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Abstract: As mobile, cloud computing, and Internet of things technologies have advanced, interface technologies have 

transformed into CUI, GUI, and NUI, and future developments of UI/UX are anticipated. In the present study, we 

demonstrated our comprehension and proficiency with the interface concerning the internet, operating system, gadgets, 

and contents. This study aimed to make a list of 18 items in 4 areas for basic knowledge of UI/UX, establishment of 

design research, designconcept, and design output for 29 IT department sophomore, junior, and senior students. The 

comprehension outcomes were categorised into three groups—excellent, normal, and insufficient—and assessed. 

Excellent was 19.35%, average was 42.53%, and insufficient was 38.12%, according to the results. As a result, 80% of 

students did not fully comprehend UI/UX, while 20% of students did. Specifically, the design research area received 41 

points, the design content area received 43 points, and the design production area received 16 points in the comparison 

analysis of the four areas.  It turned out to be the lowest. In the same manner as the UI/UX comprehension, the 10 

assessment items in the mobile UI/UX build guide evaluation were then assessed. The average score was 80 points, the 

terrible score was 194 points, and the great score was 16. The evaluation of the UI/UX build guidance was lower than 

that of the UI/UX comprehension. Therefore, UI/UX professionals should be developed through professional course 

organisation and a structured curriculum in order to cultivate UI/UX comprehension and content production capacity.   
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1.INTRODUCTION 

 

Since its introduction in the 2000s, the ubiquitous notion has evolved into the era of the Internet of everything. 

 The  World  Wild  Web,  during  the Web 1.0 era, was a typical instance of information provided unilaterally. 

In the Web 2.0 age, content can be shared through platform-based means like opening, sharing, and involvement. A 

personalised, intelligent web that infers online pages from the user's centre to intelligent Web intelligence is what the 

online 3.0 era is all about [1]. The internet is made up of uses a variety of gadgets to analyse and use information, as well 

as different items on a web page. Interactive interfaces play a crucial role at this stage. Nevertheless, it is often 

disregarded. Thus, this study aims to investigate UI/UX related technologies from the perspectives of design and content 

production, including contents, devices, programs, HCI (Human Computer Interface), and content design [2, 3]. Thus, 

this study measures the level of comprehension among students in computer related departments and examines the 

findings to comprehend UI/UX and content production skills.   

 

2.CHANGES IN UI/UX TREND 

 

2.1 User Interface Changes  

A system and a user communicating with one another via commands or methods to control the system, enter data, and 

utilise its contents is referred to as a user interface (UI). Interfaces for users span from application programs and content 

usage to systems like computers, mobile devices, games, etc. [4]. The total experience pertaining to a user's perception 

(feeling and thinking), response, and behaviour during direct or indirect usage of a system, product, content, or service 

is referred to as user experience (UX) [5]. UX is an HCI-related concept that is frequently used in services as well as 

software and device development. goods, procedures, culture, and society. UI/UX, which is divided into software and 

hardware interfaces, is an interface that allows a user to engage with a system or application in a computer and 

communication environment [6]. The user interface serves as a representation of the software interface, while the 

hardware interface is categorised as an interface card or socket that connects the computer to external devices [7]. An 

early interface that used characters was called a Character User Interface (CUI). Icons and menus were examples of 

graphical user interfaces (GUI) in later interfaces. As IT technology advanced quickly, interfaces became NUI (Natural 

User Interface) systems, including voice, motion, gesture, and biological signal recognition, are being developed to better 

understand human intention [8]. Situation-appropriate UIs are constantly being researched in a variety of fields, including 

mobile, holographic, locationbased services, argument reality, gaming machines, automobiles, etc.  
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2.2 Changes in UI/UX Trend Design Elements  

Design and interaction have a close relationship with interfaces. Visually connecting system functions is influenced by 

interface design. The usability of the UX interface is also influenced by the system, services, and information, as well as 

the value and affinity of the user. The most recent UI/UX is described in this paper [9].   

  

2.3 Evolution of Minimal Design  

Designs that stick to simple patterns while reducing complexity also surfaced in 2017. Instead of emphasising user 

interface, minimalist design prioritises user content. It offers an interface by means of unambiguous visual 

communication [10].  

 

2.4 Increase in Micro Interaction  

In 2016, there was discussion about micro contact online, and this trend is anticipated to continue in 2017. A relatively 

delicate animation that incorporates micro-interaction  plays an important part in UX design, and in particular, every 

time a customer uses an app, millions of micro-interactions will expand the function of mobile devices.   

 

2.5 Moving Pictures Become Popular  

Among all human senses, vision is regarded as the most potent. A significant component of the lengthy user interface 

design was the image, and its success was inevitable.launching pad to eventually evolve into motion films. One thousand 

words are represented by the image, and ten times as many words are represented by the moving picture. This is for a 

valid cause, as the moving picture is dynamic whilst the image is static.  

 

2.6 Rich color and sensuous typography    

The user interfaces are rich in colour and tone. The use of vibrant colours as an interface is also anticipated to make it 

brighter. Consequently, the user interface is represented typographically with sharper dramatic gradient colours, colour 

palettes, and duotones.   

 

2.7 Long scrolling and parallax technique websites  

As a standard, websites should also include long or endless scrolling. Additionally, more scrolling are used on small 

screens connected to touch control types in mobile devices.  

 

2.8 Changes in UI/UX Design Feature  

By breaking down each layer from the method of figuring out the user's goal with the UX interface to the cognitive and 

perceptual elements that bring user behaviour to the fore, Jesse James By breaking it down into Strategy, Scope, 

Structure, Skeleton, and Surface, Garrett demonstrated the UX framework. Recently, demands have taken precedence in 

UI/UX design interfaces [11, 12]. It first empathises if you present an action plan. This is done in order to comprehend 

the consumers. The second step is to define the problem in order to define the aim as a project or business. Finding 

concepts and answers is the next stage, Ideate. The following action is to develop a UI/UX that was proposed as a solution 

or proposal in the earlier stage as a prototype [13, 14]. The following stage involves reviewing and making decisions to 

finalise the UI/UX. Figure 1 depicts this execution strategy as UI/UX interface thinking.   

 

3. EMERGING TECHNOLOGIES IN UI/UX DESIGN 
 

The field of UI/UX design is being significantly influenced by emerging technologies that are reshaping the way users 

interact with digital systems. These technologies include artificial intelligence (AI), augmented reality (AR), virtual 

reality (VR), and the Internet of Things (IoT). Their integration into UI/UX design has resulted in more intuitive, 

immersive, and personalized user experiences.  

 

3.1 AI-Driven Personalization  

Artificial intelligence enables systems to learn from user behavior, preferences, and patterns, offering highly personalized 

experiences. AI-driven tools allow designers to create dynamic interfaces that adapt in real time to individual users. For 

example, e-commerce platforms use AI to recommend products based on browsing history and past purchases.  

 

3.2 AR/VR-Based Interfaces  

Augmented reality and virtual reality provide immersive environments that blur the boundaries between the physical and 

digital worlds. AR interfaces, such as those used in apps like IKEA Place, allow users to visualize furniture in their 

homes before purchase. VR, on the other hand, is widely applied in gaming, training simulations, and virtual tours, 

offering an entirely immersive experience  
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3.3IoT-Enhanced User Interfaces  

IoT connects everyday devices to the internet, enabling seamless interaction through smart interfaces. From smart home 

systems like Google Nest to wearable fitness trackers, IoT-based UI/UX designs emphasize simplicity and efficiency, 

making complex technologies accessible to users.  

  

3.4Accessibility in UI/UX Design  

Accessibility is a cornerstone of modern UI/UX design, ensuring that digital products are usable by all individuals, 

including those with disabilities. Inclusive design focuses on removing barriers to interaction and providing equal access 

to information and functionality.  

 

3.5Importance of Accessibility  

Accessibility broadens the user base and improves user satisfaction. It ensures compliance with legal standards like the 

Americans with Disabilities Act (ADA) and guidelines such as the Web Content Accessibility Guidelines (WCAG). 

Businesses benefit from improved brand reputation and user trust.  

 

4. IMPLEMENTING ACCESSIBILITY 

 
Key accessibility practices include:  

• Using high contrast colors for readability.  

• Providing alternative text for photos to enable screen readers. 

• Ensuring keyboard navigability for users unable to use a mouse.  

• Designing scalable fonts and layouts for users with visual impairments.  

•  

4.1Real-World Applications  

Examples of accessible design include:  

• Microsoft’s inclusive toolkit for developers.  

• Apple’s VoiceOver feature for visually impaired users.  

• Accessibility features on websites like adjustable font sizes and color contrast tools. 
  

4.2Sustainability in UI/UX Design  

With increasing awareness of environmental concerns, sustainability has become a critical aspect of UI/UX design. 

Digital sustainability focuses on reducing the environmental impact of digital products through efficient design and 

development.  

 

4.3Reducing Energy Consumption  

Optimized interfaces and code can reduce energy consumption, particularly in mobile and web applications. Features 

like dark mode not only enhance usability but also conserve battery life.  

 

4.4Eco-Friendly Design Practices  

Sustainable UI/UX design includes:  

• Minimizing resource-intensive animations.  

• Reducing bandwidth usage by optimizing image and video sizes.  

• Encouraging digital decluttering by designing systems that require fewer clicks or interactions.  

 

5. FUTURE TRENDS IN UI/UX DESIGN 
 

The future of UI/UX design is shaped by emerging trends and technologies that promise to enhance user experiences 

and redefine interaction paradigms. 

5.1Voice-Activated Interfaces  

Voice assistants like Alexa, Siri, and Google Assistant are transforming UI/UX by enabling hands-free interaction. Voice 

UIs are particularly useful in smart home systems, automobiles, and wearable devices.   
 

5.2Gesture-Based Interactions  

Advancements in motion detection technology are paving the way for gesturebased interactions. These interfaces allow 

users to perform tasks with simple gestures, offering a touchless and intuitive experience.  

 
5.3Neural Interfaces   
Brain-computer interfaces (BCIs) represent the frontier of UI/UX design. These interfaces enable direct communication 

between the brain and digital devices, offering possibilities for hands-free and thought-driven interactions.  
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6.CHALLENGES IN UI/UX DESIGN 

 

Despite advancements, UI/UX design faces several challenges that require innovative solutions and continuous learning.  

6.1Balancing Aesthetics and Functionality  

Designers often struggle to balance visual appeal with usability. Overemphasis on aesthetics can compromise 

functionality, while a utilitarian approach may fail to engage users.  

 

6.2Designing for Multiple Devices  

With a growing variety of devices and screen sizes, creating responsive designs that work seamlessly across platforms 

remains a challenge.  

 

6.3Evolving User Preferences  

User preferences and behaviors change rapidly, influenced by trends and technological advancements. Staying updated 

and adapting to these changes is crucial for effective design.   

 

Case Studies and Real-World Applications • Google Material Design  

 Google’s Material Design framework is a prime example of a successful UI/UX implementation. It emphasizes 

simplicity, consistency, and user-centric principles, making it a popular choice among developers and designers.  

 

CONCLUSION AND RECOMMENDATIONS 

 
The dynamic field of UI/UX design requires a deep understanding of user needs, technological advancements, and design 

principles. While current trends and technologies offer numerous opportunities for innovation, they also pose challenges 

that demand adaptive and forward-thinking approaches. To cultivate UI/UX comprehension and production capacity:  

• Develop structured curricula focusing on hands-on experience.  

• Promote continuous learning to keep up with emerging trends.  

• Encourage interdisciplinary collaboration to integrate diverse perspectives.  

• Invest in tools and resources that enhance the design process.  

• By addressing these aspects, the UI/UX industry can continue to deliver impactful, user-centered designs that 

meet the demands of a rapidly evolving digital world.  
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