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Abstract— During the last few years, virtual reality became one 

of the most popular applications in many fields, including 

architecture. With the development of virtual reality applications, 

it became important to utilize its benefits in architectural 

education. 

Students often have difficulties in predicting the approximate 

dimensions of the architectural spaces from a flat 3D image, 

especially with the possibility of giving an impression that the 

space seems larger than its actual size by changing the field of view 

of the camera used in the 3D software. 

This study tries to figure out to what extent the virtual reality 

technology can contribute to develop the students’ realization of 

actual architectural spaces dimensions. 
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I. INTRODUCTION 

The purpose of the architectural presentation is always 

simulating the actual design as better as possible, 3D software 

programs have presented many tools that help in simulating the 

actual image. However, most of these programs are stuck in the 

2D media, which displays the image created, such as screens, 

papers and projectors. Although these programs succeeded so 

far in presenting an actual image, the observer immersion in the 

design is still missed in general because of the image borders 

that present a particular part of the view conflicts with the 

human eye ability to rotate in any direction. In addition, 

although it is a 3D scene, it misses the actual depth of the design 

due to the 2D media used in the presentation. 

This lack of immersion prevents the observer from realizing 

the actual size of the architectural spaces and elements in the 

image 

II. OBJECTIVE AND METHODOLOGY 

This paper tries to answer a particular question: How far 3D 

virtual reality technology can participate in the ability of 

the students to predict and realize the actual size of the 

interior spaces and elements. Moreover, how can that affect 

their criticism of the space? 

To answer this question, some interior spaces have been 

displayed in two different methods: 
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1. Method 1: Two different images of each space have 

been displayed on 2D media. 

2. Method 2: The same spaces have been displayed on 

virtual reality headset, taking into account rendering 

the scenes as a full panoramic view to be compatible 

with the headset used in the presentation. 

 
 

 
Fig. 1. The two methods of displaying the interior spaces. 

 

Those spaces have been displayed to a particular group of 

students in the Architectural Engineering Program at the 

University of Buraimi, Sultanate of Oman, and a questionnaire 

has been designed for them to measure their ability to perceive, 

predict and realize the dimensions of the spaces and their 

various architectural elements and to recognize how virtual 

reality technology can affect the students’ view to criticize each 

of the architectural spaces used. 

III. 3D IMMERSIVE HEADSET 

3D virtual reality headsets depend on the direct display of two 

different images on the observer’s eyes, simulating the act of the 

human eye and gives the observer the ability to rotate at 360 

degrees in all directions within the virtual architectural space as 

the real environment. 
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Fig. 2. The headset used in the study. 

 

3Ds Max software has been used to model and render the 

spaces used in this paper, and Samsung Gear VR headset has 

been used in the virtual reality presentation  

IV. THE CRITERIA USED IN ESTIMATE THE DIMENSIONS OF THE 

INTERIOR SPACES AND ELEMENTS 

• The approximate dimension of the space. 

• The approximate height of the space. 

• The dimensions of the furniture and the distances between 

them. 

• To what extant the space area is suitable for its function. 

• How the observer criticize the space. 

V. THE QUESTIONNAIRE DESIGN 

The questionnaire was designed to measure the observer’s 

ability to perceive the actual dimensions of the space and, 

various architectural elements and its suitability to the space 

function. Then, it will be able to recognize the difference in the 

criticism of space by the observer when using 3D virtual reality 

technique for each of the spaces. 

For achieving these results, the following points have been 

implemented: 

• Four different interior spaces. 

• Two different flat 3D views for each space (for Students of 

Group A). 

• One Panoramic 3D Virtual Reality view (for Students of 

Group B). 

 

 

 

 

 

 

 

 

 

 

VI. SPACES, QUESTIONNAIRE AND ANSWERS 

Space No.1: 

 
 

 

Questionnaire Results, Space No.1: 

 
 

 

 

Space No.2: 
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Questionnaire Results, Space No.2: 

 
 

Space No.3: 

 
 

 

Questionnaire Results, Space No.3: 

 
 

 

 

 

 

 

 

Space No.4: 

 
 

 

Questionnaire Results, Space No.4: 

 

VII. RESULTS 

• The questionnaire answers show that there is a significant 

difference in the ability to realize the dimensions of the 

spaces and their component elements when using Virtual 

Reality technology. 

• Students, in general, were closer to the actual dimensions 

when using Virtual Reality technology. 

• 3D flat images can cause a significant confusion in 

realizing the architectural dimensions, especially the 

horizontal ones. 

• Students had greater ability to realize the spaces 

proportions when using Virtual Reality technology. 

• There were a greater ability to analyze the spaces and 

better identification of the negative elements in the space. 

VIII. RECOMMENDATIONS 

• It is highly recommended to use 3D Virtual Reality 

applications in architectural design education as it 

significantly contribute to enhance the students ability in 

realizing the actual spaces dimensions and properties. 

• It is recommended to advise students to not choose large 

field of view angle in the camera used in rendering 3D flat 

images as it cause some confusions and distortions in 
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realizing the actual dimensions of the space. 
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