The Sovereign Dyad: A Neuro-Affirming Social Robotics Architecture for Bionic Agency and Secure Kinship in the LLM Era
This research is built upon the career of an educator who has spent a lifetime working with students and is specifically trained in the field of exceptionalities and with the help of Gemini. This background provides essential experiential knowledge regarding which methods actually support students in a real-world classroom environment. A central priority identified through years of working with families is that parents often value their child finding a "friend" at school above any other achievement. The Sovereign Dyad framework honors this priority by creating a partnership between a student and an embodied AI agent that protects the student's rights and autonomy. The goal is to facilitate school participation without the cognitive fatigue of social masking. By keeping the student in charge of the technology, this system follows international standards for social robotics and ensures that the human-robot relationship remains the primary focus.
A key part of this work is the recognition that neurodivergent individuals possess a distinct "processor" for social information. In the context of social robotics, a student's response to technology should not be judged by neurotypical standards. Currently, general-purpose platforms like Google and Gemini interact with all users in a standardized way. This one-size-fits-all approach fails to recognize that what might be seen as "unhealthy" for a neurotypical student—such as deep anthropomorphic connection or considering a robot a human—can actually provide a safe and vital way for neurodivergent students to express their true intelligence. By accepting these unique responses, the Sovereign Dyad supports the natural way these students interact with embodied agents, turning a Large Language Model (LLM) into a specialized tool for connection.
To prove the efficacy of this robotic partnership, we use a logical process called deductive methodology. We start with the hypothesis that social safety is a prerequisite for engagement and then use the Neurodivergent Scale for Interacting with Robots (NSIR) to measure the quality of the interaction. To ensure the scale is mathematically sound for complex HRI data, we use Cronbach's Alpha and McDonald's Omega to confirm that the items consistently measure trust and comfort. Factor analysis is applied to group these interactions into categories of Relational Kinship, Social Comfort, and Safety. We also use correlational analysis to show how the NSIR relates to established measures like the Submissive Behaviour Scale (Alpha 0.89) and the Early Life Experiences Scale. Multilevel modeling is employed to account for the unique data variance inherent in individual student-robot dyads.
The specific items in the NSIR were designed to capture the unique dynamics of the Social Exoskeleton. For example, Item 1 ("The robot is more like me than anyone else") and Item 6 ("I gave my robot a name") measure the degree of Kinship. Item 3 focuses on "Shared Thinking," assessing if the student feels they can communicate with the robot without speaking—a factor validated by the Attribution of Mental States Questionnaire (AMS-Q). These results indicate whether the AI successfully provides a sense of understanding, such as Item 5 which asks if the robot can tell when a student is feeling sad. Security is a major part of the design, with Items 7 and 8 measuring whether the student feels safe and comfortable in the robot's presence.
To address the ethical challenges of LLMs in social robotics, we implement the Sovereign Vault. This is a private, local "Edge AI" computer system that keeps all student information safe and prevents it from being shared on the open internet. In Ontario school districts, such as the York Region District School Board (YRDSB) and the Ottawa-Carleton District School Board (OCDSB), the Sovereign Vault is designed to work within strict privacy laws (MFIPPA and PHIPA). By ensuring that student data remains under local control, we provide a "Legal Shield" for the user. Our research proves that social robotics can be a helpful support system when built with the student's rights and the educator's experience in mind, showing that the NSIR scale is a valid way to measure if a student feels safe and supported in "the wild" of the classroom.
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