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Figure 1: Visual representation of the CUI-GUI spectrum, emphasizing that optimal human-LLM interfaces can be situated at
various points along a continuum between conversational and graphical interface paradigms.

Abstract

Interaction with Large Language Models (LLMs) is expanding be-
yond strictly Conversational User Interfaces (CUIs), with systems
starting to incorporate direct-manipulation mechanisms, typical of
Graphical User Interfaces (GUISs), into their designs. We argue that
the current landscape of human-LLM interfaces can be described as
a continuum, ranging from strictly conversational to increasingly
visual and interactive interfaces built on top of a basic CUIL Based
on this assumption, the doctoral research presented in this paper
aims to model and analyze this CUI-GUI spectrum. Grounded in
a Human-Centered Design methodology and a research-through-
design approach, the work investigates factors influencing users’
preferences for different interface configurations along the spec-
trum, through comparative empirical studies, and leveraging repre-
sentative interface prototypes across it. Insights from these studies
will inform the design of adaptive LLM interfaces that dynamically
adjust the balance between conversational and graphical elements
in response to users’ needs and contextual factors. In parallel, the
research will explore both risks and benefits associated with differ-
ent regions of the spectrum, with the ultimate goal of developing
a comprehensive characterization, as well as a set of design prin-
ciples and tools that can effectively guide the design of the next
generation of human-LLM interfaces.
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1 Introduction

Although interaction with Large Language Models (LLMs) was
originally designed around the conversational metaphor, more re-
cently LLM-based systems have started to include direct manipula-
tion mechanisms into their User Interfaces (Uls), moving beyond
the pure chat metaphor [4, 8]. This has contributed to the rise of
a broader spectrum of human-LLM interaction that spans fully
Conversational Uls (CUIs), as well as increasingly interactive and
visually enriched forms of engagement typical of Graphical User
Interfaces (GUIs). This CUI-GUI spectrum can be conceived as
a continuum in which LLM interfaces gradually transition from
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strictly text-based conversational designs, toward layouts that inte-
grate graphical elements and interactive components layered on
top of the basic chat interface [4].

While this shift to more graphical and direct-manipulation LLM
interfaces represented an attempt to facilitate interaction with LLMs
and move beyond a rigid interaction based solely on natural lan-
guage for intent expression [8], it does not necessarily imply that
LLM interfaces, whose position along the spectrum is more skewed
to the right, dominate the others. Depending on various factors,
different points along the spectrum may be considered optimal
(Figure 1). For example, an interface heavily based on direct ma-
nipulation could better support specialized tasks; conversely, a
more standard text-based CUI, having a lower entry barrier, may be
preferable for novice users or for tasks that are more exploratory.

2 Research Objectives

In this context, the aim of this research is to study human-LLM in-
teraction beyond the purely conversational paradigm. This will
involve modeling and analyzing the CUI-GUI spectrum of hu-
man-LLM user interfaces to investigate which factors (e.g., trust
in the system, task characteristics) drive a shift toward one side or
another in search of the optimal combination of conversational and
graphical elements. Findings will inform the design of adaptive LLM
interfaces that dynamically reconfigure themselves based on users’
needs and contextual factors. Having characterized the CUI-GUI
spectrum and identified the factors guiding movement along it,
the research will continue by adopting another complementary
perspective, identifying not only the benefits but also the potential
risks associated with different combinations of conversational and
graphical elements within the UL Specifically, it will explore how
different interface configurations—intended as discrete regions of
the CUI-GUI spectrum, each defined by a distinct combination
of conversational and graphical elements—can negatively impact
the user (e.g., contributing to the decline of skills such as critical
thinking), while also considering the benefits such configurations
can provide (e.g., improved sense of agency). The ultimate goal is
to develop a comprehensive characterization of the CUI-GUI spec-
trum that can guide the design of future human-LLM interfaces.
To achieve this, the research will address the following Research
Questions (RQs).

e RQ1: How can the CUI-GUI spectrum be modeled?

e RQ2: What factors contribute to the identification of the opti-
mal balance between conversational and graphical elements
in the design of human-LLM interfaces?

e RQ3: How can evidence of this influence support the design
of adaptive LLM interfaces?

e RQ4: What are the risks and benefits associated with differ-
ent regions of the CUI-GUI spectrum?

3 Methods and Expected Outcomes

The research is grounded in the Human-Centered Design (HCD)
methodology and adopts a research-through-design approach to
systematically explore, characterize, and operationalize the spec-
trum of human-LLM interaction, ranging from purely conversa-

tional to more graphical and direct-manipulation-oriented paradigms.
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Current work is focusing on building a deep understanding of the
current landscape of human-LLM interaction, to define a concep-
tual model of the envisioned CUI-GUI spectrum. Emerging trends
are being explored, to systematically classify existing LLM inter-
faces, with representative instances selected from both the academic
and commercial worlds. This exploration builds on a previous user
study [1], which focused on voice-based interaction for text com-
position using LLM interfaces, by expanding the range of tasks and
scenarios under consideration beyond content creation. Through
comparative empirical studies, quantitative and qualitative data
will then be collected and analyzed to gain a deeper understanding
of how individual and contextual factors shape users’ preferences
for more conversational or graphical interaction styles. This in-
vestigation will be supported by the development of prototypes
representing different regions of the spectrum, enabling a direct
comparison of interaction modalities under the influence of various
factors. In parallel, the risks and benefits associated with different
human-LLM interaction paradigms will be empirically examined
and systematically mapped across the spectrum. Taken together,
insights from these studies will inform a conceptual model and an
enabling framework that can effectively guide the design and devel-
opment of adaptive human-LLM interfaces. Specifically, the focus
will be on enhancing the interaction paradigm between humans
and LLMs to support more personalized forms of engagement, with
LLM interfaces able to adjust the combination of conversational
and graphical elements based on individual user characteristics and
contextual factors.

The ultimate goal is to produce a comprehensive characterization
of human-LLM interaction, supported by a set of design principles
and tools that can guide the design of the next-generation LLM
interfaces.

4 Related Works
4.1 CUlIs Vs. GUIs

Previous studies revealed that users’ preferences for CUIs or GUIs
are shaped by individual factors. For example, Liu et al. [7] found
that in the decision-making domain those with a more rational deci-
sion style tend to prefer GUIs. However, as the interfaces compared
in this study were not powered by LLMs, results may not extend to
LLM interactions.

Concerning the effect of different interaction paradigms on the
user, a study in the domain of decision support systems examined
how the selection between a CUI or GUI affects the development of
trust in the system [5], revealing CUIs are more effective in building
trust and satisfaction than GUIs. This suggests that perceived trust
in the system could be among the factors shaping users’ preference
for different interaction paradigms. Indeed, if CUIs promote greater
trust in the system’s output, users might be more inclined to favor
those that expose a CUI rather than a GUL

A major limitation of these studies is that they treat CUIs and
GUIs as mutually exclusive, overlooking the possibility of a contin-
uum between the two. Yet tools like DynaVis [11] show that hybrid
solutions exist, suggesting that future research should also consider
intermediate areas along the CUI-GUI spectrum.
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4.2 Effects of Interaction with LLMs on Users

A growing body of research analyzes the effect of human-LLM
interaction on users. In their work, Shi et al. [9] highlight that as
reliance on these models increases, so does the risk for users to
become victims of LLM Dark Patterns. These are defined as decep-
tive behaviors emerging dynamically through conversations “that
steer users toward beliefs, decisions, or behaviors they might not
otherwise adopt” An example is the Simulated Authority pattern,
where the LLM misleadingly presents itself as an authoritative
entity, potentially fostering over-trust in its answers in critical con-
texts. Patterns like this can negatively affect users, posing their
autonomy at risk. This is true especially when anthropomorphic
cues foster user trust, letting manipulation go unnoticed [9]. Over-
trust can lead to over-reliance: a concept that is closely related to
the lack of critical thinking [6]. In knowledge work specifically,
higher self-confidence proved to be correlated with more critical
engagement, while little confidence may induce over-reliance and
reduce critical thinking [6]. Over-reliance can also hinder skill de-
velopment, as users may fail to internalize the competencies needed
for the delegated tasks [2, 6, 10]. Drosos et al. [3] raise concerns
about the potential decline in users’ critical thinking capabilities,
which are essential in knowledge work. However, as Al systems
become increasingly pervasive, the ability to critically engage with
potentially wrong or misleading content is becoming crucial across
all contexts [2].

While these works discuss the impact of human-LLM interaction
in broad terms, introducing a spectrum-based model raises the
question of whether different regions along it affect users differently.
This motivates the need for a finer-grained characterization able
to capture a potentially uneven distribution of risks and benefits
across the spectrum.

5 Conclusion

Grounded in a HCD methodology and a research-through-design
approach, this doctoral research aims to advance the field of Hu-
man-LLM interaction by analyzing the current landscape of LLM in-
terfaces beyond the purely conversational paradigm and by propos-
ing a description based on the CUI-GUI spectrum model. Through
its systematic characterization, which will involve the identification
of key factors that shape users’ preferences and the evaluation of
risks and benefits associated with different interface configurations,
the research seeks to derive a comprehensive model, along with
design principles and tools, that can ultimately inform the design
of the next generation of adaptive human-LLM interfaces.
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