et al [4] discover problems in solving geometrical 

problems (1) students are concerned with the physical appearance of geometric images without regard to their 

geometric properties, (2) although students have recognized the properties of geometric images, they fail to 

incorporate them with other knowledge needed to solve the problem, (3) the students generalize properties that 

are only in accordance with certain conditions but not in other different conditions. Archavsky and Goldenberg 

[5] found that there often conflict between mental image of geometric figures and verbal definitions. The need for 

awareness of the concepts of geometry requires the ability of children in conducting environmental studies on 

camaraderie, similarity, consistency and others as the basis of the challenge of the examination and formation of 

formal proof capability later [4]. 

At the vocational level the geometry being studied will be more complex, this is because the visual and logic 

ability of the children who sit in high school bench is more developed. Nevertheless there are still difficulties 

associated with geometry material. The most difficult thing for students is to determine the position / position of 

the line with lines, lines with plane, and determine the distance and angle components geometry [6].Two criteria 

to be characterized as embodying student mathematical thingking: (a) one can observe student mathematics of the 

mathematical theory instance (b) one can articulate a mathematical idea that is closely related to the student 

mathematics of the instance [7]. Thinking is a mental activity experienced by a person when they are 
faced with a problem or situation to be solved[8]. The thinking process in this research uses information 

processing, which is the mental process shown by students when receiving, processing, storing and recall 

information for use [9]. Scientific learning activities prioritize the students' creativity and findings, the learning 

experiences they gain are not indoctrinization and memorization but are based on certain facts or phenomena [10]. 
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Systematic knowledge comes from observations, studies, and experiments conducted to determine nature or 

principle of what is being studied. Scientific thinking is a pattern of reasoning based on certain means regularly 

and meticulously, in this study the steps used are saitifik observing, asking, reasoning, associate, and 

communicate. The scientific thinking process of students can be seen on Table 1.  

 

TABLE 1. Steps and Indicators Scientific Thinking 

No Scientific Step Thinking Process Indicator 

1 Observing Receive Information 

 

Students are able to collect 

information when reading questions 

 Processed and saving information 

 

Students are able to change the 

question sentence into an image 

2 Asking Processed information Students can know what is asked 

about the problem 

3 Reasoning Recall the information tudents can describe the problem 

given in their own language 

Processed and saving information 

 
 Students make planning steps of 

answering the problem 

 Student can determine or write the 

formula to solve the problem 

4 Associate Receive Information 

 

Students know the core problem of 

the given problem 

Recall the information Students are able to link existing 

information with the knowledge 

they have 

Processed and saving information 

 
 Students can carry out the steps 

correctly 

 Students can answer questions 

with correct calculations 

5 Communicate Recall the information Students can write conclusions 

correctly and provide logical 

arguments 

RESEARCH METHOD 

 This research is done with qualitative approach and with descriptive-explanatory method. Descriptive 

research is used because in this study aims to describe or describe the process of scientific thinking in the learning 

of geometry material [11]. The research was conducted at SMK Pancasila 1 Wonogiri which is class of 

Engineering Department of the year 2017/2018. Students who sit in this class has a variety of characters. The 

supporting instruments used in this study are 3 instruments: observation sheets, depth interview guides and 

achievement tests .From the results of interviews with classroom teachers and preliminary observations, the 

learning outcomes obtained varied greatly and almost 60% under the minimum criteria of mastery learning for 

mathematical values. Researchers in this study serve as the main instrument as well as data collectors. The survay 

involved single class which consists of 32 grade X students as the participants. Therefore, students were given a 

set of test questions in material geometry focus in cube consist of 1 essay questions. The achievement test is to 

given to students to determine the level of process of scientific thinking on the reaction rate. The students’ 

mathematical ability levels were grouped into three categories according to Table 2. Interview conducted to 6 

students that were respresented each level as subject 

TABLE 2. Category of mathematical ability 

NO Interval Category 

1 sxxi 5.0  High 

2 sxxsx i 5.05.0   Medium 

3 sxxi 5.0  Low 

Information: 

ix     : Score for each student  

x     : Average score of all sample students 

s      : Standard deviation of the entire sample 



5th ICRIEMS Proceedings 
Published by Faculty Of Mathematics And Natural Sciences  
Yogyakarta State University, ISBN 978-602-74529-3-0 

ME-487 
 

RESULT AND DISCUSSION 

 During the learning process, some students feel motivated, and are eager to start learning from one 

stage to the next. In general, their class is very good and can be directed so that the teacher also feel excited.Based 

on that measurement, the score 5,77ix is a high mathematical ability, 3,605,77  ix is a medium  

mathematical ability, and 3,60ix  is a low mathematical ability. After that the three students were given 1 test 

questions about the distance between point and plane on cube to know the process of scientific thinking in each 

level on mathematical ability. Interviews were conducted to confirm and obtain more in-depth information. 

 

1. Observing 

 

In the course of workmanship, students with high, medium, and low math skills are able to gather information 

when reading questions and then process and store information well, it is proven that students are able to write 

down what is known to be related to the length of the rib, the corner in the cube, the diagonal space and field and 

able to compose about the shape of cube images. At the time of the interview each student can show the elements 

in the image they made. 

2. Asking 

 

In the stages of questioning, students with high mathematical ability can know what is asked on the question 

of calculating the distance between a point on a cube and on a field, it is proved when the student interview is able 

to explain the TL line drawn on the cube. Students who have math skills are understanding what is being asked 

about the problem but are still confused when describing the point distance to the field. Students with low math 

skills can understand what is asked in the question, able to draw a KMP field but feel confused when determining 

the auxiliary line to calculate the distance between point L to field of KMP. 

   

3. Reasoning 

 

In the reasoning step, students with high math ability can describe the question given in their own language, 

then make the planning steps of workmanship, in the interview the student explains the point TL will perpendicular 

to the field so the first step is looking at the POL triangle, sides of the triangle, to determine the length of it he 

wrote the formula phytagoras. Students with mathematical skills are able to describe a given problem in their own 

language, students analyze that the distance between point P to the KMP field is one part of the space diagonal, 

so students write the diagonal formula of the space of a cube. Students with low math ability can describe the 

problem given in their own language and then plan the steps in progress, but he assumes that the distance between 

point P to the KMP field is part of the diagonal length of the side, so he writes the formula for determining the 

length of the diagonal side. 

4. Associate 

 

          In associate steps, students with high math skills can know the core problem of the given problem, then 

associate the existing information with the knowledge of looking for the triangle side with phytagoras. The next 

step he did the calculation exactly in accordance with the steps of completion that in the previous tahab made. 

Students with moderate ability to relate the problem statement to the length of the space diagonal, then make a 

one-third length calculation of the diagonal of the space. Students on low mathematical abilities occur concept 

errors when tying the problem to the problem with the knowledge they possess, he performs a long half-length 

calculation of the side diagonal. 

5. Communicate 

   

         In the communicate stage, in this stage the process of thinking that arises is to recall information that in the 

previous stage done is to make a conclusion and provide a logical argument. Only students who have low ability 

are correct in making conclusions but can not provide a logical argumen. 

Here is an example of the result of the work and interviews with students that have high mathematical ability: 
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(a)                                             (b)                                                           (c) 

.  
FIGURE 1. Examples of Student Work High Mathematical Ability (a), Medium Mathematical ability (b) and Low 

Mathematical ability (c) 
Excerpts of the interview  based FIGURE 1 (a): 

T   : Azam, what is the first step to solve this problem? 

A : I will draw the KMP field in the cube, then the next step draws the line from the angle L into the KMP field 

to penetrate the field 

T : Is the line right in the middle of the KMP field? 

A : Yes, and TL will be perpendicular. 

T : What about the calculation? 

A : Counting the length of NL 

T : Why is Azam counting long of NL? 

A : Because I use POL triangle so it has to find LO length, whereas LO is half of NL length. 

T : What formulas did Azam use to find out, how could it be? 

A : Actually it's a triangular area comparison formula but i sum it up. 

T : What do you mean by comparison of Azam? 

A : So, Triangle area with high PL whereas the base LO will be equal to area of triangle with high LT while 

base of  PO. 

Excerpts of the interview  based  FIGURE 2(b): 

T : What is your first step? 

I : Drawing  KLMN.OPQR cube 

T : How do you calculate the lenght of  RL? 

I : RL is the diagonal of space, the diagonal length of the cube space whose side 6 is 6√3. 

T : Good, why did you draw the NOQ triangle 

I : NOQ triangle as an aid in dividing distance in the diagonal of space. 

T : The next step? 

I : Since the diagonal of space is divided into three parts XL is  
1

3
 of the space diagonal. 

T    : So what do you think is the conclusion? 

I : So the point spacing L into the KMP field is 2√3. 

 

Excerpts of the interview  based  FIGURE (3): 

T : What is your first step? 

H : Draw a cube and a KMP field 

T : Garis Which line indicates the distance between point L and the KMP field? 

H : SL line, because the SL line is perpendicular to the KMP field? 

T : What's next step? 

H : look for LO length, because SL is half of LO 

T : So, what's your conclusion? 

H : The distance between point P and the KMP field is 3√2 
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CONCLUSION AD SUGGESTIONS 

Based on the description of the discussion above, the research conclusions find students who have high 

mathematics abilities students are able to gather information when reading the problem and then able to change 

the sentence about being a picture, knowing and describing what is asked on the matter, in step reasoning students 

can processing and storing information is evidenced by making planning  steps of work and writing the formulas 

related in the matter then doing according to the plan with the correct calculation, the last stage of the student 

write the conclusion and can explain into the logical argument. In students who have medium mathematical ability 

on the step of observation and asking can fulfil the indicators but at the stage of reasoning is not perfect in 

processing information and write the formula that will be used to solve the problem, at the stage of associate and 

communicate students can carry out the work steps in accordance with plan and provide a logical argument on the 

conclusion. In students with low mathematical ability in the observation and asking steps are able to understand 

what is known in the questions and questions contained, but in the reasoning stage there is a mistake in processing 

and determine the learning steps that cause errors in the calculation and drawing conclusions. 

  The importance of knowing the scientific thinking process of students in solving the problem that the 

teacher knew the difficulties faced by students and to minimize the fault .Suggestion, recommended that teachers 

make an effort to change the old paradigm of learning in mathhematicx in a applying scientific approach in the 

process of learning mathematics, or cobine several learning models, in an effort to grow and expand the 

mathematic geometry learning. 
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