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Abstract. The aim of this research is to investigate students’ spatial visualization in the properties of 
solid figure by using daily life context. Pendidikan Matematika Realistik Indonesia (PMRI) is chosen 

as an approach because researcher in the learning process used context and it’s in line with PMRI 

characteristics [1]. This research use the descriptive research method. The data are collected by using 

students’ worksheet, video recording and interview some students to get deeper information of their 
spatial visualization. Based on the result by investigating from findings and the data obtained in this 

research, it can be concluded that students can think about solid figure properties if they see these 

objects oftenly in daily life activities such as objects that have cube, cuboid or prism form. However, 

they find difficulties to make sketch related to objects that combine more than one kind of solid figures 
then it can be solved by classroom discussion. 
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1. Introduction 

 

 Geometry is one of the oldest mathematical sciences. Geometry is the visual 

study of shapes, sizes, patterns, and positions. It occurred in all cultures, through at 

least one of these five strands of human activities namely building/structures, 

machines/motion, navigating/star-gazing, art/patterns, and measurement [2]. 

Considering the importance of geometry in human activities, geometry has been 

taught in Indonesia from elementary school, junior high and senior high school [3]. 

Furthermore, students can also study geometry in college or university.  

 In Indonesian junior high school, one of important students’ abilities for 

learning geometry is capable in using spatial visualization. Students in Junior High 

School have been supposed that they can imagine abstract object. To support this, 

Indonesian Curriculum of mathematics in Junior High School has 62% material 

about geometry [4]. In the second semester of grade VIII, there is topic in geometry 

namely solid figures. The competence that must be achieved by students is 

understanding the properties of cube, cuboids, prism, pyramid, their elements and 

their size that consist of three categories, those are identifying the characteristic of 

cube, cuboids, prism, and pyramid, making the net of cube, cuboids, prism, and 

pyramid, and calculating surface area and volume of cube, cuboids, prism, and 

pyramid.  

 However, based on my observation, the topic of solid figure especially about 

the properties of cube, cuboids, prism, pyramid, their elements and their size is given 

directly in the classroom. Teachers teach this material by directly giving the table of 

properties of cube, cuboids, prism, pyramid, their elements and their size to students. 

On the other hand, students directly read and give attention to the explanation from 

their teacher without any question or solve challenging problems. This is in line with 

the result from Safrina’s et.al. research that stated students find difficulty in 
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understanding the geometry because of learning strategy used is not appropriate with 

the material [5]. This kind of learning make students feel boring and can not develop 

their spatial visualization.  

 Spatial visualization in solid figure is an extremely important skill in many 

fields involving science, technology, engineering, and mathematics, including the 

geosciences [6]. Spatial visualization is a complex process that involves both visual 

abilities and the formation of mental images [7]. Because of the importance of spatial 

visualization across many disciplines, it has been studied by a wide variety of 

workers in science, education, and cognitive psychology. 

 Considering the aforementioned issues, the aim of this research is to 

investigate students’ spatial visualization in the properties of solid figure by using 

daily life context.  

 To support this research, PMRI (Pendidikan Matematika Realistik Indonesia) 

approach is chosen. PMRI is Indonesian version of RME (Realistic Mathematics 

Education) that has been developed by Freudenthal Institute since 1970’s. Treffers 

in Wijaya (2008) state that there are five characteristics of RME and in Indonesia 

become PMRI characteristics, namely: 1). phenomenological exploration or the use 

of contexts, 2). using models and symbols for progressive mathematization, 3). using 

students’ own construction and production, 4). interactivity, 5).intertwining. 

  In PMRI, students can learn mathematics using context that can be found 

easily in their environment. Moreover, anything that can be imagined by students 

also can be used as context for learning mathematics.This research  use many things 

that usually were found by students in their daily life context. 

 This research use descriptive research method. Descriptive research method 

is a method in research that describe  the status of a group of people, an object, a 

condition, a system of thought, or a class of events in the present [8]. The purpose of 

this method is to make description in a systematic, factual and accurate information 

on the facts, nature and the relationship between the phenomena investigated. The 

data are collected by using students’ worksheet, video recording and interview some 

students to get deeper information of their spatial visualization. 

 

2. Main Results 

 

This research is conducted in the eighth grade of junior high school located in 

Palembang. As an introduction, students are asked about the net of cube and cuboids 

that have been studied before. One student mentions the requirement of net that can 

be formed as cube or cuboids. Then teacher tells the goal of learning.  
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Figure 1. First Problem (Question no.1) 

 

Furthermore, students are given three problems. First problem, sketching 

solid figures and gives their names from an object given (Figure 1). There are eight 

pitures of objects in the first problem that should solved by students, that are pictures 

of box, pyramid, glasses, hexagon box, cupboard, pencil, a slice of cake, and a slice 

of water melon. Second problem, determining the number of face, edge, vertex from 

the object in the first problem and third problem, determining the relationship 

between the number of face, edge and vertex that refers to Euler’s formula. Then, 

students are asked to solve these problems related solid figure as shown in figure 2. 

 

  

 

 

 

 

 

 

 

  

 

 

Figure 2. Students Solve Problems 

 

From analysis, known  that 82% of students in classroom easily work to 

classify and sketch some solid figures of objects in the first problem. They can sketch 

the object that has cube shape and mentioned it well. It is also for object that has 

pyramid shape, they can sketch it easily. Furthermore, for question that shows the 

picture of some glasses, students clearly sketch the picture to be cylinder. This case 

happened again for question that shows the object with cuboids shape. 

However, 46% of students find difficulty to make sketch from the picture of a 

slice of cake that has prism shape. Beside, they also unsure whether the name from 

this object that already wrote are correct or false because they seldom meet with such 

object in learning material for mathematics. Actually this kind of problem is part of 

learning material in solid figure. 

Moreover, 74% of students cannot solve for first problem especially number 

6. For problem number 6 namely the picture of pencil, from interview,  the first 
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research subjek thinks that this object has cylinder shape but they doubt with their 

answer because the end of point is sharp as shown in figure 3. Next, the second 

research subjek argues that it has the cone shape, yet the solid has the cylinder part. 

This conflict leads to classroom discussion and they can meet the correct answer that 

the pencil has two shapes of solid figure namely cylinder and cone. 

 

 

 

 

 

 

 

 

 
 
 

Figure 3. Picture of first problem number 6 

 

Furthermore, 68% of students find difficulty in the first problem number 8 that 

shows the picture of a slice of watermelon (figure 4). Based on interviews with 3 

research subjects, obtained three different idea from this object. The first research 

subject think and visualize the problem is a picture of a half of watermelon and then 

he sketch a half of sphere. The second research subject has idea that he must make a 

sketch of a quarter of sphere as he visualize that it is a picture of a quarter of 

watermelon. Next, student who has to be the third research subjects visualize that first 

problem number 8 is a picture of one eighth of watermelon, so he sketch one eighth 

sphere. Of course, these different ideas among students lead to discussion and as a 

result, they can come to the right answer. 

 

 

 
 

Figure 4. Picture of the first problem number 8 

 

There are some students that also have confused to count the number of face, edge, 

and vertex of pencil and a slice of watermelon. Also, 72% of students found difficulty 

to determine the relationship between the numbers of vertices, faces, and edges. 

Teacher guides students to have classroom discussion. She asks some students who 

can solve the problems to present their answer in front of classroom. Then other 

students give respons from presentation.  
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(a)       (b) 

Figure 5. student present his work for second problem (a), and student 

present her work for third problem (b)  

 

 

There are two students who present their work in front of classroom as shown in 

figure 5. The first student present his work for second problem. Some students gave 

their responses and for other students that have different results also present their 

work. Next, the students know that pencil had one vertex, three faces, and two edges 

and a slice of watermelon consisted of two vertexes, three faces, and three edges. 

The second student present her work for third problem. She explains the solution for 

third problem because many students could not solve it. She said that we can 

determine the relationship between them using Euler’s Formula. At the end, students 

made conclusion from their learning process that the total number of vertices and 

faces is always two more than edges.  

 

3. Concluding Remarks 
 

Based on the result by investigating from findings and the data obtained in 

this research, we can conclude that students can think about solid figures easily if 

these objects are often they see in daily life activities such as objects that have cube, 

cuboids or prism form. However, they found difficulties to make sketch related to 

objects that combine more than one kind of solid figures for instance: pencils, or 

watermelon that didn’t have sphere form. Moreover, they could know the 

relationship between the number of faces, vertexes and edges using Euler’s Formula. 
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