Proposed title
· Empowering Inclusive Learning: Transformative Design Principles for Virtual Learning Environments (VLEs) Catering to Students with Additional Learning Needs –2nd 
· Navigating the Digital Landscape: Strategies for Crafting Accessible and Engaging Virtual Learning Environments (VLEs) for Students with Additional Learning Needs—3rd 
· Optimizing Virtual Learning Environments (VLEs) for Inclusivity: A Human-Computer Interaction Study with a Focus on Students with Additional Learning Needs
· Enhancing Accessibility and User Experience of Virtual Learning Environments (VLEs)  for Students with Additional Learning Needs: A User-Centered Design Approach—1st choice
Background and Context
With the widespread integration of computers and computing devices in a technologically advanced society, "Digital literacy" is regarded as a crucial skill in the educational sector. Digital literacy involves the ability to operate, understand, and manage a computing system, and this skill is necessary for utilizing virtual learning environment (VLE) systems for educational purposes. However, computer literacy does not necessarily lead to the "effective and efficient" use of VLE systems.

Creating an enhanced educational experience today requires diverse tools and technology, balanced with guided and independent learning to accommodate students with varying learning styles. Despite the potential benefits, VLE users often do not fully explore these features. Addressing these challenges and promoting a user-centered approach can help educational institutions maximize the potential of VLEs to enrich teaching and learning experiences.

With independent development of systems, there will be variations in interactive design quality, created by designers of differing skills (Toko, Guy, 2019). An interaction design is considered poor when users struggle to use it and good when users find it easy to interact with (Lazar, Feng, and Hochheiser, 2010). Poor interface design discourages continued usage, frustrates users, limits interactivity, promotes resentment, and reduces system usage.

Usability and user experience are critical factors that can significantly influence learning outcomes, especially for students with diverse learning needs. This is evident in the field of Human-Computer Interaction (HCI). HCI plays a crucial role in guiding both designers and users of computing systems like Moodle by recognizing users’ needs and aspirations. This study aims to better understand the relationship between students with additional learning needs and their Learning Management System. The accompanying figure illustrates the overall role of HCI in interactivity and its impact on the relationship between academia and interface designers of products like Moodle (Ojha, Jovanovic & Giuchiglia, 2015).
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Figure: Human Interaction (adapted from Interaction Design Foundation)
The discipline of Interaction Design in computer science and HCI is pivotal in shaping the interface and functionality of VLEs to align with human-computer interaction needs. Design principles are a collection of heuristics, procedures, human biases, and design patterns compiled by researchers and interaction design experts over many years. These heuristics serve as a starting point for any tool requiring human interface interaction. Design principles typically associate changes across design-related areas like human behavior, culture, and ergonomics. They assist engineers in enhancing usability, inspiring insights, providing appeal, and instructing users (Lidwell, Holden & Butler, 2007), and can improve VLE design.

Interaction designers aim to create products that are utilitarian, user-friendly, technically feasible, and commercially viable. Central to this endeavor is usability, defined by ISO 9241-11 as the extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency, and satisfaction. Additionally, Interaction Design focuses on enhancing User Experience (UX) goals, including satisfaction, enjoyment, and emotional fulfillment alongside efficiency and productivity.

Design principles aid users in error recovery, ensuring consistency, prioritizing recognition over recall, offering flexibility and efficiency, and attending to aesthetics and documentation. These principles can significantly impact usability and user experience goals.

Within this framework, this research proposal aims to explore how design principles can be leveraged to enhance the usability and user experience of VLEs for students with additional learning needs.
Proposed objectives
The primary objectives of this research are as follows:

   a. To assess the existing design principles of LMS used in higher education in Wales and their alignment with the needs of students with additional needs.
   b. To identify the specific challenges faced by students with additional needs when using LMS in higher education settings.
   c. To propose design modifications and enhancements to LMS based on universal design principles tailored to the Welsh higher education context.
   d. To evaluate the effectiveness of the modified LMS in improving access and learning outcomes for students with additional needs in Wales.
   e. To provide guidelines for LMS developers, Welsh universities, and policymakers to create inclusive digital learning environments.
Proposed Methodology
This section addresses Research Design, Methods of Data Collection, Population and Sample Selection, Validation and Reliability of tools, Data Collection Procedures, Ethical Considerations, Data Analysis, and Interpretation of Findings. The methodology aims to clarify the procedures before the study begins and to describe the conditions under which data will be collected and analyzed. It also includes any elements that may affect the authenticity of the research process (Ridley, 2013).
This research is exploratory. Exploratory research addresses problems that have not been clearly defined, establishing priorities, developing operational definitions, and improving the final research design. It helps determine the best research design, data-collection method, and subject selection. Although Moodle is widely used in educational institutions, its full potential is not yet realized, and the root cause is still unknown. Hence, conducting exploratory research on this subject becomes imperative for university leadership to contemplate future investments and developments.
To achieve the research objectives, the following methodology will be employed:
Data Collection: Surveys, interviews, and feedback from students with additional needs, educators, and accessibility experts in Welsh higher education institutions will be gathered to understand their experiences and needs. The study population will include students with additional needs from all disciplines who are actively enrolled, as well as registered VLE users. Technical/Associate Professionals registered as course builders and instructors for their respective modules will also be considered.

LMS Evaluation: An analysis of existing LMS platforms used in Welsh higher education will be conducted to assess their adherence to accessibility standards and inclusive design principles.

Design Modifications: Based on the findings, design modifications will be proposed to enhance the accessibility and inclusivity of LMS in the Welsh higher education context.

User Testing: The modified LMS will be tested by students with additional needs in Welsh universities to evaluate its usability, accessibility, and impact on learning outcomes.

Data Analysis: Qualitative and quantitative data analysis will be performed to derive guidelines and recommendations for LMS design in Welsh higher education.

Validation: The proposed design modifications and guidelines will be validated through expert reviews and feedback from students, educators, and relevant stakeholders in Wales.

Ethical Considerations
In any research project involving human participants, it is crucial to protect those involved and the information they provide (McCartan et al., 2012). Research ethics encompasses general principles and guidelines that guide researchers during the compilation of a research project, ensuring trust between participants and researchers. This trust ensures that data collected remains confidential and that the research results accurately reflect an honest attempt by the scientific community to describe outcomes without bias. Since this research involves participants, workgroups for data gathering, and analysis, it is vital to adhere to these ethical considerations.

Contribution to the field of knowledge
This research is expected to make several contributions:
   a. Inclusive Design Principles: Identification of design principles specific to LMS that promote inclusivity and accessibility for higher education students with additional needs in Wales.
   b. Enhanced Access: Improving access to digital learning resources and experiences for all higher education students in Wales, regardless of their abilities or disabilities.
   c. Practical Implementation: Providing practical guidance for LMS developers, Welsh universities, and policymakers on creating accessible and inclusive digital learning environments tailored to the local context.
   d. Policy and Advocacy: Contributing to policy recommendations and advocacy efforts aimed at promoting inclusive education through technology in Welsh higher education.
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