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1 Introduction

Lighting plays a crucial role in shaping human perception and behavior. In both real-world and
virtual environments, it can affect how people navigate space, feel in specific settings, and
interpretvisual cues. Asvideo games have become more visually sophisticated, the use of lighting
has evolved beyond basic functionality to become a dynamic design element that enhances

atmosphere, communicates narrative tone, and influences player interaction.

In architectural design and real-world spatial planning, lighting is known to guide movement, draw
attention, and create emotional responses. These effects are similarly observed in 3D virtual
environments, including simulations and video games, where lighting can simulate reality, build
immersion, or create specific moods. Increasingly, studies are examining lighting within game
design, not just for aesthetic impact, but for its potential to affect user behavior. For example,
certain types of lighting can evoke feelings of safety, stress, urgency, or calm, influencing how

players react to their surroundings.

However, while the emotional and atmospheric effects of lighting in games have been well-
studied, much less research has focused on how specific lighting properties, such as color, can
impact players' decision-making process. Color theory is widely applied in marketing and visual
communication, where it’'s understood that different hues can evoke different psychological
reactions. Yet, in the context of video game environments, the extent to which colored lighting

actively guides player behavior or influences choices remains underexplored.

Most existing literature on lighting in games emphasizes mood, realism, or aesthetics. Fewer
studies address how lighting might affect player choices in navigation, such as deciding which
direction to take in a branching path or selecting between two visually distinct options. This gap
becomes especially important when considering the increasing use of game environments for
more than entertainment, such as training simulations, educational tools, or psychological

research.

This study aims to address that gap by focusing on the influence of colored lighting on player
decisions in video games. Specifically, it investigates whether different lighting colors — red,
green, and blue — affect players' preferences when choosing between corridors in a controlled
3D environment. The study also explores how these preferences may change based on variables
such as age, gender, and the presence of time pressure, as well as how the format of the game

experience (in-person vs. online) may shape behavior.



By examining what colors are chosen most frequently and how context changes those
preferences, this research hopes to shed light on the potential of colored lighting as a tool for
subtle player guidance. The findings may have applications in game design and other fields where

digital environments are used to study or influence behavior.
The research question guiding this study is:

Does colored lighting influence the decision-making process in video games?



2 Literature review

Designing video game environments involves a complex interplay of visual, auditory, and
interactive elements. Among these, visual cues — particularly lighting and color — play a crucial
role in shaping a player's perception, emotions, and navigation behavior. As games have evolved
in visual complexity and immersive quality, so too has the strategic use of environmental design

to influence players’ choices and experiences.

This section reviews existing literature on how design choices such as lighting and color affect
player behavior and decision-making. Studies are grouped by topic to better understand their
individual and combined effects in real-world and virtual environments. The reviewed research
includes psychological experiments, video game-based studies, and interdisciplinary
investigations, offering a comprehensive overview of how color and light can subtly but

meaningfully guide players.

This background helps build the foundation for the design and execution of the current
experiment, which seeks to examine how lighting color influences navigational decisions under

varying conditions and among different demographic groups.

2.1 Existing research

A growing body of research has explored how various design elements influence player
perception, behavior, and performance in virtual environments. This section provides a brief
overview of selected studies that have directly informed the development of the present

experimental framework.

Knez and Niedenthal (2008) investigated the effects of ambient lighting on player performance in
video game settings. Their experiment utilized a maze task structured under three lighting
conditions: warm (reddish), cool (bluish), and neutral grey. Two independent variables were
considered — lighting type and player skill level, with the primary dependent variable being
completion time. The findings demonstrated that warm lighting conditions were associated with
improved task performance, suggesting that even subtle environmental cues such as light color

temperature can significantly affect gameplay outcomes.

A subsequent study by El-Nasr et al. (2009) introduced an adaptive lighting system called ALVA

(Adaptive Lighting for Visual Attention) to explore how lighting conditions influence visual



attention and reaction time. Participants were asked to complete seven different levels while
attempting to avoid being "killed" in-game. The experiment featured two lighting conditions: static
lighting and ALVA. Participants were instructed to vocally indicate when they spotted an enemy,
and eye-tracking technology was used to evaluate moments of missed detection. The results
showed that ALVA significantly reduced the time it took participants to spot enemies when
compared to static lighting, particularly for non-gamers. This suggests that dynamic, attention-

guiding lighting can enhance situational awareness and improve gameplay performance.

Runsten Fredriksson (2018) conducted a study examining which environmental and spatial design
factors most influence players' navigation choices. A range of elements — including lighting,
color, verticality, spatial openness, framing, landmarks, and signage — were tested and then
categorized based on their degree of influence. Lighting emerged as a "great influence" variable,
while color was classified under "small influence." The study emphasized the importance of
contextual framing and suggested that design strategies should be tailored to genre-specific

gameplay requirements.

More recently, Kallabis et al.(2024) explored the emotional effects of color in video game
environments. Participants engaged with nine distinct level designs, each defined by one of four
colors — red, blue, green, and yellow — presented in both high and low saturation and a neutral
grey baseline. While the results did not reveal strong overall emotional effects linked to color, a
gender-specific trend emerged: male participants showed higher valence ratings in response to
both high and low saturation levels of blue. These findings indicate that while color alone may not

universally affect emotions, demographic factors may mediate its impact.

2.2 Theoretical framework

The theoretical framework of this study draws from research on color perception, lighting effects,
and environmental guiding cues within both real and virtual contexts. Existing literature
demonstrates that color can subtly influence emotions and behavior, though its impact varies
with context and medium. Lighting, by contrast, consistently shows stronger effects on both
mood and task performance, particularly in enclosed or immersive settings. Guiding behavior
through visual design — whether by manipulating spatial layout, brightness, or chromatic contrast
— has proven effective, especially when informed by demographic and contextual
considerations. These findings collectively informed the experimental design and helped

structure a methodology.



2.2.1 Color

The psychological and emotional impact of color on humans is widely documented,
demonstrating how significantly our perceptions and behaviors can be influenced by it on a
subconscious level. Color plays an integral role in various areas of life and design, as Chen (2024)
states: “It can be said that color is one of the most important and powerful tools for designing
marketing materials such as websites, direct mail, advertising, and dining environments.” This

influence extends into the digital realm, including video game environments.

Emotional responses to color appear to follow relatively consistent patterns. Multiple studies
have identified associations between specific colors and affective states: red is often linked to
both intense positive and negative emotions such as love, anger, and excitement; yellow is
generally connected with happiness and cheerfulness; green tends to evoke feelings of calmness
and relaxation; and blue is associated with tranquility but also sadness; orange is associated with
happiness, warmth, and playfulness. (Patteri, 2020; Haapalainen, 2023; Chen, 2024; Jonauskaite
and Mohr, 2025). Significantly, these responses may vary depending on cultural context, gender,

or medium of presentation.

In video game design, color is considered a vital element, alongside narrative, lighting, game
mechanics, and sound. It is also commonly used in video games as a communicative tool. For
instance, red is often used to indicate danger or enemies, green for health or recovery, and blue
for allies or teammates (Haapalainen, 2023). These conventions can lead to pre-existing
associations or cognitive biases, particularly among experienced players, whose responses to

color may be shaped more by learned symbolic meanings than by innate emotional associations.

While color design is often considered secondary to mechanics or narrative in games, it is
increasingly recognized as a fundamental component of the overall user experience. Kauranen
(2023) presents a comprehensive examination of color design in games, demonstrating how it
contributes to setting mood, building tension, and guiding player attention. Combined with
lighting, color can serve a variety of roles — from navigational aid and environmental signifier to
the visual emphasis of in-game landmarks. The selection of specific colors and their palette
composition can significantly shape the emotional and narrative tone of a game, creating

atmospheres ranging from whimsical to ominous.

Furthermore, designers recognize the importance of color beyond gameplay itself. Color
selection plays a significant role in the creation of game covers and promotional materials, which
are often designed with color psychology in mind. As Haapalainen (2023) notes, consumer

judgments on products are frequently made within the first 90 seconds of observation, with a
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significant portion of that judgment being influenced by color alone. This highlights the strategic
use of color to elicit quick and intuitive responses from potential users, even before gameplay

begins.

Kallabis et al. (2024) conducted a study to investigate the emotional effects of color on players
within a controlled game environment. Their results indicated only a weak correlation between
specific colors and emotional states as reported by participants. One of the key limitations noted
was the use of relatively small screens, which may have reduced the immersive effect of color
and limited its emotional influence. These findings suggest that while color may contribute to the
overall aesthetic and functional design, its standalone emotional effect in digital environments

might be weaker than in more immersive or real-world settings.

Given that digital screens operate within the RGB color model, the same color model was used
throughout the experimental framework of this thesis. With prior findings in mind, the
experimental setup placed greater emphasis on observable behavioral influence over emotional
responses, especially since color’s communicative role may overshadow any subtle emotional
cues in regular players. Consequently, to control for these variables and potential visual biases,

the experiment was conducted on a larger screen.

2.2.2 Colored light

Lighting is another fundamental component of video game design, contributing not only to visual
realism but also to the atmosphere, tone, and psychological experience of the player.
Developments increasingly implement sophisticated lighting systems to simulate natural light
and dynamic shadows as gaming technology advances. However, the possibilities of lighting are
not limited to realism alone. In closed or interior game environments, lighting can diverge from
real-world norms, offering designers greater creative freedom to employ cold or warm white light,

or even saturated colored light, to craft specific emotional tones or guide player behavior.

The psychological and physiological effects of lighting have been explored across various
domains, including gaming and architectural spaces. Knez and Niedenthal (2008), for instance,
conducted a study in which participants navigated a maze under two lighting conditions: warm
(reddish) and cool (bluish) light. Their findings indicated that participants performed more
efficiently and reported higher levels of comfort and pleasantness under warm lighting. This
suggests that lighting temperature can affect both cognitive performance and affective state, even

in relatively neutral task settings.



Further supporting the role of lighting color in influencing behavior, Xia et al. (2016) found that red
light enhanced performance on simple tasks, while blue light was more effective in improving
outcomes for complex tasks. These findings point to a differential effect of colored light
depending on cognitive load, with red potentially boosting alertness or urgency and blue fostering

deeper concentration.

Beyond task performance, lighting can produce non-visual physiological effects. A study by
Morioka, Ozawa, and Kato (2023) compared the influence of blue and red lighting on human
responses. Blue light was shown to activate the prefrontal cortex and increase sweating,
indicating heightened cognitive engagement, while also showing a tendency toward calming
visual effects. In contrast, red light showed higher arousal, suggesting that it may evoke
excitement or stress responses depending on context. These results demonstrate that colored

light can simultaneously influence both visual perception and physiological state.

The emotional impressions of spaces and objects under colored light have also been examined.
Xie et al. (2022) investigated subjective impressions of objects illuminated under red, blue, green,
and yellow lighting. The results indicated that red and blue lighting reduced feelings of relaxation
and stability, with red light in particular increasing nervousness and decreasing feelings of
calmness and pleasure. Green light slightly reduced feelings of pleasure, while yellow lighting
lowered irritated feelings of participants. These nuanced emotional responses highlight the

complex and often context-dependent nature of colored lighting’s psychological effects.

Age-related differences in the perception of light have also been documented. Kunzer, Zinke, and
Hofinger (2020) found that green-colored running lights had a stronger guiding influence on adults
and older children compared to red. This aligns with color conventions in wayfinding and may be
due in part to long-term social conditioning — green being associated with “go” or “safe,” and red
with “stop” or “danger.” Such findings informed key aspects of the experimental design,

particularly in terms of color placement and expectations regarding participant behavior.

Finally, the influence of colored light on spatial decision-making was examined in a recent study
by van Beek et al. (2024), which assessed pedestrian preferences when faced with path options
illuminated by different colored lights. The study revealed a preference for paths illuminated with
green light and an avoidance of red-lit paths. The results of this study were particularly influential
in shaping the conceptual foundation of the design of the experiment, which similarly seeks to
explore whether colored lighting can influence spatial decisions in a controlled digital

environment.



Taken together, these findings demonstrate that colored light affects not only mood and
physiological responses but also performance, spatial behavior, and decision-making. In the
context of game environments, where lighting can be fully controlled and dynamically adjusted,

such insights offer tools for experimental manipulation and behavioral observation.

2.2.3 Guiding

Navigation within virtual environments can be influenced by a range of design elements. These
include, but are not limited to, lighting, color, spatial configuration, and contextual cues. A study
by Runsten Fredriksson (2018) explored which elements most significantly affect player decision-
making across varying scenarios. The findings distinguished between two tiers of influence:
elements with a "great" influence, such as lighting, and those with a "small" influence, such as
color. This categorization guided aspects of the present experimental design, particularly in how
the visual environment was constructed to shape navigation behavior. The idea of "context" as a
guiding factor was also adopted from this study, playing an integral role in the experimental

walkthrough.

Further research by Soares et al. (2012) specifically compared the influence of corridor lighting
and width in binary decision-making scenarios. Participants in it preferred wider corridors and
higher lighting levels. However, the majority opted for the better-lit space when confronted with a
choice between a wide but dark corridor and a narrow but brightly lit one. This highlights the
prioritization of illumination over spatial comfort in navigational behavior and supports the central

role of lighting as a guiding mechanism in confined virtual spaces.

Bayat (2023) investigated how different design features — including lighting, shadows, colors, and
textual elements — influence visual attention and decision-making. The study examined whether
such elements were noticed and retained after gameplay. The findings confirmed that lighting and
color not only attract attention but can influence player choices and leave lasting impressions,

although their impact varied depending on the in-game context and task relevance.

Another dimension of guiding is demographic variability in how visual cues are interpreted. Asli et
al. (2023) found that preferences for color-coded navigation differed between age groups. While
younger adults tended to prefer a combination of warm and cool hues, both early and late middle-
aged adults showed a stronger preference for warm colors, although it was suggested that the

results may be influenced by the location of the experiment, as it was conducted in a colder



climate. These findings suggest that color-guided navigation may be more effective when tailored

to the target demographic.

Finally, the use of colored light as a directional cue also appears to have age-related dimensions.
As noted previously, green running lights exert a stronger guiding influence on adults and older

children when compared to red lights (Klnzer, Zinke, and Hofinger, 2020)
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3 Methodology

This chapter outlines the design, implementation, and participant structure of the experiment
conducted for this study. It focuses on the development of the virtual environment, the
experimental procedure in both in-person and online formats, and the demographic

characteristics of the participants.

3.1 Design

The experimental framework was developed primarily using Unreal Engine, which was selected
for its capabilities in constructing interactive and visually realistic three-dimensional models. An
advantage of this platform lies in its ability to export developed environments for use in external
applications, thereby broadening the accessibility and applicability of the experimental setup.
Moreover, the lighting system within Unreal Engine was assessed in terms of accuracy and
reliability. Comparative evaluations indicated that its lighting simulations are comparable to, and
in some instances equivalent to, those produced by industry-standard software such as DIALux

(Tutor, 2022), thereby validating its use for the visual and spatial analyses required in this study.

The environment was designed as a guided “walkthrough” in which participants were repeatedly
asked to choose between two path options. The core structure of the model consisted of a series
of corridors, developed in two main versions: one with a directional turn and one that continued
straight ahead (Fig. 1). At the end of each corridor, a custom-made Unreal Engine Blueprint was
implemented to seamlessly “teleport” the participant to the next decision point, effectively

transitioning them to a new pair of corridor paths.

Figure 1: Top-down view of the two types of corridors in Unreal Engine.
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Figure 2: The three-way drop selection in Unreal Engine.

To conclude each decision sequence, participants encountered a three-way drop selection,
introducing a more varied spatial configuration following the binary choices (Fig. 2). In designing
the environment, particular attention was given to controlling for potential cognitive and spatial
biases. For instance, to minimize observed in studies right-sided preference (Roskes et al., 2011)
in decision-making, the positions of color-based cues were alternated systematically, ensuring
that no single color was consistently presented on one side. This design consideration aimed to
eliminate spatial bias as a confounding variable, thereby allowing the study to more accurately

assess the influence of color and environmental configuration on participant behavior.

To further support familiarization with the environment and reduce initial confusion, the first two
corridor choices, presented to participants, were visually identical, using white-colored lighting
in both paths (Fig. 3). This neutral design phase served as an introductory sequence, especially
important in the physical version of the experiment, allowing participants to acclimate to the
navigation mechanics and interface. It also functioned as a baseline to detect any potential right-

sided bias in participant behavior that might influence later-choice responses.
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Figure 3: The neutral choice of corridors.

In terms of lighting configuration, the placement and parameters of spotlights varied according to
corridor type. In corridors that involved a turn, the spotlight fixture was positioned at the outward
corner of the ceiling, angled at 45° on the vertical axis and 70° on the horizontal axis to illuminate
both adjacent walls. These lights had an outer cone angle of 70° and an attenuation radius of 1000
units (Fig. 4). In straight corridors, the spotlight was centered on the ceiling and directed forward
toward the participant. Here, the horizontal axis angle was 60°, with a matching 60° outer cone
and a reduced attenuation radius of 800 units (Fig. 5). All spotlights used throughout the
experimental environment were standardized to an output of 250 lumens, ensuring consistency

in perceived intensity across different conditions.

Figure 4: Spotlight position and parameters in corridors with a turn.
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Figure 5: Spotlight position and parameters in straight corridors.

The lighting colors used in the model followed the RGB spectrum, with red (255, 0, 0), green (O,
255, 0), and blue (0, 0, 255) being the primary variations. These colors were chosen to explore their
influence on navigational behavior, drawing on findings from previous research indicating
emotional and cognitive responses to these hues. Each experimental stage featured seven
corridor choices, with the color placements varied systematically to reduce pattern recognition

and bias.

In Stage 1, the sequence of color pairings presented to participants was as follows: blue and red,
green and blue, red and green, green and blue, blue and red, red and green, and a final triadic
choice of green, red, and blue (Fig. 6). In Stage 2, the order was: blue and green, red and green,
blue and red, green and red, red and blue, green and blue, and concluding with a three-way
selection between blue, green, and red (Fig. 7). These configurations were intended to balance
the appearance of each color across left and right positions while maintaining variety in

sequence.

14



Figure 6: The sequence of color pairings in Stage 1 (read left to right, top to bottom).
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Figure 7: The sequence of color pairings in Stage 2 (read left to right, top to bottom).
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3.2 Experiment

The experimental procedure was conducted in two primary formats: a personal (in-situ) version
and an online questionnaire-based version. In both formats, the process began with the collection
of basic demographic and cognitive orientation data. Participants were asked to report their
gender, age, and handedness — specifically whether they identified as right-handed, left-handed,
or ambidextrous. These preliminary data points were collected to enable further comparative

analysis in later stages of the study.

Following the initial demographic questions, participants received a brief introduction to the
purpose and structure of the experiment. This introduction included a description of the
upcoming tasks and clarified expectations for Stage 1. The thematic framing for this stage was
designated as Explore, emphasizing free decision-making without time pressure. This framing was
intended to encourage participants to move through the environment with curiosity and minimal

external stress, providing a baseline for behavior in an unstressed state.

Upon completing the first stage, participants were presented with new instructions detailing the
parameters of Stage 2. In contrast to the exploratory nature of the previous segment, Stage 2 was
framed as an Escape scenario, introducing a time constraint of 30 seconds. Participants were
informed that their objective in this stage was to “escape” the environment within the allotted
time, a condition designed to induce mild stress and simulate a more urgent decision-making

context.

A key distinction between the two versions of the experiment was the degree of immersion
experienced by the participants. In the in-person version, participants were able to fully engage
with the 3D model, moving freely within the environment and experiencing spatial elements such
as lighting and corridor orientation in real time. In contrast, the online version was more limited in
interactivity: participants were shown static images of each pair of corridors and asked to make

decisions based on these visual representations.

To gain deeper insight into the motivations behind participant choices, a reflective prompt was
given at the end of each stage. Participants were asked to describe the reasoning behind their
navigational decisions. These qualitative responses provided additional context for interpreting

behavioral patterns and were valuable in identifying conscious versus subconscious influences.

17



3.3 Participants

The study was conducted using two participant groups corresponding to the two experimental

formats: an in-person group and an online group.

For the in-person version of the experiment, a total of 10 participants were recruited through an
online sign-up system and by directly approaching students at the university. All participants in
this group identified as right-handed. The gender distribution was evenly split, with 50%

identifying as female and 50% as male. Participants' ages ranged from 23 to 36 years.

The online version of the experiment was broadcast to a bigger audience via various digital
platforms, resulting in 171 responses. The gender distribution among this group was more varied:
59,6% identified as female, 38% as male, 1,2% as non-binary, and 1,2% preferred not to disclose
their gender (Fig. 8). In terms of handedness, 90,1% of participants reported being right-handed,
6,4% left-handed, and 3,5% ambidextrous (Fig. 9).

% Gender of participants

1,2 ~1,2

|

38,0

59,6

Male = Female = Non-binary = Prefer not to say

Figure 8: The percentage of gender distribution in the online test.
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% Handedness of participants

6,4 35

90,1

Right = Left = Ambidextrous

Figure 9: The percentage of handedness of participants in the online test.

The age distribution within the online sample was as follows: 43,9% were under the age of 18,
24,6% were between 18-24 years, 9,4% were 25-29 years, 7,6% were 30-34 years, 1,2% were 35—
39 years, 0,6% were 40-44 years, 3,5% were 45-49 years, 2,9% were 50-54 years, 4,7% were 55—
60 years, and 1,8% were over the age of 60 (Fig. 10).

% Age of participants

43,9

24,6

<18 = 18-24 = 25-29 = 30-34 = 35-39 m 40-44 w 45-49 m 50-54 m 55-60 = 60>

Figure 10: The percentage of age distribution in the online test.

This broad demographic spread — especially in the online version — allowed for comparative

analysis across age groups, genders, and handedness.

19



3.4 Research Hypotheses

Based on the reviewed literature and the structure of the experiment, the following hypotheses

were formulated:
H1: Participants will show a preference for corridors lit with green light over those lit with red light.
H2: The color preference will change with participants' age or gender.

H3: The presence of time pressure in Stage 2 will significantly alter path selection behavior

compared to the exploratory stage.
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4 Results

4.1 Online

The analysis focused on the participants' color choices throughout the experiment, specifically
red, blue, and green lighting. The results were visualized through graphs and interpreted both

descriptively and statistically.

The overall distribution of color choices, without considering age groups, shows that green was
the most frequently chosen lighting color, with over 1,000 selections, making it significantly more
popular than blue and red. Blue and red were close in total count, with blue being chosen slightly
more often (Fig. 11). This establishes a general preference trend across the entire sample

population.

Choice of color by participants

1200
1000
800
600
400

200

Red Blue Green

Figure 11: Distribution graph of color choice by online participants.

4.1.1 Age

Color preferences varied across age groups, but a consistent pattern emerged: green lighting was
the most frequently chosen color regardless of age (Fig. 12). Although the <18 age group had the
largest number of participants, heavily influencing the total count, the preference for green was
also visible across all other age brackets (Figs. 14-16). Red and blue followed, with similar

selection rates and only minor differences between them.

When the data was normalized to show the proportion of each color choice within each age group,

green remained the most selected color in every category (Fig. 13). In most age groups, green
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accounted for half of the selections, suggesting a clear trend in its favor. Red and blue were
chosen less frequently, with their proportions remaining fairly close to each other across the

groups.

Correlation values were calculated to further understand the relationship between age and
lighting color preference. These revealed a very weak correlation between age and preference for

green (0.02176) and blue (0.01361), and a much stronger inverse correlation for red (0.9954).
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Figure 12: Distribution graph of color choice by age, by online participants.
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Figure 13: Proportion graph of color choice by age, by online participants.
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Figure 14: Box plot graph of green color preference by age, by online participants.
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Figure 15: Box plot graph of blue color preference by age, by online participants.
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Figure 16: Box plot graph of red color preference by age, by online participants.



4.1.2 Gender

When analyzing lighting color preferences by gender, the data showed minimal variation between
groups. Both in raw numbers and in proportional distributions, participants identifying as female,
male, non-binary, or preferring not to disclose their gender exhibited similar selection patterns
(Figs. 17-21). In each group, green remained the most frequently chosen color, followed by blue

and red, which were again close in number.

This similarity is further supported by statistical testing. The calculated p-values for each color
across gender categories were 0.3546 for red, 0.7818 for blue, and 0.2506 for green. These values
are all well above the standard threshold for statistical significance, indicating no meaningful

difference in lighting color preferences based on gender.

The consistent pattern across groups suggests that gender did not significantly determine lighting
preference within the experimental conditions. Green lighting remained dominant across all

gender identities, mirroring the general trend observed in the overall dataset.
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Figure 17: Distribution graph of color choice by gender, by online participants.
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Figure 18: Proportion graph of color choice by age, by online participants.
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Figure 19: Box plot graph of green color preference by gender, by online participants.

25



Blue Color Preference by Gender

10.0 *
75
Gender
a, - Female
£ 50 B3 mae
=
c - Nan binary
- Prefer not to say
25
0.0
Female Male Mon binary Prefer not to say
Gender

Figure 20: Box plot graph of blue color preference by gender, by online participants.
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Figure 21: Box plot graph of red color preference by gender, by online participants.

4.1.3 Time pressure

To assess the influence of time pressure on color preference, selections from the first part of the
experiment (Explore stage) were compared to those from the second part (Escape stage). In the
Escape stage, participants were given a 30-second time constraint, introducing a mild sense of

urgency intended to simulate stress.

To facilitate clearer comparisons, some age groups were merged — specifically, all participants

aged 34 and older were grouped into a single category. A subtle shiftin preferences was observed
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when comparing the Explore and Escape stages across age divisions. Green lighting slightly
increased selection under time pressure, while red decreased slightly. Blue remained relatively

stable between both conditions (Figs. 22-24).

Similar trends were evident when comparing selections across gender groups (Figs. 25-27).
Results showed that under time pressure:

The preference for green slightly increased.

The preference for red showed a small decrease.

The preference for blue remained relatively stable.

Although the variations were not large enough to be considered statistically significant, they
suggest a minor tendency for participants to favor green lighting more under time pressure, while

red became slightly less appealing.

These changes, though small, might hint at how stress can influence decision-making in subtle
ways. However, the size of the effect is minimal and should be interpreted with caution. Further

experimentation would be needed to draw more definitive conclusions.
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Figure 22: Box plot graph of change in green choice under time pressure by age, by online participants.
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Change in Blue Choice Under Time Pressure by Age
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Figure 23: Box plot graph of change in blue choice under time pressure by age, by online participants.
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Figure 24: Box plot graph of change in red choice under time pressure by age, by online participants.
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Figure 25: Box plot graph of change in green choice under time pressure by gender, by online participants.
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Figure 26: Box plot graph of change in blue choice under time pressure by gender, by online participants.
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Figure 27: Box plot graph of change in red choice under time pressure by gender, by online participants.

4.1.4 Participant Comments and Qualitative Observations

To supplement the quantitative data collected during the online test, participants were asked an
open-ended question at the end of each stage: “How did you decide between the paths?” These
comments offer a qualitative insight into the reasoning and subjective experience behind their

choices, particularly regarding the role of lighting color, path direction, and emotional response.

During the exploratory stage, a dominant theme was intuition. Participants frequently mentioned

choosing based on what “felt right,” using phrases such as "gut feeling," "instinct," or "first

thought." Many comments also emphasized color associations, with green perceived as “safe,’

“good,” or “calming,” and red often linked to “danger,” “fear,” or avoidance. Blue, meanwhile, was
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described variably as neutral, mysterious, or even ominous depending on the surrounding
context. Several participants noted that they preferred brighter or more visible paths, suggesting
that perceived lighting intensity, not just hue, influenced their sense of comfort or safety. A few
also reported consistently picking their favorite color or consistently going left or right for personal

or habitual reasons.
For example:

"Green is associated with ‘good’ or ‘safe’... Red reminds me of danger."
"I chose based on which color looked brighter or had fewer shadows."

"Intuition and first instinct."

In the escape stage, where a time limit was introduced, urgency, the responses reflected both
continuity and change. Many participants reported that they followed the same strategy as before,
relying again on intuition and color preference. However, the time pressure appeared to heighten
reliance on quick, instinctive choices, with several noting that decisions felt more rushed or
automatic. Some participants mentioned falling back on a kind of "mental shortcut" built from
their prior decisions — for instance, choosing the same color as in earlier rounds or avoiding

colors previously associated with discomfort.

Notably, green maintained its association with safety, with some respondents directly linking it to
emergency exits or real-world evacuation lighting. Red continued to be associated with danger or

negativity, although a few participants mentioned deliberately choosing it to “challenge

themselves.
Examples include:

- "Green (and then blue) felt the safest; | wouldn’t choose red when my mission is to
escape.”

- "lI'really wanted to check the colors and make sense like it was a maze, but the 30-second
timer was pressure..."

- "l chose what felt right — safer, lighter colors."

Overall, the comments reinforce the quantitative findings by showing that color strongly
influenced decision-making, particularly through emotional associations (e.g., danger/safety),
perceived brightness, and habitual or instinctual reasoning. The pressure in Stage 2 emphasized
these tendencies, suggesting that time constraints can amplify the impact of lighting cues on

decision-making.
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This finding aligns with the core research question: Does colored lighting influence the decision-
making process invideo games? The responses here clearly suggest that it does, both consciously

and subconsciously.

4.2 In-person

With smaller participation, the in-person test showed interestingly different results from the
online version. The general summary first showed that blue-colored lighting was the most often
chosen by participants (Fig. 28). When the results were further divided into age groups, blue again
maintained its position as the most frequently chosen lighting color, slightly ahead of green. Red

remained the least popular option, consistent with the online trends.

It is important to note that the 18-24 age group was represented by only one participantin the in-

person test. Therefore, it was excluded from any deeper analysis to maintain reliability.
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Figure 28: Distribution graph of color choice by in-person participants.

4.2.1 Age

Looking more closely at the in-person results by age group, the dominance of blue lighting
remained visible in most cases (Figs. 29-30). While red remained the least selected option, a
subtle difference was observed between the age groups. Participants aged 25-29 showed a small
tendency to prefer green lighting, whereas those in the 35-39 age group leaned more toward blue

lighting (Figs. 31-33).
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However, these observed trends should be interpreted cautiously due to the limited sample size.
Statistical testing supports this caution, with p-values indicating no significant relationship

between age and lighting color preference in the in-person sample.
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Figure 29: Distribution graph of color choice by age group, by in-person participants.
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Figure 30: Proportion graph of color choice by age group, by in-person participants.
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Green Color Preference by Age
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Figure 31: Box plot graph of green color preference by age, by in-person participants.
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Figure 32: Box plot graph of blue color preference by age, by in-person participants.
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Red Color Preference by Age
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Figure 33: Box plot graph of red color preference by age, by in-person participants.

4.2.2 Gender

An analysis of the results by gender showed little to no variation in lighting color preference. Both
male and female participants favored blue and green over red (Fig. 34), with comparable
frequency (Fig. 35-38). Statistical analysis further validated this observation with p-values above

0.1, indicating no significant gender-based difference in lighting color choices.

Given the even gender distribution in the in-person test group and the consistency in choice

patterns, gender did not play a notable role in influencing lighting preferences in this part of the

study.
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Figure 34: Distribution graph of color choice by gender group, by in-person participants.
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Figure 35: Proportion graph of color choice by gender group, by in-person participants.
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Figure 36: Box plot graph of green color preference by gender, by in-person participants.
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Figure 37: Box plot graph of blue color preference by gender, by in-person participants.
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4.2.3Time pressure

Several changes in lighting preferences emerged when comparing participant choices between
Stage 1 and Stage 2 in the in-person experiment. Among gender groups, there was a noticeable
increase inthe selection of blue lighting during the timed stage, suggesting that time pressure may
have heightened its appeal or perceived clarity. Green lighting remained relatively stable, with only

a slight decrease, while red lighting saw a decrease in selection across both stages (Figs. 39-41).

A similar trend was observed in the age-based analysis (Figs 42-44), with the most significant shift
being a sharp increase in preference for blue lighting under time pressure. Green showed only
minor variation, and red again saw a decline. These shifts may point to a tendency for participants
to gravitate toward cooler lighting tones, particularly blue, in situations requiring quicker

decisions, though due to the small sample size, these findings should be interpreted with caution.
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Figure 39: Box plot graph of change in green choice under time pressure by gender, by in-person participants.
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Figure 40: Box plot graph of change in blue choice under time pressure by gender, by in-person participants.
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Change in Red Choice Under Time Pressure by Gender
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Figure 41: Box plot graph of change in red choice under time pressure by gender, by in-person participants.
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Figure 42: Box plot graph of change in green choice under time pressure by age, by in-person participants.
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Figure 43: Box plot graph of change in blue choice under time pressure by age, by in-person participants.
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Figure 44: Box plot graph of change in red choice under time pressure by age, by in-person participants.
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5 Design and Discussion

This section integrates the experimental findings with practical insights for lighting design,
particularly in virtual environments such as video games. As a lighting designer, the intention
behind this study was not only to examine how color influences navigational choices but also to
gather evidence-based knowledge that could directly inform design strategies. Lighting in games
serves a dual purpose: it enhances visual atmosphere and emotional tone while subtly guiding
player behavior. The data gathered through both the online and in-person experiments reveals
patterns that can be translated into actionable guidelines for intuitive and immersive lighting

design.

The discussion is structured around synthesizing key findings and their interpretation, followed
by proposed lighting design guidelines and reflections on how these insights relate to virtual and

real-world environments.

5.1 Overview of Key Findings

Across both online and in-person experiment versions, green emerged as the most frequently
selected lighting color. This trend was evident across nearly all age groups and persisted even
when participants were under time pressure. Red lighting was consistently avoided, while blue
held a middle ground — sometimes seen as neutral, sometimes appealing, particularly under

immersive conditions.

Notably, the in-person version of the test observed a shift toward a blue preference. This suggests
that lighting perception is not solely dependent on static associations but can change with
environmental context, sensory engagement, and task urgency. The in-person test simulated a
more game-Llike experience, where the participant physically interacted with space and light, and

sensory immersion played a greater role in interpretation.

These findings emphasize that while there may be intuitive or cultural associations with color
(e.g., green = safe), those perceptions are fluid and context-sensitive. Designers should, therefore,
consider not just what color to use, but how, when, and in what type of experience that color is

presented.
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5.2 Hypotheses Evaluation

H1: Participants will show a preference for corridors lit with green light over those lit with red light.
Supported.

Across both the online and in-person tests, participants generally favored green lighting over red.
In the online setting, green was selected almost twice as often as red in every age group, and even
under time pressure, green retained or slightly increased in preference. While blue occasionally

overtook green (notably in the in-person experiment), red remained the least chosen.
H2: The color preference will change with participants' age or gender.
Partially Supported.

The online data showed small age variations in relative preference, but green remained dominant
in every group. The p-value between age and preference for green (0.02176) and blue (0.01361)

was quite strong, while red showed a stronger negative correlation (0.9954).

Gender differences were minimal, with no statistically significant differences in preferences
across genders (p > 0.25 for all colors), indicating gender had no meaningful influence on lighting

choice in this context.

While statistical analysis showed mixed correlation values, several participants referenced
personal color preferences, suggesting potential individual or developmental trends worthy of

deeper exploration.

H3: The presence of time pressure in Stage 2 will significantly alter path selection behavior

compared to the exploratory stage.
Partially Supported.

While changes between Stage 1 (Explore) and Stage 2 (Escape) were not drastic, some patterns

emerged. Under time pressure:

Green lighting slightly increased in preference in the online version.

Red lighting slightly decreased.

Blue lighting remained largely stable online, but increased significantly in the in-person version.

This suggests that immersion and urgency may elevate preference for blue lighting, especially in

physical or more engaging settings. Though subtle in statistics, the shift implies that stress and
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context may influence visual attention and comfort-based decision-making, with participants

reporting switching from analytical to intuitive or habitual reasoning under pressure.

5.3 Online vs. In-Person: Implications for Design

One of the most significant takeaways from this study was the contrast between responses in
the online version versus the in-person version. With its wide reach, the online test offered
access to a diverse participant pool but lacked environmental control. Participants may have
completed the task on different screens, in various lighting conditions, and with inconsistent
focus. Despite these variables, the preference for green lighting remained clear, reinforcing its

strength as a globally recognizable symbol of safety and progression.

In the in-person version, however, the participant was physically present, interacting with
spatially oriented light sources. Here, blue lighting emerged as more appealing. This suggests
that immersion can change the emotional tone associated with a color, possibly even overriding
its abstract symbolism. In immersive settings, players may no longer view color purely as a cue

but as part of an atmospheric narrative that shapes their mood and behavior.

For lighting designers, aesthetic choices should be responsive to the intended gameplay
experience. Color may act symbolically in passive environments, but in immersive ones, it

becomes a tool for building mood, encouraging exploration, or creating tension.

5.4 Age and Gender Considerations in Design

Age-related preferences were relatively subtle but still yielded useful insights. Normalized data
showed that green was consistently the most selected color across all age groups in the online
version, suggesting that this preference is stable regardless of developmental stage or visual
learning history. The slight shifts in preference observed in the in-person version, with some
older groups leaning toward blue, may reflect how emotional responses to color evolve with age,

or how different age groups interpret mood lighting in immersive settings.

Although gender did not result in meaningful statistical variation in this study, it is essential to
acknowledge that color perception is complex and may intersect with cultural, personal, or
experiential factors not captured here. The absence of strong gender differences suggests that
intuitive lighting systems can be broadly effective across diverse audiences, particularly when

emotional cues and spatial logic are aligned.
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Designers can therefore focus more on narrative, context, and environmental storytelling rather
than tailoring lighting strictly to demographic categories. However, audience testing and user-
centered evaluation should always be included in later design stages to ensure accessibility and

effectiveness across all players.

5.5 Influence of Intuition and Emotional Association

A recurring pattern in participant feedback was the reliance on intuition in making decisions.
Words like "gut feeling," "instinct," and "felt right" appeared frequently in the responses,
suggesting that lighting is rarely evaluated rationally in the moment. Instead, it acts as an
emotional or perceptual prompt that helps users quickly categorize spaces as safe, dangerous,

interesting, or confusing.

Green, for example, was described in terms of safety, comfort, and familiarity — likely due to its
associations with emergency signage and positive status indicators. On the other hand, red was
linked to discomfort, hostility, or danger, even though it was presented in identical spatial
conditions. Blue received mixed reactions. This reflects how context and sensory fidelity can

completely reshape the perception of a color.

This underscores the importance of emotional framing in lighting design. Light does not operate
in isolation — it is interpreted through a lens of prior experience, task context, and spatial detail.

Designers should use lighting not only to illuminate but also to communicate.

5.6 Design Guidelines for Lighting in Video Games
Drawing on the results of this study, the following design principles are recommended for

implementing color lighting in virtual environments:

Use Green for Navigation and Safety Cues

Green is an intuitive choice for wayfinding. It can be employed in areas that feel calm, safe, or
neutral, such as rest zones, checkpoints, or non-hostile areas. It may also be used as a directional

cue, subtly guiding players toward objectives or exits without disrupting immersion.
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Use Blue to Create Atmosphere or Increase Engagement

Blue is versatile in immersive contexts, capable of setting a mood without triggering avoidance. It
mightwork wellin puzzle areas, mysterious zones, or levels where the goalis focused engagement
rather than urgency or danger. Under time pressure, blue may even enhance alertness without

causing stress.
Use Red Sparingly to Signal Caution or Conflict

Red was largely avoided by participants, especially in stress scenarios. While this makes it less
suitable for guidance, it is ideal for signaling danger, blocked paths, or combat zones. Its
effectiveness lies inits ability to create a sense of unease, which is useful when emotionaltension

is desired.
Consider Dynamic or Reactive Lighting

Lighting color can evolve during gameplay to reflect changes in the narrative, player state, or
emotional tone. For example, transitioning from green to red could signal a threat's arrival. This

helps build a non-verbal, immersive storytelling language within the environment.
Design with Immersion in Mind

Lighting should not only illuminate but also participate in storytelling. It should match the fidelity
of the environment, respond to context, and adapt to the player's emotional state. Static,
symbolic use of color works in menus or HUDs, but lighting should feel alive in immersive

gameplay.

These guidelines can serve as a foundation for designing emotionally effective and intuitive
lighting systems in a wide range of game genres, from horror and stealth to exploration and puzzle-

solving.

5.7 Real-World Parallels and Cross-Applications

The findings of this study align closely with established uses of lighting in real-world design. In
architectural and public environments, green is widely used in sighage for exits and safety, red for
warning systems, and blue for calming effects in medical or institutional settings. This overlap
reinforces the idea that game lighting systems can leverage real-world associations to guide

players subtly but effectively.
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Conversely, the dynamic, emotionally responsive lighting systems used in games could offer new
ideas for real-world applications. Emergency evacuation systems, museum exhibits, or
immersive art installations could benefit from adaptive lighting schemes that respond to crowd

movement or emotional cues, just as games respond to player behavior.

By exploring lighting in both game-Llike and real-world contexts, this research offers a framework
that bridges psychology, design, and user experience, encouraging lighting designers to think

beyond illumination and toward influence.

5.8 Limitations

This study had several limitations:

Uncontrolled online conditions: Participants completing the study online did so on a wide variety
of devices, with a high probability of differing screen sizes, resolutions, brightness levels, and
ambient lighting. These environmental and technical factors could have influenced the
perception of color, brightness, and contrast, potentially affecting path selection in unintended

ways.

Small in-person sample size: The physical, immersive version of the test included only ten
participants. While the setup offered better control over lighting and environmental variables, the
small sample size limits the statistical power of the findings. As a result, patterns observed in the

in-person data, such as the shift toward blue preference, should be interpreted cautiously.

Underrepresentation of some age groups: Although the study attracted a relatively large number
of online participants, certain age groups were underrepresented. For example, only one
participant in the 40-44 age bracket participated in the online version. This limits the ability to

generalize age-related trends with confidence.

Simplified model and abstract environment: The corridor selection task was intentionally
minimalistic and stylized to isolate lighting as the primary variable. However, this simplicity may
also reduce ecological validity — that is, how well the findings translate to real-world scenarios or
complex video game environments. In actual gameplay, decisions are often influenced by

narrative context, environmental cues, or task-based goals that were absent here.
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5.9 Implications and Applications
Despite the limitations, the experiment yielded several interesting trends that can inform both

game design and broader spatial planning;:

Green lighting appears more preferable in static experiences like the online version, where users

passively observe and select from still images.

Blue lighting becomes more favorable in immersive experiences such as the in-person version,
especially under time pressure, suggesting that environmental engagement and urgency

influence color preference.

These findings point to the potential for adaptive lighting systems in both digital and physical

environments.

Game designers can utilize different colored lighting to guide players emotionally and spatially,

depending on gameplay phases:

- Use green lighting for exploration zones, calming environments, or default navigation
cues.

- Use blue lighting for urgent situations, focused tasks, or immersive challenges where
clarity and intensity are needed.

- Avoid red lighting in general guidance roles, as it seems to be associated with discomfort

or avoidance, even in game environments.

Such lighting strategies could be used in real-world applications, such as art galleries, exhibitions,
or emergency evacuation systems, where subtly guiding behavior through lighting could improve

navigation, safety, or user experience.

Further research, particularly with larger and more diverse participant pools, could deepen these

insights and help refine the practical applications of color-guided spatial design.
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6 Future work

This study has laid the groundwork for understanding how colored lighting influences decision-
making in virtual environments, but it also opens several important avenues for further

exploration, both methodologically and from a design application perspective. Future research
should not only refine experimental conditions but also expand the scope of design contexts in

which this knowledge can be applied.
Expanding the Color Palette and Lighting Dynamics

The current experiment was limited to three primary colors: red, green, and blue. These were
chosen for their strong symbolic associations and frequent use in interface design and
architectural lighting. However, to fully understand how players respond to lighting cues, future
work should include a broader range of hues, such as yellow, cyan, purple, orange, and white, as

well as variations in brightness, saturation, and contrast.

Beyond static lighting, designers should explore dynamic lighting behaviors, such as pulsing,
fading, or transitioning between colors. These elements are common in modern video games
and may convey urgency, mystery, or emotional progression in more subtle ways than static
light. For example, a hallway that gradually shifts from green to yellow to red could indicate

increasing threat levels without the need for textual warnings.

Such studies would help determine whether the color itself, the contrast between options, the

rate of change, or the motion of light most influences intuitive behavior.
Controlled Environments and Sensory Integration

While the online experiment enabled broad participation, it introduced a range of uncontrollable
variables — from screen quality and ambient lighting to participant posture and attention span.
To gain higher-resolution insights, future experiments should be conducted in standardized or
immersive environments such as VR labs or controlled physical installations. This would
minimize perceptual distortion and allow for tighter manipulation of spatial and sensory

conditions.

Moreover, integrating multimodal cues — like sound, vibration, or even haptic feedback — could
enhance the realism of decision-making tasks. Lighting rarely works alone in games; it often acts
in concert with music, dialogue, or environmental audio. Understanding how these cues interact

may help designers develop multisensory guidance systems that steer players more intuitively.
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Age Distribution and Cognitive Variation

The current participant pool skewed toward younger demographics, particularly in the online
version. While some general patterns were evident across all age groups (e.g., preference for
green, avoidance of red), a more evenly stratified age sample would allow for deeper
comparative analysis. Age-related differences in visual acuity, emotional processing, or
decision-making style may influence how lighting cues are interpreted, especially in fast-paced

or high-stakes gameplay scenarios.

Future studies could explore whether older players rely more on deliberate reasoning and
learned associations, while younger players respond more instinctively to color cues. These
differences could inform adaptive lighting systems tailored to specific user profiles — an

especially useful tool in serious games, educational environments, or accessibility design.
Longitudinal and Genre-Specific Studies

This study captured a single moment in players’ decision-making processes. However, repeated
exposure, narrative framing, or gameplay style may evolve lighting preferences and responses.
Longitudinal studies could track how players’ color interpretations shift over time or how

repeated interaction with certain lighting patterns affects their trust in those cues.

Additionally, applying the lighting scenarios to different game genres or real-world simulations
couldyield new insights. For instance, red may signal danger in horror games but urgency in
action-adventure titles. In healthcare simulations or emergency drills, colored lighting may act
as a critical wayfinding tool. Expanding the testing context could help determine whether

emotional associations with color are universal or contextually shaped.

Future work might also integrate physiological metrics, such as heart rate or eye tracking, to
measure unconscious reactions to lighting. These tools could offer a deeper understanding of

how visual design triggers emotional and behavioral shifts.
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7 Conclusion

This study set out to investigate whether colored lighting influences players’ decision-making
processes in video games, particularly in the context of intuitive navigation and emotionally
driven choices. It builds on a foundation of environmental psychology and immersive design
theory, offering new insights into how visual cues like lighting color function not just to enhance

aesthetic realism, but to guide behavior.

The findings from both online and in-person experiments suggest that color strongly influences
navigational choices. Green lighting was most often perceived as safe and inviting, red as
dangerous or unwelcoming, and blue as neutral or context-dependent. These preferences were
not simply based on logic or instruction but emerged from emotional associations and intuitive
responses, particularly when players were placed under time pressure orimmersed in a more

realistic environment.

Participant feedback revealed that lighting choices were frequently made based on gut feeling or
instinct, suggesting that color functions as an emotional shorthand in environments requiring
quick decisions. This positions lighting not just as a backdrop for gameplay but as an active

player in spatial communication.

Crucially, the in-person test demonstrated that environmental immersion can modulate the
emotional weight of lighting choices. When players engaged with lighting physically — walking
through spaces, reacting under time pressure — their interpretations shifted slightly, especially
in the case of blue, which became more positively received. This underscores the value of
testing lighting in realistic, interactive contexts and suggests that lighting design must be

responsive to immersion levels in order to be effective.

Ultimately, this research contributes a set of practical, evidence-based insights for designers
working in game development, interactive media, and spatial design. It shows that lighting can
— and should — be used not only to create atmosphere, but also to influence behavior, suggest
direction, and evoke emotion. These findings can inform future design decisions in various
applications, from level design and user interface layout to architectural visualization and virtual

training environments.

With further study and interdisciplinary collaboration, lighting can be elevated from a passive
design element to an intentional interaction tool, shaping how players feel, think, and move

through virtual space.
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9 Appendix

Choice2.7 | Green Red Green Green Blue Green
Choice2.6 | Green Green Green Green Green Green
Choice2.5 | Blue Red Red Blue Blue Red
Choice2.4 | Green Green Green Green Green Green
Choice2.3 | Blue Red Red Blue Blue Red
Choice2.2 | Green Red Green Green Green Green
Choice2.1 | Blue Green Green Green Green Green
Choice1.9 | Blue Green Green Green Blue Blue
Choice1.8 | Red Red Green Green Green Green
Choice1.7 | Red Red Red Blue Blue Blue
Choice1.6 | Green Green Green Green Blue Green
Choice1.5 | Green Red Red Green Green Green
Choice1.4 | Blue Green Green Green Green Green
Choice1.3 | Blue Red Red Blue Blue Red
Choice1.2 | Left Right Right Left Right Left
Choice1.1 | Right Right Right Left Right Right
Ambidextr | Right Right Right Right Right
Hand ous handed handed handed handed handed
Age 25-29 55-60 50-54 25-29 25-29 18-24
Gender Female Female Male Male Male Male

Table 1: Sample of answers from the online test.
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Choice2.7 | Red Green Red Green Blue Blue Blue Green Green Blue
Choice2.6 | Green Blue Blue Blue Blue Blue Blue Blue Blue Green
Choice2.5 | Red Blue Blue Red Red Red Blue Red Blue Blue
Choice2.4 | Red Green Green Red Red Green Red Green Green Green
Choice2.3 | Red Blue Blue Blue Red Blue Blue Blue Blue Blue
Choice2.2 | Red Green Red Red Red Green Red Red Green Green
Choice2.1 | Green Green Green Green Blue Blue Blue Blue Green Green
Choice1.9 | Green Green Green Green Red Blue Blue Green Blue Blue
Choice1.8 | Green Green Red Red Red Green Red Red Green Green
Choice1.7 | Red Blue Red Red Red Blue Red Red Blue Blue
Choice1.6 | Green Green Blue Blue Green Blue Green Blue Blue Blue
Choice1.5 | Green Green Red Green Red Green Red Green Green Green
Choice1.4 | Green Blue Green Blue Blue Green Blue Blue Blue Green
Choice1.3 | Red Red Red Red Red Red Red Red Red Blue
Choice1.2 | R R R L L R R L R R
Choicel1.1 | R R L L R R R R R L
Hand R R R R R R R R R R
Age 18-24 25-29 25-29 25-29 25-29 25-29 35-39 35-39 25-29 35-39
Gender F F M M F M F M M F

Table 2: Answers from the in-person test.
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ggplot(whole, aes(x = Age, fill = Choice)) +
geom_bar(position = "fill") +
ylab("Proportion") +
ggtitle("Choice of color by Age Group") +
theme_minimal() +

scale_fill_manual(values = c("blue", "green", "red"))

ggplot(whole, aes(x = Gender, fill = Choice)) +
geom_bar(position = "fill") +
ylab("Proportion") +
ggtitle("Choice of color by Gender Group") +
theme_minimal()+

scale_fill_manual(values = c("blue", "green", "red"))

ggplot(inperson_sum, aes(x = Age, fill = Choice)) +
geom_bar(position = "fill") +
ylab("Proportion") +
ggtitle("Choice of color by Age Group") +
theme_minimal() +

scale_fill_manual(values = c("blue", "green", "red"))

ggplot(inperson_sum, aes(x = Gender, fill = Choice)) +
geom_bar(position = "fill") +
ylab("Proportion") +
ggtitle("Choice of color by Gender Group") +
theme_minimal()+

scale_fill_manual(values = c("blue", "green", "red"))

ggplot(data, aes(x = Gender, y = num_g, fill = Gender))
+

geom_boxplot() +
theme_minimal() +

ggtitle("Green Color Preference by Gender")

ggplot(data, aes(x = Gender, y = num_b, fill = Gender))
+

geom_boxplot() +
theme_minimal() +

ggtitle("Blue Color Preference by Gender")

ggplot(data, aes(x = Gender, y = num_r, fill = Gender)) +
geom_boxplot() +
theme_minimal() +

ggtitle("Red Color Preference by Gender")

ggplot(data2, aes(x = Age, y = BlueChange, fill = Age)) +
geom_boxplot() +
theme_minimal() +

ggtitle("Change in Blue Choice Under Time Pressure
by Age")

ggplot(data2, aes(x = Age, y = GreenChangeg, fill = Age))
"

geom_boxplot() +
theme_minimal() +

ggtitle("Change in Green Choice Under Time Pressure
by Age")

ggplot(data2, aes(x = Age, y = RedChangeg, fill = Age)) +
geom_boxplot() +
theme_minimal() +

ggtitle("Change in Red Choice Under Time Pressure
by Age")

Table 3: Sample of code analysis from RStudio.
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