
 

Phenomenon, 2024, Vol. 14 (No. 2), pp. 339-355 

Phenomenon : Jurnal Pendidikan MIPA 
phenomenon@walisongo.ac.id 

 

339 
University of PGRI Jombang  ©2016 Universitas Islam Negeri Walisongo 

Email: faridatulm.upjb@gmail.com ISSN: 2088-7868, e-ISSN 2502–5708 

 

 

Student Spatial Skill Profile Based on Cognitive Style in Solving 

Mathematical Problems through Mathematical Questions Posing 

 
 

Faridatul Masruroh1, Ama Noor Fikrati2, Siti Dinarti3  

 
1,2,3 Mathematics Education, University of PGRI Jombang, Jawa Timur, Indonesia 

 

 

Abstract 

 
The purpose of this study is to describe students' spatial skills based on field-

dependent and field-independent cognitive styles in solving mathematical 

problems through mathematical questions posing. This study is a qualitative 

study. The subjects were 4 students of Mathematics Education at PGRI 

Jombang University, with details of 2 field-dependent students (S1FD and 

S2FD) and 2 field-independent students (S3FI and S4FI). The main instrument 

in this study was the researcher herself, while the supporting instruments were 

the Student Spatial Skills Test (SSST) sheet and interview guidelines. Based 

on the data presentation and discussion, it can be concluded that S1FD and 

S2FD are able to understand horizontal invariance but have not been able to 

apply it to more complex problems. S1FD and S2FD are able to mention 

changes in the position of elements in a simple object but not in a complex 

object. S1FD and S2FD are able to combine objects into more complex 

configurations. S1FD and S2FD are able to combine two simple objects but 

have not been able to do so on more complex objects. Finally, S1FD and S2FD 

are able to combine two simple objects but have not been able to do so on 

more complex objects. Meanwhile, S3FI and S4FI are able to understand 

horizontal invariance in more complex problems. S3FI and S4FI are able to 

mention changes in the position of elements in a complex object. S3FI and 

S4FI are able to combine objects into simple configurations but not yet in more 

in-depth ones. S3FI and S4FI are able to combine two complex objects. S3FI 

and S4FI are able to visualize an environment as a whole from different 

positions. Thus, S1FD and S2FD are weak in spatial perception, spatial 

visualization, spatial relations, and spatial orientation. However, they are good 

in mental rotation. Meanwhile, S3FI and S4FI are good in all components of 

spatial skills, namely spatial relations, spatial perception, spatial visualization, 

spatial orientation, and mental rotation. The four subjects solved the 

questions/problems given by mathematical questions posing. 

 

Keywords: Spatial Skills, Cognitive Style, mathematical questions posing. 
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Abstrak 

 

Tujuan penelitian ini adalah untuk mendeskripsikan keterampilan spasial 

mahasiswa berdasarkan gaya kognitif field-dependent dan field-independent 
dalam menyelesaikan masalah matematika melalui pengajuan pertanyaan 

matematis. Penelitian ini merupakan penelitian kualitatif. Subjek penelitian 

adalah mahasiswa pendidikan matematika universitas PGRI Jombang 

sebanyak 4 mahasiswa, dengan rincian 2 mahasiswa field-dependent (S1FD 

dan S2FD) dan2 mahasiswa field-independent (S3FI dan S4FI). Instrumen 

utama dalam penelitian ini adalah peneliti sendiri, sedangkan instrumen 

pendukung adalah lembar Tes Keterampilan Spasial Mahasiswa (TKSM) dan 

pedoman wawancara. Berdasarkan paparan data dan pembahasan maka dapat 

disimpulkan bahwa S1FD dan S2FD mampu memahami invariansi horizontal 

namun belum dapat mengaplikasikan pada masalah yang lebih kompleks. 

S1FD dan S2FD mampu menyebutkan perubahan posisi unsur-unsur dalam 

suatu objek yang sedehana namun tidak dalam suatu objek yang kompleks. 

S1FD dan S2FD mampu menyatukan objek menjadi konfigurasi yang lebih 

kompleks. S1FD dan S2FD mampu memadukan dua objek sederhana namun 

belum mampu pada objek yang lebih kompleks. Terakhir, S1FD dan S2FD 

mampu memadukan dua objek sederhana namun belum mampu pada objek 

yang lebih kompleks. Sementara S3FI dan S4FI mampu memahami invariansi 

horizontal pada masalah yang lebih kompleks. S3FI dan S4FI mampu 

menyebutkan perubahan posisi unsur-unsur dalam suatu objek yang 

kompleks. S3FI dan S4FI mampu menyatukan objek menjadi konfigurasi 

yang sederhana namun belum pada yang lebih mendalam. S3FI dan S4FI 

mampu memadukan dua objek yang kompleks. S3FI dan S4FI mampu 

memvisualisasikan suatu lingkungan secara keseluruhan dari posisi yang 

berbeda.  Dengan demikian untuk S1FD dan S2FD lemah dalam persepsi 

spasial, visualisasi spasial, relasi spasial, dan orientasi spasial. Namun baik 

dalam rotasi mental. Sementara S3FI dan S4FI baik dalam semua komponen 

keterampilan spasial, yaitu relasi spasial, persepsi spasial, visualisasi spasial, 

orientasi spasial, dan rotasi mental. Keempat subjek menyelesaikan 

soal/masalah yang diberikan melalui pengajuan pertanyaan matematis. 

 

Kata kunci: Keterampilan Spasial, Gaya Kognitif, Pengajuan Pertanyaan 

Matematis. 

 

INTRODUCTION 

Spatial skills play an important role in learning mathematics, especially geometry. 

Hodiyanto explains that spatial skills are a person's ability to understand an object by 

visualizing it, meaning imagining the object to be understood in two or three dimensions 

(Lowrie & Jorgensen, 2015; Sutton at all, 2016; Hodiyanto, 2018; Salame & Kabir, 2022). 

According to Kurniawati, spatial skills are an individual's ability to see and imagine 

spatial objects by simply drawing pictures of the spatial objects on paper (Yurt & Tünkler, 
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2016; Anjarsari, 2018; Herawati & Hariyani, 2024). Spatial skills are a person's ability or 

accuracy in drawing conclusions based on arguments from a situation concerning shape, 

location, path, relationships between entities, and relationships between entities and 

frames of reference (Fikrati, Siswono, & Lukito, 2021; Rahmawati, Dianhar, & Arifin, 

2021; Uttal at all, 2024). There are four important spatial skills to master, namely: static 

intrinsic skills, static extrinsic skills, dynamic intrinsic skills, and dynamic extrinsic skills 

(Otumfuor & Carr, 2017; Fikrati, 2020; Makamure & Jojo, 2021; Pradana & Sholikhah, 

2021). 

Based on this explanation, spatial skills play a very important role in Geometry 

material. The material is given from elementary school to college. Mathematics 

Education students at University of PGRI Jombang are prospective teachers so they are 

required to have skills in learning mathematics, one of which is spatial skills. Many 

factors influence spatial skills, one of which is cognitive style. Cognitive style is a part 

that needs to be considered in designing learning. As one part that needs to be considered 

in learning, cognitive style reflects the characteristics of students, in addition to other 

characteristics such as motivation, attitude, interest, thinking ability, and so on. Cognitive 

style is a part that needs to be considered in designing learning (Huljannah, Sa'dijah, & 

Qohar, 2018; Fujita at all 2020). Cognitive style is an individual's characteristic in 

receiving, storing or using information to respond to a task or responding to various types 

of environmental situations (Istiqomah, 2020; Atit at all, 2020). Cognitive style is divided 

into field-dependent cognitive style and field-independent cognitive style. Individuals 

with FD and FI cognitive styles have differences in the method of processing information. 

FD individuals tend to be global in analyzing learning situations. They have difficulty 

breaking information into closed parts, and do not consider items different from their 

context. FD students usually prefer hands-on learning and tend to be incidental learners 

in social contexts, and have difficulty using intuition. On the other hand, FI individuals 

tend to be better at analytical activities. They can solve complex problems, remember 

information, perceive items as having different characteristics from their context, can 

generally encode information quickly and accurately, and can perform well on 

standardized tests (Nurmutia, 2019; Wibowo, 2017).  

Uttal, Meadow, Tipton, Hand, Alden, Warren, & Newcombe (2013) describe the 
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characteristics of spatial skills: (a) seeing objects, paths, or spatial configurations amidst 

distracting background information, as characteristics of static intrinsic skills; (b) 

combining objects into more complex configurations, visualizing and mentally 

transforming objects, as characteristics of dynamic intrinsic skills; (c) understanding 

abstract spatial principles; and (d) visualizing an environment as a whole from different 

positions, as characteristics of dynamic extrinsic skills. Meanwhile, Newcombe & 

Shipley (2015) describe the characteristics of spatial skills as follows: (a) encoding spatial 

configurations (or shapes) of objects, taking shapes from overlapping objects or other 

perceptual information, and identifying spatial regions as constituent categories, as 

characteristics of static intrinsic skills; (b) changing the spatial encoding of objects, 

including expansion or reduction in size, rotation, cross-section, folding, bending, 

breaking, and sliding; accumulating sequences of such changes and visualizing the 

changes over time and the final product, and relating 2- and 3-dimensional views to each 

other, as characteristics of dynamic intrinsic skills; (c) encoding the spatial location (or 

position) of objects relative to other objects or to a frame of reference, including gravity, 

and aligning location codes of different scales, as characteristics of static extrinsic skills; 

and (d) changing relationships between objects as one or more of them moves, including 

the observer (e.g., to maintain a stable representation of the world during navigation and 

to enable perspective taking), as characteristics of dynamic extrinsic skills.  

Cognitive style is a part that needs to be considered in designing learning. Cognitive 

style as part of a student's learning style that shows how they solve a problem (Tian at all, 

2022; Rum & Juandi, 2023). Witkin groups cognitive styles based on the way the global 

analytical continuum divides 2 groups, namely field-dependent and field-independent 

cognitive styles. In general, students with the FI cognitive style tend to choose individual 

learning and do not depend on others. Students with the FI cognitive style also have a 

high level of independence in observing a stimulus without dependence on lecturers. 

When given a problem, students with the FI cognitive style will use various strategies in 

an effort to solve the problem and are able to solve the problem without instructions and 

guidance from lecturers. While students with the FD cognitive style tend to choose to 

study in groups and often interact with other students or lecturers. Students with the FD 

cognitive style are also very dependent on sources of information from lecturers 
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(Onyekuru, 2015; Susanto, 2017; Hasbullah & Sajiman, 2020; Sutrisno, Rahayuningsih, 

& Purwati, 2020). The differences in characteristics of the two cognitive styles are: Field-

dependent cognitive style: Has better memory for information. Thinks globally better on 

learning materials with social material, has better memory for social information, Needs 

clearly defined structure, goals, and reinforcement. More affected by criticism, Has great 

difficulty learning unstructured materials, Tends to accept the organization given and is 

unable to reorganize. May need clearer instructions on how to solve problems. While the 

field-independent cognitive style: Thinks analytically, may need help focusing attention 

on materials with social content, May be taught how to use context to understand social 

information. 

Spatial skills are students' thinking abilities, such as reasoning. Masruroh (2016-a) 

explains that improving students' thinking skills can be done by implementing the 

mathematical question posing (MQP) learning model. Masruroh (2023) explains that the 

MQP learning model is a learning model that encourages students to ask mathematical 

questions. Mathematical questions are questions posed by students based on the 

information provided. This information takes the form of questions/problems that require 

students to test a hypothesis. This is in line with questions/problems related to spatial 

skills. Chiang believes that difficulties in visual spatial skills are the cause of students 

having problems in learning geometry and are the cause of low achievement in 

mathematics (Abdullah at all, 2015). Konyalioğlu, Aksu, & Þenel, (2012) reported that 

difficulties in understanding geometric concepts and solving problems in geometry 

among students were due to their weaknesses in visual spatial skills. Newcombe and 

Shipley stated that spatial skills can be defined as reasoning regarding shape, location, 

path, relationships between entities, and relationships between entities and reference 

frames (Newcombe, & Shipley, 2015; Mustofa at all 2024). Learning methods and 

cognitive styles can improve mathematics learning outcomes (Wibowo, 2017; Tambi, 

Murtadho, & Rafli, 2021). There was an influence of cognitive style on students' 

mathematical problem-solving abilities (Mishra, Kanoujiya, & Yadav, 2017; Udiyono & 

Yuwono, 2018; Bakar & Ali, 2018; Nurmutia, 2019; Cahyono, Rohman, & Setyawati, 

2022; Utomo, 2022). Masruroh (2016-b) explains that the quality of mathematical 

questions asked by students is in accordance with their thinking abilities. 
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RESEARCH METHODS 

This research is a qualitative research with descriptive method. The purpose of this 

study is to describe the Spatial Skills Profile of Mathematics Education Students at PGRI 

Jombang University in terms of Field-Dependent and Field-Independent Cognitive 

Styles. The prospective subjects of this study are 22 second-semester mathematics 

education students at PGRI Jombang University. The research subjects are 4 students with 

details of 2 field-independent students and 2 field-dependent students. The selection of 

subjects is done purposively, namely by considering the activeness of students in learning, 

in addition the researcher will also consider good oral communication skills to facilitate 

the interview process. The main instrument in this study is the researcher himself, while 

the supporting instruments are the Group Embedded Figures Test (GEFT) sheet, the 

Student Spatial Skills Test (SSST) sheet, and interview guidelines. This research method 

is a test and interview. The criteria for data validity and how to check it include credibility 

using time triangulation, so the researcher will conduct at least 2 times each of the Student 

Spatial Skills tests and interviews. Data analysis was carried out through three stages: 

data reduction, data presentation, and drawing conclusions (Sugiyono 2015). 

Tabel 2.1 Components and Indicators of Spatial Skills 
Spatial Skills Components Skills measured Indicator 

Intrinsic 

Static 

Spatial 

Relations 

Seeing objects, paths, or 

spatial configurations 

amidst distracting 

background information 

Finding other hidden shapes 

in more 

complex/complicated 

shapes 

Intrinsic 

Dynamic 

Mental rotation 

and spatial 

visualization 

 Combining objects 

into more complex 

configurations 

 Visualizing and 

mentally 

transforming objects, 

often from 2-

dimensional to 3-

dimensional, or vice 

versa 

 Rotating 2-

dimensional or 3-

dimensional objects 

 Combine objects into 

more complex 

configurations, 

 Visualize and mentally 

transform objects 

 Rotate objects and 

reveal changes in the 

position of elements 

within an object 

Extrinsic 

Static 

Spatial 

perception 

Understanding abstract 

spatial principles, such 

as horizontal invariance 

or vertical invariance 

Determining spatial 

relationships in relation to 

one's own body orientation 

Extrinsic 

Dynamic 

Spatial 

orientation 

Visualize an 

environment as a whole 

from different positions 

Drawing the shape of an 

object from different 

perspectives 
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RESULTS AND DISCUSSION 

Four research subjects with different cognitive styles were required in this study. 

Two subjects each had a field independent (FI) cognitive style and two subjects had a 

field dependent (FD) cognitive style. These subjects were obtained based on the results 

of the Group Embedded Figures Test (GEFT). The GEFT test is a test used to determine 

the type of cognitive style of students. Susanto (2017) stated that the GEFT test is a valid 

test and can also be used in research. The GEFT test instrument consists of 25 complex 

images divided into three stages. The first stage is a practice stage consisting of 7 images. 

The second and third stages each consist of 9 images. This part is the examination and 

assessment stage. In this GEFT test, there are 8 simple images named A, B, C, D, E, F, G 

and H that must be found in the 25 images in the question by putting a bold line on the 

image. Each number is given a score of 1 for students who answer correctly and a score 

of 0 for students who answer incorrectly. The scores calculated are only the second and 

third parts, because the first part is intended as practice. The time given to complete the 

GEFT test is 25 minutes. 

Data obtained from the GEFT test were analyzed using cognitive style scoring 

categories. Correct answers were scored 1, while incorrect answers were scored 0. Thus, 

the highest possible score was 18 and the lowest score was 0 (Rassaei & Ravand, 2024). 

The scoring guidelines used were as follows: 

Table 2. Cognitive Style Categories 

Score (s) Cognitive Style Type Total 

0 ≤ s ≤ 9 Field dependent 17 

9 < s ≤ 18 Field independent 15 

 

Based on Table 2, a total of 22 prospective subjects were obtained. In detail, there were 

13 prospective subjects with a field-dependent cognitive style, while there were 9 

prospective subjects with a field-independent cognitive style. Furthermore, through 

purposive sampling techniques, four research subjects were determined, each consisting 

of two students (Sugiyono, 2015; Cahyono, Rohman, & Setyawati, 2022). Subjects with 

a field-dependent cognitive style are hereafter referred to as S1FD and S2FD. Subjects 

with a field-independent cognitive style are hereafter referred to as S3FI and S4FI. 

Afterward, the four subjects were given a Spatial Skills test and in-depth interviews to 
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explore their Spatial Skill profiles. 

The Student Spatial Skills Test (SSST) instrument was used to answer the research 

problem, namely how the spatial skills of mathematics education students at PGRI 

Jombang University with field-dependent and field-independent cognitive styles. This 

instrument consists of 25 questions. 5 questions related to Spatial Perception, namely 

questions number 1, 12, 17, 23, and 25. 5 questions related to Visualization, namely 

questions number 2, 7, 13, 14, and 18. 5 questions related to Mental Rotation, namely 

questions number 3, 4, 9, 15, 19. 5 questions related to Spatial Relations, namely 

questions number 8, 10, 16, 20, and 22. And 5 questions related to Spatial Orientation, 

namely questions number 5, 6, 11, 21, and 24. Fikrati (2020) stated that SSST is a valid 

test and can also be used in research. This test was conducted in two stages because it met 

the data validity criteria. The first stage of the Student Spatial Skills Test was called SSST 

1. The second stage of the Student Spatial Skills Test was called SSST 2. After the SSST 

was completed, interviews were conducted for each stage. The following are the SSST 

results for the four subjects. 

Table 3. List of Research Subjects Based on Cognitive Style Categories 

No. Spatial Skills Score Subject Code  Cognitive Style 

1 8 and 10 S1FD and S2FD Field dependent 

2 20 and 23 S3FI and S4FI Field independent 

 

Based on Table 3, it was obtained that the spatial skill score of S1FD was 8, S2FD 

was 10, S3FI was 20, and S4FI was 23. Based on the answers and interview results, it 

showed that the four subjects were able to master spatial skills in the simple level of 

Spatial Perception category. As Newcombe & Shipley (2015) explained, the indicator of 

Spatial Perception is understanding abstract spatial principles, such as horizontal 

invariance or vertical invariance. However, there are differences in spatial skills in the 

complex level of Spatial Perception category by subjects with field-dependent and field-

independent cognitive styles. The following is an explanation of these differences. 
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Figure 1. Subjects' Responses with a Field-Dependent Cognitive Style to Question 

Items 12. 

Figure 1 shows that subjects with a field-dependent cognitive style were unable to 

answer the question correctly. The question asked the subjects to determine the correct 

position of a boat mast when a glass of water changes position. To further explore the 

subjects' answers, interviews were conducted. The following is an excerpt from the 

interview related to Figure 1. 

Table 4. Excerpts from Interview Results of Subjects with a Field-Dependent 

Cognitive Style to Question Items 12. 

Interview 
Sequence 

 Researcher Questions and Subject Answers 

Researcher : What image is in the object column? 
S1FD  : It's a picture of water and a boat in a glass with a toy boat 

inside. 
Researcher  What does question 12 mean? 
S1FD   Find the correct position of the boat's mast. 
Researcher : What did you do to get the answer? 
S1FD  : I Imagine the position of the boat's mast in the glass, changing 

its position. 
Researcher : Why is that the answer? 
S1FD  : Because if the glass is moved, its position remains straight and 

horizontal, while the mast will follow its movement. 

Researcher : Are there any other factors that support your answer? 
S1FD  : None. 

Based on Table 4, it can be seen that S1FD understands that the question asks to 

determine the correct position of the boat mast when the glass filled with water changes 

position. S1FD understands that the position of the water surface remains horizontal even 

though the position of the glass changes, but the position of the boat mast follows the 

position of the glass. Therefore, the answer of the subject with a field-dependent cognitive 

style is less accurate. Based on Hodiyanto (2018), it can be concluded that S1FD is able 

to understand horizontal invariance or vertical invariance in a simple way but has not 

been able to apply it to more complex problems. Meanwhile, subjects with a field-

independent cognitive style are able to answer correctly. The following is an example of 

mailto:faridatulm.upjb@gmail.com


 

 

 

 

Faridatul Masruroh, Ama Noor Fikrati, Siti Dinarti / Phenomenon Vol. 14, No. 2, Oktober 2024 

348 
University of PGRI Jombang  ©2016 Universitas Islam Negeri Walisongo 

Email: faridatulm.upjb@gmail.com ISSN: 2088-7868, e-ISSN 2502–5708 

 

 

a subject's answer with a field-independent cognitive style. 

 

Figure 2. Subjects' Responses with a Field-Independent Cognitive Style to Question Items 12. 

Figure 2 shows that subjects with a field-dependent cognitive style were able to 

answer correctly. The question asked the subjects to determine the correct position of a 

boat mast when a glass of water changes position. To further explore the subjects' 

answers, interviews were conducted. The following is an excerpt from the interview 

related to Figure 2. 

Table 5. Excerpts from Interview Results of Subjects with a Field-Independent 

Cognitive Style to Question Items 12. 

Interview 
Sequence 

 Researcher Questions and Subject Answers 

Researcher : What image is in the object column? 
S4FI  : Question 12 shows a picture of water in a glass with a toy boat 

inside. 
Researcher  What does question 12 mean? 
S4FI   Find the correct position of the boat's mast. 
Researcher : What did you do to get the answer? 
S4FI  : Imagine the water in the glass in different positions and the 

position of the boat's mast. 
Researcher : Why is that the answer? 
S4FI  : Because if the water container is moved, the position of the 

water surface remains straight horizontally but the position of 
the boat is straight vertically to the water surface so the position 
of the boat mast is also straight vertically to the water surface. 

Researcher : Are there any other factors that support your answer? 
S4FI  : Yes. 
Researcher : Please state them! 
S4FI  : Water always conforms to the shape of its container. 

Based on Table 4, it is found that S4FI understands that the question asks to 

determine the correct position of the boat mast when the glass filled with water 

experiences a change in position. S4FI understands that the position of the water surface 

remains straight horizontally even though the position of the glass changes, but the 

position of the boat is straight vertically to the water surface so the position of the boat 

mast is also straight vertically to the water surface. So the answer of the subject with the 

field-Independent cognitive style is correct. When reviewed by Hodiyanto (2018), it can 
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be concluded that S4FI is able to understand horizontal invariance or vertical invariance 

simply and can also apply it to more complex problems. 

Based on the results of the Student Spatial Skills test and interviews, it was obtained 

that S1FD and S2FID were able to answer 2 questions about spatial perception, namely 

on questions number 1 and 17. This shows that S1FD and S2FD are able to understand 

horizontal invariance but have not been able to apply it to more complex problems 

(Lowrie & Jorgensen, 2015; Hodiyanto, 2018). S1FD and S2FD were able to answer 2 

questions about spatial visualization, namely on questions number 2 and 7. This shows 

that S1FD and S2FD are able to mention changes in the position of elements in a simple 

object but not in a complex object (Anjarsari, 2018; Herawati & Hariyani, 2024). S1FD 

and S2FD were able to answer 2 mental rotation questions, namely on questions number 

3 and 4. This shows that S1FD and S2FD are able to combine objects into more complex 

configurations (Fikrati, Siswono, & Lukito, 2021; Rahmawati, Dianhar, & Arifin, 2021). 

S1FD was able to answer 1 question about spatial relations, namely on question number 

10. S1FD was able to answer 2 questions about spatial relations, namely on questions 

number 10 and 16. This shows that S1FD and S2FD are able to combine two simple 

objects but are not yet able to do more complex objects (Fikrati, 2020; Makamure & Jojo, 

2021). Finally, S1FD was able to answer 1 question about spatial orientation, namely on 

question number 5. S1FD was able to answer 2 questions about spatial relations, namely 

on questions number 5 and 6. This shows that S1FD and S2FD are able to combine two 

simple objects but are not yet able to do more complex objects (Fikrati, 2020; Makamure 

& Jojo, 2021).  

Meanwhile, S3FI was able to answer 4 questions about spatial perception, namely 

on questions number 1, 17, 23, and 25. S4FI was able to answer all questions about spatial 

perception or as many as 5 numbers, namely on questions number 1, 12, 17, 23, and 25. 

S3FI and S4FI were able to understand horizontal invariance in more complex problems 

(Lowrie & Jorgensen, 2015; Hodiyanto, 2018). S3FI was able to answer 4 questions about 

spatial visualization, namely on questions number 2, 7, 13, and 18. S4FI was able to 

answer all questions about spatial visualization or as many as 5 numbers, namely on 

questions number 2, 7, 13, 14, and 18. S3FI and S4FI were able to mention changes in 

the position of elements in a complex object (Anjarsari, 2018; Herawati & Hariyani, 
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2024). S3FI and S4FI were able to answer 4 questions about mental rotation, namely on 

questions number 3, 4, 9, and 15. S3FI and S4FI were able to combine objects into simple 

configurations but not yet in more in-depth ones (Fikrati, Siswono, & Lukito, 2021; 

Rahmawati, Dianhar, & Arifin, 2021). S3FI and S4FI were able to answer 4 questions 

about spatial relations, namely on questions number 8, 10, 16, and 22. S3FI and S4FI 

were able to combine two complex objects. Finally, S3FI was able to answer 4 questions 

about spatial orientation, namely on questions number 5, 6, 11, and 24. S4FI was able to 

answer all questions about spatial orientation or as many as 5 numbers, namely on 

questions number 5, 6, 11, 21, and 24. S3FI and S4FI were able to visualize an 

environment as a whole from different positions (Fikrati, 2020; Makamure & Jojo, 2021). 

Thus, S1FD and S2FD were weak in spatial perception, spatial visualization, spatial 

relations, and spatial orientation. However, they were good in mental rotation. 

Meanwhile, S3FI and S4FI were good in all components of spatial skills, namely spatial 

relations, spatial perception, spatial visualization, spatial orientation, and mental rotation. 

 

CONCLUSION  

Based on the data presentation and discussion, it can be concluded that S1FD and 

S2FD are able to understand horizontal invariance but have not been able to apply it to 

more complex problems. S1FD and S2FD are able to mention changes in the position of 

elements in a simple object but not in a complex object. S1FD and S2FD are able to 

combine objects into more complex configurations. S1FD and S2FD are able to combine 

two simple objects but have not been able to do more complex objects. Finally, S1FD and 

S2FD are able to combine two simple objects but have not been able to do more complex 

objects. Meanwhile, S3FI and S4FI are able to understand horizontal invariance in more 

complex problems. S3FI and S4FI are able to mention changes in the position of elements 

in a complex object. S3FI and S4FI are able to combine objects into simple configurations 

but have not been able to do more in-depth ones. S3FI and S4FI are able to combine two 

complex objects. S3FI and S4FI are able to visualize an environment as a whole from 

different positions. Thus, S1FD and S2FD are weak in spatial perception, spatial 

visualization, spatial relations, and spatial orientation. However, they are good at mental 

rotation. Meanwhile, S3FI and S4FI are good at all components of spatial skills: spatial 

relations, spatial perception, spatial visualization, spatial orientation, and mental rotation. 
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