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Abstract. AI programming assistants are rapidly developing, but they do not meet all the 

needs of users, especially those with special needs, such as people with disabilities. This 

study follows the human-computer interaction (HCI) accessibility principle to design an 

AI programming assistant. In this web prototype, users can select a matching user profile 

according to their needs after logging in, and then enter a personalized interface. The user 

profiles are divided into four categories for different needs, and the personalized interfaces 

for these four categories have different focuses. Visual Impairment Mode emphasizes 

voice input and output, Mobility Impairment Mode focuses more on hand operations, 

including keyboard and gesture interactions, Cognitive Support Mode adds detailed 

guidance steps, and Deaf and Hard-of-Hearing Mode is dominated by visual information. 

The prototype balances usability and inclusivity and is valuable for integrating accessible 

design into AI programming aids.  See the specific code in: https://github.com/jyf593/HCI-

accessibl-web.git. 
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1 Introduction 

Artificial intelligence programming assistants, such as ChatGPT [1] and GitHub Copilot [2], are 

quickly evolving. The tools leave the developers with a significantly smaller workload by 

solving programming problems with the help of Large Language Model (LLM) query-based 

interactions. There is no doubt that such tools greatly reduce the learning and practicing 

programmer barriers, allowing developers to be more productive and minimize errors. 

Nonetheless, the current AI-based development tools are not capable of addressing the needs of 

all users, particularly the physically challenged and the novices in programming. One of the 

estimates is that almost 15 percent of the global population is disabled, as well as the fact that 

the number of disabled persons is rising because of the joint impact of population growth 
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worldwide and as a result of the improving life expectancy [3]. These tools are unfriendly 

enough to developers with special needs and cannot fully enjoy AI-assisted programming 

technologies. 

Current studies on Human-Computer Interaction (HCI) and Accessible Computing offer crucial 

information on improving the inclusiveness of digital tools. According to statistics, even today, 

the existing AI programming assistants remain poorly usable by the majority of developers. The 

greatest dilemma is that users find it hard to explain the logic behind the code generated by the 

model, the failures of the models, and the logic of the relationship between prompts and outputs 

[4]. Debevc et al., who emphasized that HCI factors can enhance accessibility of m-Learning 

among persons with special needs [5], summarized several design principles of people with 

special needs, such as visual magnification, high contrast themes, audio navigation, alternative 

text, and simplified content structures. These principles can also be applied in the context of 

programming, which offers systematic design bases of multimodal content presentation, 

simplified navigation structures, customizable fonts and colors, screen readers, and voice 

interaction. The majority of products in the market serve the requirements of users with 

disabilities by enhancing the development environment, e.g., providing customized IDE plugins 

[6]. As the example of GitHub Copilot is concerned, it requires users to undergo frequent and 

sudden context switching when using it. But the blind users need a consistent and stable context 

to work efficiently [7], thus such tools are less popular among them. The existing AI 

programming assistants seldom take these principles of accessibility into account when they are 

designed, which leads to the fact that individuals with special needs can barely use them. 

To address these issues, this paper suggests a remedy for AI programming assistants to suit 

developers with special needs. According to the current provisions of the HCI accessibility, the 

study creates a web prototype with multimodal interaction, customizable visualization, 

simplified instructions, and keyboard-first navigation to meet the unique user norm 

requirements of such developers. It will accomplish this through providing both theoretical and 

practical contributions to the creation of an inclusive AI development environment and equitable 

access to modern technologies to support a programming environment. 

2 System Design and Interface Modules 

2.1 User Authentication and Profile-Based Mode Selection 

In order to design the web prototypes more suitably, this research is informed by the DevGPT 

[8], a base of the database created on the prompt response of ChatGPT, along with the writing 

of code snippets that enable the developers to study how effectively ChatGPT can generate code 

and solve problems. In a bid to elaborate on the needs, this paper lists four groups of fundamental 

problems that influence the access experience of special needs developers as revealed in Table 

1. The results of the analysis indicate that, in spite of the fact that the available tools are 

extremely mature in terms of functionality, they are usually deprived of multimodal feedback 

and accessibility, which gives a clear idea of how the interface should be designed in the future. 

To address the problems mentioned, this study developed a web-based AI programming 

assistant prototype that complies with the accessibility design principles. The core structure of 

the system is a three-step process of “Login, User Profile Selection, Personalized Interface”, 



 

 

 

 

which ensures that the user is automatically matched with the appropriate mode before entering 

the system. In order to increase the interpretability of the prototype page, small icons are widely 

used. 

Table 1. Key Usability Issues in Existing AI Programming Assistants and Implications for Accessible 

Web Interface Design. 

Issue Category Description Design Implications for 

Accessible Web Interfaces 
Ref. 

Transparency Users cannot understand why specific 

code is generated or how prompts 

influence output. 

Provide layered explanations and 

visible context summaries alongside 

AI output. 

[9] 

User Control Fine-grained control requires repeated 

prompt rewriting 

Introduce structured prompt 

templates and adjustable interaction 

controls 

[10] 

Context & Focus Dynamic updates cause unexpected 

focus shifts, especially for screen-

reader users. 

Maintain predictable focus behavior 

and stable semantic structure 

[11] 

Interaction & 

Cognitive Load 
Complex interactions increase 

difficulty for motor and cognitively 

impaired users. 

Simplify workflows through 

keyboard-first design and 

progressive disclosure. 

[12] 

 

First, there is the login page, as shown in Figure 1(a). Users can use their own account or the 

demo account when logging in. In the upper right corner of the page, the user can change the 

theme color, font size, and enable voice announcements through three controls. Meanwhile, in 

the bottom left corner of the page, the user is prompted to use the keyboard, crucial for those 

with motor disabilities who rely on keyboard operation. 

After logging in, the user can choose a profile according to their situation, as shown in Figure 

1(b). The user profile selection interface offers four options: Visual Impairment Mode, Mobility 

Impairment Mode, Cognitive Support Mode, and Deaf/Hard-of-Hearing Mode. After the 

selection is completed, each user profile will automatically jump to a personalized page and 

provide differentiated interaction strategies according to their specific ability needs. Users can 

select profiles using both mouse clicks and keyboard actions. Pressing the initial letter of the 

mode you want to select will automatically redirect you to the corresponding page, e.g., pressing 

'V' will automatically select Visual Impairment Mode. Similarly, in the upper right corner of the 

interface, this paper provides the same control as on the login page, which also supports 

keyboard manipulation by using the tab key to focus on the user's profile. 



 

 

 

 

 

Fig. 1. User login and selection (a) Login Page Details (b) User Profile Selection Interface (Picture 

credit: Original). 

2.2 Visual Impairment Support Mode 

Visual Impairment Mode is designed for visually impaired users. Once entered on the page, it 

will trigger automatic voice announcements, and the header will display the speaker logo, as 

shown in Figure 2(a). In order to better meet the needs of visually impaired users, the page 

occupies a large proportion of the screen, and the theme of the page is black on yellow highlight 

mode. Users can also choose black on white mode and blue on yellow mode, as shown in Figure 

2(c)(d)(e). The sidebar on the left side of the page provides users with personalized settings. 

The Voice Control menu provides users with voice input and output functions, and also adjusts 

the speed of voice broadcasting. When the user clicks on the voice input control, the header 

shows a recording logo, as shown in Figure 2(b), which is also applicable to other pages.  

The main part includes basic input and output boxes, plus standardized prompts and step-by-

step wizards. By clicking on the control in Quick Templates, the system will automatically enter 

the corresponding prompts into the input box. This part of the design takes into account the fact 

that some visually impaired people's comprehension is different from that of able-bodied people 

due to the influence of the environment [13]. The output box is also equipped with a voice 

announcement, and users can save the output files locally. In addition to this, when the user 

focuses on a control, this control is highlighted by a purple rectangle for better usability. 



 

 

 

 

 

Fig. 2. Visual Support Mode: (a) Voice Output. (b) Voice Input. (c) Yellow on Black Mode. (d) White 

on Black Mode. (e) Yellow on Blue Mode. (Picture credit: Original). 

2.3 Mobility Impairment Support Mode 

The Mobility Impairment Mode is proposed to satisfy the interaction requirements of physically 

challenged (motor disability) developers when using assisted programming. Given that the hand 

manipulation and the use of a mouse may prove challenging to users, this mode focuses on the 

use of the keyboard. Simultaneously, the system preserves the voice input and voice output 

functions and improves them. 

In this page, the interactivity of the fundamental multimodal interface brings about the 

alternative ways of interaction through the provision of alternative forms of control rather than 

the use of keyboard and voice. The system incorporates a gesture recognition system designed 

on MediaPipe Hands [14], which detects and analyzes the movements of hands in real-time, as 

in Figure 3. MediaPipe Hands uses one RGB camera to follow hands in video streams and 

estimates key points and skeletal location of the hand in the video stream, hence enabling 

predictive gesture recognition. The Gesture Control control is a control that the user can click 

on the left to enable the camera to operate in gesture control. There is a menu on the lower-left 

which suggests hand movements. The fist clenching will mean the voice input, and opening the 

palm means voice input cessation. In order to avoid false triggering due to unacquired actions 

or interference with the environment, the system proposes a gesture determination system that 

utilizes duration. The system will not consider it a valid command unless the user can hold onto 

the said gesture longer than the preset time. Meanwhile, there is a progress bar at the bottom of 

the interface that gives real-time feedback concerning the recognition of the action given. 



 

 

 

 

 

Fig. 3. Motor Accessibility Mode (Picture credit: Original). 

2.4 Cognitive Support Mode 

Cognitive Support Mode is targeted at beginner developers and at those who may have cognitive 

disability. The rationale behind the inclusion of these two categories of users in the same module 

of this study is that they require clear instructions. The output of the model is usually informative 

in the context of the use of AI programming assistants. This surely makes the cognitive load on 

the users worse to bear, hence the focus on this page is given to the interpretability and usability 

of the system. On the left-hand side of the webpage, users can have a Content Simplification 

menu with various options of simplification to choose, and Figure 4 demonstrates how the page 

would look once the options have been chosen. Beginner Templates include built-in prompts, 

which appear automatically in the input box when the user clicks a button, which boosts AI 

responses. An instructional guide is also used to allow users to navigate the system and AI 

output with ease. 

 

Fig. 4. Cognitive Support Mode (Picture credit: Original). 

2.5 Deaf and Hard-of-Hearing Support Mode 

In the special requirements of hearing-impaired developers in utilizing AI programming 

assistants, the current research embarked on developing Deaf and Hard-of-Hearing Mode, a 



 

 

 

 

collection of interactive interfaces that work on the basis of visual information. Because hearing-

impaired users are not able to use voice feedback, voice input and output are removed, which 

was customary in the past. To enhance the flow of the page information, a Full Transcript place 

is established in the maize interface, as in Figure 5(a). This focus is ever visible without 

thesaurus of context switching. There exists a Sign Language Support menu bar on the left side 

of the page, and when the user clicks the Programming Glossary control, a Programming Terms 

Glossary appears, as seen in Figure 5(b). The glossary puts the commonly used terms in 

programming in a convenient manner, which the user would find within a time span, and in 

addition offers relevant sign language resources to support the user's hurdles of understanding 

the terms. 

 

Fig. 5. Deaf/HoH Mode (Picture credit: Original). 

3 Conclusions 

This paper develops an AI codebase project, which is an assistant web that supports special 

needs programmers according to the principles of accessibility and human-computer interaction. 

Through the systematic breaking down of the lack of accessibility of the current AI 

programming tools, this research turns the abstract principles of accessibility into available 

interface and interaction strategies and helps serve the divergent needs of the visually, auditory, 

motor, and cognitively impaired human developers along the lines of user profiling mechanisms. 

This paper will develop a prototype AI programming assistant for developers who need special 

needs based on the access design principles and human-computer interaction (HCI) theory. 

Through the systematic examination of the gaps of current AI programming tools in accessibility 

terms, the paper will concretize the abstract accessibility principles into the concrete layout 

interface patterns and interaction strategies, and suggest a user portrait-oriented adjustment 

mechanism for the support of the differentiated needs of visually, auditorally, motor, and 

cognitively impaired programmers in the programming process. The paper presents design 

concepts on how HCI can be used in extremely interactive and informationally aggressive 

situations in AI programming. Nevertheless, there are still limitations in this study, and the 

prototype system has not been tested on a large scale in a real-world of large number of special-

needs developers over an extensive time span due to the nature of users. Further studies can 



 

 

 

 

include more users, which will provide additional verification of the design framework within 

other development contexts. 
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