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Color Preference in Educational Spaces Using Virtual Reality
Case Study: Architectural Design Studio

Siavash Katebi, Amin Habibi*, Mohammad Nikkar
Department of Architecture, Shiraz University, P. O. Box: 7188637911, Shiraz, Iran.

* a_habibi@shirazu.ac.ir

Abstract

Color design in educational environments significantly influences the quality of learning experiences and the psychological
well-being of users. Despite its importance, color choices in educational interior design are often guided by general aesthetic
principles, with limited attention to user perception and emotional response. This study investigates the impact of color on
spatial perception and emotional reactions among architecture students by employing virtual reality (VR) technology to
simulate and evaluate educational spaces with precision. The primary research questions are: (1) Which colors most
significantly affect clarity, liveliness, and concentration? (2) How do different colors influence students’ emotional responses
within an architectural design studio? In this study, 30 architecture students experienced color-varied virtual environments
using VR headsets and reported their perceptions via a semantic differential questionnaire. The data were analyzed using the
Chi-square test. The results indicate that colors such as purple, blue, and yellow were significantly preferred over the existing
color scheme and were associated with qualities like clarity, liveliness, dynamism, harmony;, ‘warmth, and invitingness. In
contrast, red and black were linked to perceptions of formality, visual harshness, or tension. These findings emphasize the
importance of user-centered color selection in educational space design to enhance spatial perception, support motivation, and
encourage social interaction. Furthermore, the use of VR in this research demonstrates the strong potential of this technology
for experimental design and evaluation in educational settings, paving the way for future interdisciplinary studies at the
intersection of architecture and environmental psychology.

Keywords: Color preference, virtual reality, color psychology, architecture, educational environment design
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Figure 1: Map and current status of the atelier.
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Figure 2: Participants in the experiment.
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Tablel: The color codes used in the simulation.

Light Green (102, 205, 170) #66CDAA  160°, 50%, 60% Sense of calm, freshness, and balance
Red (220, 20, 60) #DC143C  348°, 83%, 47% Stimulating, energetic, tension-inducing
Purple (138, 43,226)  #8A2BE2  271°, 76%, 53% Creativity, mysterious, positive excitement
Black (0, 0, 0) #000000 0°, 0%, 0% Heaviness, formality, seriousness
Orange (255, 140, 0) #FF8C00  33°, 100%, 50% Cheerful, sociable, warm
Blue (70, 130, 180) #4682B4  207°, 44%, 49% Trust, stability, focus
Yellow (255, 215, 0) #FFD700  51°, 100%, 50% Cheerfulness, attention-grabbing, warmth
Current Status (205, 192, 176) #CDCOB0O  34°, 26%, 75% Neutral, conservative, low stimulation
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Figure 3: Observed condition of the class using glasses and the tested colors.
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Figure 4: Percentage frequency distribution comparing the feature of transparency or opacity.
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Table 2: Perceived color transparency across five levels

Curren 1.7 2.6 3 1.7
Green 0.4 2.6 2.2 35 35

Red 22 3.9 2.2 0.4 2.6
Purple 0.4 3 8 22 35
Black 0.9 35 13 8 43
Orange 13 3 13 2.2 4.8

Blue 1.7 43 0 39 2.6
Yellown 2.6 3.9 2.2 1.7 2.6
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Very Slightly Neutral Cheerful  Very cheerful
depressing  depressing

Figure 5: Percentage frequency distribution comparing the feature of cheerfulness or depressiveness
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Table 3: Perceived cheerfulness and depression across five color emotion levels.

Very depressed  Slightly depressed Neutral | Low cheerfulness = High cheerfulness

Current 13 5.1 1.7 3.4 13
Green 7.2 25 0.4 1.3 0.4
Red 25 2.5 4.7 2.5 0
Purple 3.4 6.4 0.4 1.7 0.8
Black 5.1 3 1.7 1.7 0.4
Orange 3.8 5. 2.1 0.4 0.8
Blue 3.8 3 34 1.7 1.3
Yellow 3.8 34 0.8 8 6.4
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Very small Slightly small Neutral  Slightly Big  Very Big
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Figure 6: Percentage frequency distribution comparing the feature of smallness or largeness.
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Table 4: feature of smallness or largeness of colors

Slightlysmal Slightly largq Very large
0 1.3 4.2 3.4 3.4

Curren

Green 1.7 34 5.5 1.7 0.4
Red 0.8 5.1 3 25 0.8
Purple 0.8 1.7 34 4.7 2.1
Black 0.8 & 4.2 21 25

Orange 1.7 3 4.2 3 0.8
Blue 13 25 4.2 1.7 2.1

Yellown 13 51 25 21 1.7
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(9 Sy b o g SO (S Cuxdy dmlie Sl we s gy ¥ JSS
Figure 7: Percentage frequency distribution comparing the feature of softness or roughness.
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Table 5: feature of softness or roughness

Slightly soft Slightly rough | Very rough
1.3 3.8 5 2.1 0.4

Curren
Green 13 33 25 33 21
Red 25 4.2 25 0.8 25
Purple 33 5) g 2.1 0.8
Black 25 4.6 0.8 29 17
Orange 4.2 2.9 21 29 0.4
Blue 0.4 54 25 29 1.3
Yellown 1.3 3.3 4.6 2.5 0.8
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Figure 8: Percentage frequency distribution comparing the feature of dynamism or stillness.
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Table 6: feature of dynamism or stiliness.

5.5 4.2 1.7 0 i3

Curren
Green 0.8 0.8 25 4.2 4.2
Red 1.7 4.2 2.9 13 21
Purple 0.8 29 1.47 55 1.7
Black 0.8 34 0.8 4.2 34
Orange 13 3.4 2.5 5i5 0
Blue 0.8 2.1 1.7 5.9 1.7
Yellown 1.7 4.2 1.7 21 2.9
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Figure 9: Percentage frequency distribution comparing the feature of balanced and calm or strange and unbalanced.
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Table 7: feature of balanced and calm or strange and unbalanced

Highly strange | Slightly strange Slightly balanced | Highly balanced
0.8 1.7 38 42 21

Current
Green 33 5 0.8 2.5 0.8
Red 2.9 25 1.7 4.2 1.3
Purple 1.3 2.9 21 3.8 25
Black 1.7 25 21 4.2 21
Orange 0.4 4.6 0.4 25 4.6
Blue 0 1.7 54 25 29
Yellow 1.7 3.8 1.7 3.8 1.7
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Figure 10: Percentage frequency distribution comparing the feature of attractiveness or-unpleasantness.
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Table 8: feature of attractiveness or unpleasantness

unpleasant
1.3 1.7 2.9 4.6 2.1

Current

Green 5.4 2.9 1.7 0.8 17
Red 3.8 4.2 3.8 0.4 0.4

Purple 4.2 5.4 0.8 1.7 0.4
Black 2.9 4.2 2.9 1.7 0.8

Orange &3 3.8 3.3 1.7 0.4
Blue 3.8 5.8 0.8 1.7 0.4
Yellown 4.6 29 25 13 13
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Figure 11: Percentage frequency distribution comparing the feature of positivity or negativity

Current
Green

Red
Purple
Black
Orange
Blue

Yellow
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Table 9: feature of positivity or negativity

2.1 34 4.6 1.7 0.8

1.7 25 3.4 3.4 17
0.4 1.2 21 3.8 21
0 17 2.5 5.5 2.9
2.5 1.7 0.8 515 2.1
0.4 3.8 2.1 5 13
0.8 2.1 1.7 5 21
13 17 3.8 3.4 25
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Figure 12: Percentage frequency distribution comparing the feature.of harmony and coordination or lack of coordination .
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Table 10: feature of harmony and coordination or lack of coordination

1.3 3.3 3.3 3.8 0.8

0
3.3
2.9
21
33
25

25

3.8
5.4
5
4.2
2.9
6.7

33

4.2
2.1
0.8
1.7
2.1
13

2.9

2.1
1.7
2.9
43
3.3
1.7

2.9

2.8
0
0.8
13
0.8
0.4
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Figure 13:Percentage frequency distribution comparing the feature of excitement or boredom.
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Table 11: feature of excitement or boredom

Very boring | Slightly boring Slightly exciting
4.6 38 2.9 0.8 0.4

Current

Green 1.7 1.3 0.4 4.6 4.6
Red 1.3 4.6 4.2 0.4 21
Purple 13 13 3.8 3.8 25
Black 17 33 21 33 21

Orange 1.7 25 2.9 5 0.4
Blue 0.8 29 29 33 25

Yellow 0.4 33 25 3.8 25
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Figure 14: Percentage frequency distribution comparing the feature of calmness or annoyance
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Table 12: feature of calmness or annoyance

High irritability | Low irritability High relaxation
1.3 2.9 5.8 1.3 1.3

Current

Green 29 4.6 33 0.8 0.8
Red 2.1 13 4.6 3.3 13
Purple 0.8 21 3.8 3.8 2.1
Black 1.7 21 2.5 25 3.8

Orange 0.4 383 2.9 3.8 21
Blue 0.8 2.9 4.6 3.8 0.4

Yellow 0.8 4.6 2.5 29 1.7
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Figure 15: Percentage frequency distribution comparing the feature of invitingness or repulsiveness
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Table 13: feature of invitingness or repulsiveness

High attraction | Low attraction High repulsion
1.3 25 4.2 8.3 13

Current
Green 4.2 3.8 1.7 13 1.7
Red 29 21 5.4 21 0
Purple 4.6 29 3.8 0.8 0.4
Black 29 5.8 17 13 0.8
Orange 21 4.2 3.3 25 0.4
Blue 1.3 75 1.7 1.7 0.4
Yellow 3.3 25 4.2 255 0
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Figure 16: Percentage frequency distribution comparing the feature of pleasantness and desirability or unpleasantness.
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Table 14: feature of pleasantness and desirability or unpleasantness

High pleasantness | Low pleasantness Slightly unpleasant | Very unpleasant
1.3 4.6 2.1 4.2 0.4

Current

Green 21 4.2 21 2.9 13
Red 25 5.5 3.4 0.4 0.8
Purple 3.4 5) 2.1 2.1 0
Black 25 3.4 21 2.9 0.8

Orange 21 4.6 1.7 3.8 0.4
Blue 25 4.6 34 1.7 0.4

Yellow 25 4.2 21 34 0.4
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Figure 17: Percentage frequency distribution comparing the feature of weakness or strength.
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Table 15: feature of weakness or strength

2.1 4.2 3.3 0.4

Current 2.5

Green 1.3 1.3 2.5 5 2.5
Red 0 4.2 33 25 25

Purple 0.4 2.5 3.8 2.5 3.3
Black 1.3 2.9 1.7 5 1.7

Orange 13 25 2.9 4.2 1.7
Blue 1.3 1.7 1.7 6.7 13

Yellow 0 3.3 2.9 33 2.9
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Figure 18: Percentage frequency distribution comparing the feature of effectiveness or ineffectiveness
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Table 16: feature of effectiveness or ineffectiveness

High influence High insignificance
1.7 5.4 1.3 1.3 2.9

Current
Green 5.4 5.4 0.4 0.4 0.8
Red 3.3 5.4 0 3.3 0.4
Purple 4.6 5.8 1.7 0.4 0
Black 2.9 5.4 21 1.3 0.8
Orange 25 5.8 1.7 21 0.4
Blue 1.7 7.5 0.8 1.7 0.8
Yellow 33 5.8 1.3 1.3 0.8
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Figure 19: Percentage frequency distribution comparing the feature of continuity or discontinuity.
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Table 17: feature of continuity or discontinuity

1.7 17 3.8 4.6 0.8

Current
Green 2.9 17 6.3 0.4 0.8
Red 0.4 21 2.9 5 2.1
Purple 0.8 29 2.9 33 25
Black 1.7 25 2.9 29 25
Orange 0.8 3.3 1.7 4.6 2.1
Blue 0.4 1.7 21 6.3 21
Yellow 13 2.9 25 2.9 2.9
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Figure 20: Percentage frequency distribution comparing the feature of predictability or unpredictability.
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Table 18: feature of predictability or unpredictability

Highly expected | Slightly expected Slightly unexpected | Highly unexpected
25 4.2 4.2 0.8 0.8

Current
Green 0.8 3.8 13 3.8 2.9
Red 13 55 2.1 2.1 1.7
Purple 0.4 3.8 2.1 0.5 0.4
Black 13 34 2.9 3.8 13
Orange 21 2.9 21 29 25
Blue 0.4 4.6 2.9 2.1 25
Yellow 21 29 2.9 34 13
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Figure 21: Percentage frequency distribution comparing the feature of humility and modesty or boldness and audacity

L) (o9 lgn (2 9 alhgma b (59,8 5 olyie 1R Jgaer
Table 19: feature of humility and modesty or boldness and audacity

3 3 5.4 0.4 0.4

Current
Green 0 1.7 2.5 3 55
Red 1.3 4.7 2.1 25 21
Purple 2.1 3 2.1 3.8 1.7
Black 13 3.4 3 2.1 3
Orange 1.3 4.2 3.8 3 0.4
Blue 0.4 21 3 4.7 25
Yellow 13 25 1.7 4.2 2.1
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Figure 22: Percentage frequency distribution comparing the feature of extraordinariness or ordinariness.
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Table 20: feature of extraordinariness or ordinariness

0.8 0.8 2.9 7.1

Current 0.8

Green 3.3 5.4 2.1 0 1.7
Red 2.5 1.7 5 2.9 0.4
Purple 29 5 3.8 0.8 0
Black 1.7 5.8 2.9 1.7 0.4

Orange 1.7 4.2 4.6 1.7 0.4
Blue 25 2.9 5 0.8 1.3

Yellow 1.7 2.9 33 3.3 1.3
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Figure 23: Percentage frequency distribution comparing the feature of simplicity or complexity .
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Table 21: feature of simplicity or complexity

Very simple | Somewhat simple Somewhat complex | Very complex
1.7 1.3 1.3 0

Current 8.3

Green 0.8 4.2 3.8 2.9 0.8
Red 29 3.3 4.6 1.3 0.4

Purple 1.7 3.8 2.9 33 0.8
Black 25 25 4.6 1.7 13

Orange 3.3 21 25 4.2 0.4
Blue 1.9 4.6 21 2.9 1.3

Yellow 2.9 2.9 21 3.3 13
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Figure 24: Percentage frequency distribution comparing the feature of distinctiveness or familiarity
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Table 22: feature of distinctiveness or familiarity

0.4 2.1 5 3.3 1.7

Current
Green 4.6 4.6 0.8 21 04
Red 13 3.8 33 29 13
Purple 1.7 2.9 13 3.3 3.3
Black 33 13 33 33 13
Orange 21 3.8 255 25 1.3
Blue 1.7 3.3 1.7 54 0.4
Yellow 1.3 8.3 1.3 5 1.7
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Figure 25: Percentage frequency distribution comparing the feature of coolness or warmth
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Table 23: feature of coolness or warmth

4.2 4.2 17 1.7 0.8

Current
Green 13 13 1.3 25 6.3
Red 2.1 13 3.8 4.2 13
Purple 21 0.8 17 25 54
Black 33 3.8 25 17 13
Orange 2.9 3.8 17 21 21
Blue 33 0.8 0.8 29 4.6
Yellow 21 4.2 0.4 25 33
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Figure 26: Percentage frequency distribution comparing the feature of sadness or joyfulness
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Table 24: feature of sadness or joyfulness

1.7 6.7 1.3 2.1 0.8

Current

Green 13 1.7 0.8 3.8 5
Red 25 25 3.8 2.1 1.7
Purple 13 25 1.7 5.4 1.7
Black 13 25 2.1 3.8 2.9

Orange 0.8 29 25 4.6 1.7
Blue 13 0.8 33 4.6 25

Yellow 1.7 3.8 1.7 25 2.9
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Figure 27: Percentage frequency distribution comparing the feature of distance or proximity
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Table 25: the feature of distance or proximity

Far (High Distance) | Far (Low Distance) Near (Low Proximity) | Near (High Proximity)

Current

Black

Blue
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Figure 28: Color preferences of architecture students.
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Figure 29: Friedman test results for ranking colors based on their features.
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Table 26: Students' Color Preferences.

q
y

Current State Green Familiarity / Distinction

Current State Yellow-Blue Informality / Formality

Yellow Red Cheerfulness / Sadness

Purple Orange Softness / Roughness

Blue Green Balance / Imbalance

9___

Purple-Yellow Green Weakness / Strength

G Shermedon e ekorioms

Green Yellow Continuity / Disruption

Yellow-Blue Black Extraordinary / Ordinary

Current State Yellow-Blue-Purple Distance / Closeness

Black Yellow-Blue Unpleasant / Pleasant
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