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Abstract :  In an era of growing digital engagement, children between the ages of 3 and 15 are increasingly 

exposed to user interfaces (UIs) that significantly influence their behavior, mood, and overall well-being. 

Among various UI theming options, dark mode has gained prominence for its ability to reduce eye strain, 

conserve energy, and provide a visually soothing experience, particularly in low-light environments. However, 

the psychological and behavioral effects of dark mode on children remain largely underexplored. This study 

investigates how dark color schemes influence children’s mood, focus, and long-term usability, analyzing the 

interplay between dark mode’s visual elements and cognitive development. Additionally, the research 

explores whether dark mode’s advantages, such as reduced blue light exposure, outweigh potential downsides, 

including decreased visibility in certain contexts and potential adverse impacts on creativity and mood. By 

synthesizing findings from human-computer interaction (HCI), developmental psychology, and usability 

studies, the paper provides insights into optimizing dark mode for children’s unique developmental and 

wellness needs. The findings highlight dark mode’s potential to enhance focus, reduce digital fatigue, and 

improve comfort in productivity and educational tasks, while underscoring the need for age-specific 

adaptations to ensure accessibility, engagement, and long-term usability. 
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I.Introduction 
The increasing reliance on digital devices in the daily lives of children has amplified the importance of 

designing user interfaces (UIs) that are not only functional but also psychologically and developmentally 

appropriate. Modern children are growing up in an environment saturated with technology, engaging with 

screens for activities such as learning, entertainment, and social interaction. These prolonged digital 

interactions raise significant concerns about the potential impact of screen exposure on their cognitive and 

emotional well-being. 

Dark mode, a popular UI design choice characterized by darker backgrounds and lighter text, has been 

celebrated for its various advantages, including reduced eye strain, extended battery life, and improved 

usability in dimly lit environments. While dark mode has gained traction among adults, its implications for 

younger users, particularly children, have not been thoroughly investigated. Given that children’s cognitive 

and visual systems are still developing, they may respond differently to the visual and psychological stimuli 

presented by dark mode interfaces. 

Several factors make this exploration timely and important. Bright screens, often associated with light mode 

UIs, emit blue light that can disrupt circadian rhythms, impair sleep quality, and contribute to eye fatigue. For 

children, who are more susceptible to these effects, dark mode may serve as a potential solution. However, 

there are also challenges: dark mode may affect content visibility, reduce readability in some conditions, and 

influence emotional responses to digital environments, such as inducing feelings of calmness or dullness, 

depending on the context and design execution. 
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Figure 1. The comparison of the interface between dark and light mode 

 

This paper aims to delve into these nuances by analyzing the psychological and behavioral effects of dark 

mode on children. The study explores how dark mode influences mood, focus, and overall usability in 

applications designed for learning, productivity, and wellness. Key considerations include: 

1. Visual Ergonomics: Investigating whether dark mode effectively reduces eye strain and visual fatigue 

for children during prolonged screen use. 

2. Cognitive Engagement: Assessing whether dark mode enhances or detracts from children’s focus and 

task performance, particularly in educational settings. 

3. Mood and Emotional Impact: Examining how the color scheme influences children’s emotional 

responses, including feelings of calmness, distraction, or creativity. 

4. Accessibility and Readability: Evaluating the suitability of contrast levels, text clarity, and UI 

element visibility for younger users with varying literacy and comprehension levels. 

5. Developmental Considerations: Understanding how dark mode aligns with children’s developmental 

stages, particularly in relation to their visual processing and color perception. 

6. Parental and Educational Perspectives: Exploring how parents and educators perceive dark mode’s 

benefits and challenges in supporting children’s learning and well-being. 

By integrating insights from human-computer interaction (HCI), psychology, and usability design, this 

research aims to provide actionable guidelines for optimizing dark mode for children. The findings will 

contribute to the broader discourse on designing inclusive, age-appropriate digital environments that promote 

health, engagement, and long-term usability for younger audiences. 

II.Literature Review 
Existing research on dark mode has primarily focused on adult populations, analyzing aspects such as eye 

strain reduction, energy efficiency, and readability. Studies suggest that dark mode can help mitigate blue light 

exposure, which is associated with disrupted sleep patterns. However, research from developmental 

psychology indicates that children process visual information differently than adults. Bright colors and high-

contrast environments are often more stimulating and engaging for younger users, raising questions about 

whether dark mode might reduce engagement and cognitive stimulation in children. Additionally, human-

computer interaction (HCI) studies highlight the importance of age-appropriate interface designs to support 

children’s learning and digital experiences. 

III.Psychological Effects of Dark Mode on Children 

3.1. Impact on Mood and Emotional Response 

Dark mode’s subdued color scheme can have both calming and isolating effects on children. Research suggests 

that while a darker interface may promote relaxation and reduced sensory overload, it might also decrease 

engagement and emotional connection with digital content. This effect may vary based on age, with older 

children responding more positively to dark mode than younger ones, who typically benefit from bright and 

vibrant interfaces. 

3.2. Influence on Focus and Cognitive Load 

Dark mode's high contrast can impact children's ability to focus on tasks, particularly in educational settings. 

While some children may find dark mode beneficial for reducing distractions, others may struggle with text 

readability, particularly when engaging with long-form content. Cognitive load theory suggests that children 
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may require a balance between contrast, brightness, and color variation to maintain optimal engagement and 

information retention. 

3.3. Effects on Eye Strain and Fatigue 

One of the primary reasons dark mode is recommended is its potential to reduce eye strain, especially during 

prolonged screen use. For children who engage with digital learning platforms, dark mode may help mitigate 

visual fatigue. However, in well-lit environments, dark mode may cause increased pupil dilation, making it 

harder for children to read text effectively. It is crucial to assess the balance between eye comfort and visibility 

based on different lighting conditions. 

IV.Methodology 

To assess the impact of dark mode on children, a mixed-methods approach was used, incorporating surveys, 

behavioral observations, and expert interviews. A total of 400 children aged 3-15 participated in the study, 

engaging with both dark and light mode interfaces across educational and entertainment platforms. 

Additionally, interviews with child psychologists, educators, and UI/UX designers provided insights into the 

developmental considerations of dark mode in children's digital experiences. 

V.Case Studies and Examples 

5.1. Dark Mode in Educational Applications 

Educational platforms such as Google Classroom and Duolingo have introduced dark mode to enhance 

usability. Observations suggest that while older children appreciate dark mode for reduced glare and improved 

concentration, younger children may struggle with content visibility and engagement. 

5.2. Dark Mode in Entertainment and Gaming 

Gaming and streaming applications, including YouTube Kids and Minecraft, offer dark mode options. User 

feedback indicates that dark mode enhances nighttime viewing comfort but may reduce excitement and 

engagement in visually intensive activities. 

 

VI.Survey Analysis 

A survey conducted among 400 children and their parent’s analyzed preferences and experiences with dark 

mode across different applications. Key findings include: 

● 70% of children aged 12-15 preferred dark mode for nighttime use due to reduced glare. 

● 45% of children aged 6-11 reported improved focus while using dark mode for reading and creative 

tasks. 

● 35% of children under 6 found dark mode less engaging compared to bright, colorful interfaces. 

● 60% of parents believed dark mode positively contributed to their child’s digital wellness by reducing 

eye strain. 

VII.Optimizing Dark Mode for Children’s Usability 
1. Adaptive Dark Mode: Implementing automatic transitions between dark and light mode based on 

time of day and ambient lighting can improve usability. 

2. Customizable Brightness and Contrast Levels: Allowing children and parents to adjust contrast 

settings within dark mode can enhance readability. 

3. Hybrid Mode Designs: Introducing a mix of bright elements within dark mode can maintain 

engagement while preserving the benefits of reduced blue light exposure. 

4. Age-Specific UI Adaptations: Creating age-responsive UI designs can ensure that dark mode remains 

engaging and accessible across different developmental stages. 
 

7.1.Theming and Styling in UI Design for Kids 

UI design has changed a lot, and now many apps let kids customize how they look. This means children can 

change colors, themes, and styles to make their apps more fun and comfortable. Theming and styling help 

make apps not only look good but also easy to use. In this chapter, we will talk about how theming makes 

apps better and why kids love Dark Mode and Light Mode. 

Customization is important because it helps kids feel in control of their apps. When users can change their UI, 

they enjoy using it more. If kids can pick colors or themes they like, they will have a better experience. When 

developers let kids personalize their apps, it makes them happier and more excited to use them. 

Psychology also explains why kids love customization. For example, apps like YouTube Kids allow children 

to choose their favorite colors and adjust settings to suit their tastes. When kids can change the look of their 

apps, they feel more connected to them. Studies show that when kids get to make choices, they enjoy apps 

more and feel more engaged. 

Now, let’s talk about Dark Mode and Light Mode. These are two popular themes that let kids choose how 

their app looks. 
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● Light Mode: This is the bright version with a white background and dark text. It’s great for daytime 

and easy to see in bright light. 

● Dark Mode: This version has a dark background with light text. It’s good for using at night and helps 

reduce eye strain. It can also help save battery life on some devices. 

Letting kids switch between these two modes makes apps more fun and comfortable. Some apps also change 

colors based on the time of day or what the child likes best. This helps kids feel like the app is made just for 

them. 

 
VIII.Conclusion 

Dark mode can be beneficial for children by reducing eye strain and limiting blue light exposure, which may 

help improve sleep and focus. However, it also has some downsides, such as reduced visibility in certain 

conditions and potential effects on mood and engagement. Since children’s visual and cognitive systems are 

still developing, dark mode should be designed with their needs in mind. A balanced approach, such as 

adaptive dark mode settings that adjust based on lighting conditions and user preferences, can help maximize 

its benefits while minimizing drawbacks. Further research and thoughtful design adjustments are needed to 

ensure that dark mode supports children’s well-being and digital experiences effectively. 
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