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Balancing Human and AI Agency in Conversational AR for
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Figure 1: This teaser presents the research vision of my dissertation, which investigates how AI-driven AR systems adaptively
balance user agency by tailoring guidance to individual expertise, enabling collaboration among learners with diverse knowledge
levels.

Abstract
As AI-powered augmented reality (AR) smart glasses become in-

creasingly prevalent, new opportunities emerge for supporting hu-

man collaboration through conversational user interfaces. However,

existing systems are primarily designed for individual use, with a

limited understanding of how AI should participate in multi-user

interactions. My dissertation research investigates how AI agency

can be designed and perceived through the context of collabora-

tive AR learning. Specifically, it examines how different levels of

AI initiative influence human–human collaboration, and how AI

can support interaction without disrupting natural social dynam-

ics. By exploring the balance between human and AI agency, this

work aims to inform the design of conversational AR systems that

enhance collaborative activities in real-world settings.
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1 Research Overview
The rise of wearable computing, especially Augmented Reality

(AR)
1
smart glasses powered by Large Multimodal Models (LMMs),

is transforming conversational AI into a form that can perceive

users’ first person visual perspective, location, and spoken com-

mands. Combined with the ability to generate visually structured

responses, such devices show strong potential to support people’s

everyday activities in a flexible and hands-free way [8]. However,

1
AR refers to the real-time integration of digital information into a user’s environ-

ment [9]
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most existing systems are designed for dyadic human–AI inter-

action, focusing on individual assistance, even though many real-

world activities are inherently collaborative [5, 6, 10].

Drawing on prior CSCW research, conversational AI in AR may

fail when designers overgeneralize from single-user assumptions

and underestimate the complexity that arises when multiple people

coordinate with AI [3]. In other words, Human–AI collaboration

that functions well in isolation can falter when embedded in hu-

man–human collaboration, where agency continually and dynami-

cally shifts and where the foundations of coordination, negotiation,

and sustained cooperative activity become more complex. Thus,

there is a need to build on ongoing AI+AR research on 1) multi-

modal human input interactions (e.g., gaze + pinch) [7]; 2) proactive

and passive AI interaction [4]; and 3) AR interface generation [1, 10],

while extending these directions into collaborative contexts rather

than applying them directly without adaptation.

These challenges point to a fundamental question: how should

AI participate in collaborative interaction, rather than merely assist

individuals? In multi-user settings, conversational AI is no longer

a passive tool, but an active contributor that can initiate actions,

shape interaction flow, and influence group dynamics. This raises

critical design tensions, especially in AR, around when AI should

intervene, how it should take from AR, and how its behavior affects

human–human coordination.

My research adopts the concept of agency as a central lens. Here,

agency refers not to human-like intentionality, but to the system’s

capacity to influence collaborative activity through timing, initia-

tive, and representation. Framing conversational AI in AR through

agency allows HCI research to examine how action and control

are dynamically distributed across humans and AI in collaborative

settings. To ground this investigation, my dissertation focuses on

collaborative STEM learning as a situated case, where coordination,

shared understanding, and joint problem-solving are essential and

common. This setting could examine how different configurations

of AI agency will influence learning out, while generating insights

that may extend to broader multi-user scenarios.

In general, my dissertation aims to answer the following core

research question: How should AI agency be designed to support
collaborative STEM learning in AR environments?

This work is expected to contribute to the CUI and HCI com-

munities in three ways: 1) Conceptual contribution: a framework

for designing conversational AI in AR as part of AI support for

human collaboration rather than dyadic human AI interaction; 2)

Empirical contribution: an understanding of how different levels of

AI agency affect collaborative learning in AR contexts; 3) Design

contribution: the development of a collaborative AR system with

balanced AI agency for learning contexts, along with derived design

implications.

2 Progress to Date
I am currently in the third year of my PhD. I have completed a series

of research projects that establish the foundation formy dissertation.

My prior work, published at venues such as CHI, DIS, and ISMAR,

has explored conversational agents in immersive environments,

smart-glasses, and AI-mediated collaboration [2, 11–13].

These projects have provided both methodological and technical

grounding for my current research. In particular, they have helped

me develop experience in qualitative and quantitative methods, as

well as in building end-to-end AR systems that integrate conversa-

tional AI. More importantly, they have revealed key challenges in

real-world use, such as conversational breakdowns, misaligned AI

intervention timing, and difficulties in maintaining shared under-

standing in collaborative contexts.

Building on this foundation, I am now transitioning into the core

dissertation phase. My dissertation follows a three-phase research

plan, and I am currently in the middle of Study 1, focusing on the

design and early evaluation of an AI-supported collaborative AR

learning system:

• Study 1 (Design & Acceptance): Co-design and iterative

development of an AI-supported collaborative AR learning

system with teachers and students, focusing on usability

and classroom integration

• Study 2 (Interaction): Investigating how different levels

of AI agency (e.g., proactive vs. passive) influence collabo-

rative interaction, participation, and group dynamics

• Study 3 (Outcomes): Evaluating how AI agency impacts

learning outcomes, including conceptual understanding

and engagement

3 Doctoral Consortium Goals
My motivation for attending the Doctoral Consortium is to receive

targeted feedback on my dissertation framing while my research is

still evolving. As I transition into the core dissertation phase, I aim

to refine both the conceptual positioning and methodological ap-

proach of my work within the CUI and HCI communities. Through

this consortium, I hope to strengthen the theoretical grounding,

methodological rigor, and overall research trajectory of my disserta-

tion. I currently have several open questions that I hope to discuss

with mentors and peers:

(1) How should AI support for human collaboration be con-

ceptualized within the CUI community? While my work

frames conversational agents as embedded collaborators in

collaborative AR settings, I seek guidance on how to distin-

guish this framing from existing work on dyadic human AI

interaction and AI assistance.

(2) How can AI agency be evaluated in collaborative contexts?

My research explores different levels of AI agency (e.g.,

proactive vs. passive support), but I am still developing

principled ways to measure their impact on the context.

(3) What are appropriate methodological approaches for study-

ing real world collaborative interactions with conversa-

tional agents? In particular, I am interested in discussing

the challenges of conducting longitudinal and in situ studies

with AR systems in real world educational settings.

(4) How can the contributions of this work be positioned to

resonate across CUI, CSCW and AR research communities?

Given the interdisciplinary nature of my dissertation, I seek

advice on how to communicate its contributions clearly to

different audiences as my future career path.
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