Journal of Environmental Science International
32(12); 979~985; December 2023

") Check for updates

pISSN: 1225-4517 eISSN: 2287-3503
https://doi.org/10.5322/JES1.2023.32.12.979

TECHNICAL NOTE

AR ABFA ] T A5t Holo] THE 7Y WHg BA

- = *
2HM - A4S - ZUA - 0|3
sgjedeta 2740k}

Analysis of Emotional Responses to Different Graphical Styles of
Natural Scenery in Video Games

Hansun Hong, Seongsu Kim, Minji Kang, Juyoung Lee’
Department of Landscape Architecture, Hankyong National University, Anseong 17579, Korea

Abstract

After the outbreak of COVID-19, the demand for home-enjoyable video games has surged, driven by extended pandemic
conditions and resulting in rapid graphic technology advancements. Consequently, games with diverse expression techniques
have emerged, captivating players. Virtual Reality (VR) environments predominantly feature natural landscapes, with
advancing graphic technology enabling lifelike scenes. The rise in individuals seeking solace through natural elements in
games has followed suit. As VR technology and metaverse interest grow, more people are exposed to digital imagery.
However, evidence on the influence of graphic expression methods on emotional response to that is lacking. Our study
examined user emotional responses, focusing on natural landscapes in digital graphics of games. Analyzing a group of 47
young adults as frequent digital media consumers, we studied reactions to different image styles (Realism, Semi-Realism,
Stylized). In the analysis, Realism-style images were perceived the most positively, while emotional responses to natural
landscapes with different graphical expressions showed no significant differences. Results suggest that recognizing digital
natural landscapes may outweigh expression style impacting the evaluation of digital nature. This study's empirical
analysis enhances the understanding of digital nature's application to actual situations.
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Fig. 1. Three different graphical styles; realism(left),
semi-realism(middle), stylized(right)
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Fig. 2. Visual stimuli used in the experiment
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Table 1. Emotional and psychological responses to three different styles of nature images

Semi-Realism

Measurement Sub-indicators Realism image image Stylized image Significance
Tension 6.3+1.6 6.0+1.7 6.2+1.9 n.s.

Depression 5.8+1.9 55113 5.8+1.8 n.s.

Anger 5.6+1.3 55+1.1 5.6+1.0 n.s.

POMS

Confusion 7.94£2.0 7.9£2.2 7.9+1.8 n.s.

Fatigue 7.4%2.6 7.3£2.3 7.242.3 n.s.

Vigor 10.8+3.8 10.5+4.2 9.7£4.0 n.s.

Positive 22.0+7.9 22.0%8.1 21.4+7.9 n.s.

PANAS

Negative 11.6+3.1 11.2+2.8 11.4%2.8 n.s.
Beautiful-Ugly 1.6£0.9 1.1£1.3 -0.6£1.3 P<.01
Natural-Artificial 1.0+1.5 -0.3+1.7 -2.0%1.3 P<01

Fun-Boring 1.0£1.2 0.5+1.4 0.3+1.8 n.s.
Familiar-Unfamiliar 0.8+1.5 0.7+1.4 1.0£1.9 n.s.
Dynamic-Static 0.2+1.7 -0.3+1.6 -1.0+1.7 P<.01

D Fresh-Dry 1.2+£1.3 0.6%£1.5 -1.2£1.5 P<01
Interesting-Disinteresting -0.4+1.9 -0.2+1.6 0.1£1.8 n.s.
Unique-Ordinary -0.3£1.1 -0.1+£1.3 0.6+£1.8 P<01
Harmonious-Inharmonious 1.6£1.0 0.9%1.3 0.0£1.7 P01
Pleasant-Unpleasant 09+1.2 0.9£1.0 1.0£1.2 n.s.
Comfortable-Uncomfortable 1.2+1.1 1.2+1.0 09+14 n.s.
Relaxing-Anxious 1.2+1.2 1.2%1.2 0.4+1.5 P01

o ApAAtel ot e gl AT 70 ASAD EAH $OES p.052 At
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USA), SPSS Statistics ver.29.0 (IBM, USA)E 53l 5
AAAT A== 24 (Chronbach a), B2 34
(Mann-Whitney U A7, Kruskal-Wallis B%8)& A

Cronbach’s e@f-2 0.875% SA4 A= & UeTt
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Beautiful-Ugly (p<0.01), Natural-Artificial (p<0.01),
Dynamic-Static (p€0.01), Fresh-Dry (p<0.01), Unique
-Ordinary (p<0.01), Harmonious-Inharmonious
(p€0.01), Relaxing- Anxious (p<0.01) 2] 771 £oF]
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Table 2. Comparison of emotional and psychological values between high-use and low-use groups

Realism image Semi-Realism image Stylized image
Measure Sub-indicators ) Significanc .. Significan .. Significan
ment High-use  Low-use High-use  Low-use e High-use ~ Low-use e

Tension 6.1+£08  6.7£2.1 ns 59116 61114 n.s 59116 6.4%2.0 n.s

Depression 58419  5.8+£2.0 ns 55%1.2 54#1.1 ns 6.1£2.1  55%1.0 ns

POMS Anger 54109  59+17 ns 53107 5.06£1.0 n.s 5712  55%09 n.s

Confusion 7.7£1.7  83%23 ns 78%22 81z21 ns 7.8+1.6  8.0+1.7 ns

Fatigue 73123 75%27 ns 7.4+23 7.5%25 n.s 73422  7.0%£2.0 n.s

Vigor 11.6£43 99433 ns 10.9+3.8 9.3+3.7 n.s 9.4+42  87+32 n.s

PANAS Positive 22.9+£9.0 19.846.8 ns 228480 19.616.6 ns  20.6+£7.7 19.847.3 n.s

Negative 10.7+1.0  12.4%4.0 ns 105%1.0 11.843.6 ns 10.8%+17 12.1£3.6 n.s

Beautiful-Ugly 1.6+1.0 1.9£0.9 ns  1.0£15 11114 n.s -1.0+£1.3  -0.1+13 P01

Natural-Artificial 0.5+1.6 1.0£1.5 ns -12+13 02416 P01 -2.6£0.6 -1.6x1.7 ns

Fun-Boring 1.2+1.2  1.0+13 ns 09+14 00+1.4 P01 05+1.5 0.0+18 n.s

Familiar-Unfamiliar 0.7+1.7  08+14 ns 1.1£1.7 03110 n.s 15¢1.7 05420 n.s

Dynamic-Static -0.2+1.7  0.6%17 ns -0.7+14 -0.4%18 ns -1.0£17 -1.2%17 n.s

Fresh-Dry 13£1.2 12415 ns 06%15 03%15 ns -1.7£1.0 -0.6%+1.8 n.s

D ]I;t:l;‘i:;gmg 0816 0.1£20 ns 0614 -0.2416 ns  01*16  01+19 ns

Unique-Ordinary -0.6£1.2  0.2%1.0 POl 03%1.2 -0.7£13 P01 09+1.7 03£19 n.s

plarmonious” 17411 17409 ns 09412 08+13 ns 04%17 0417 ns

Pleasant-Unpleasant 0.7£1.0 1.1£1.2 ns L4£11 05109 P01 1.1£1.0  1.0£13 n.s

Szggrﬂjgfble 12410 13#11 ns 13%11 11#09 ns  07+14  12+14 ns

Relaxing-Anxious 08+1.3  1.6%1.1 ns 13x14 13%1.0 ns 03+1.5 0.5%1.6 ns
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