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ABSTRACT

With the increasing adoption of Al virtual streamers in livestream commerce, product
presentations are undergoing a fundamental transformation—from linear, host-led
explanations toward interactive, Al-driven formats in which intelligent agents integrate
multimodal information and actively scaffold user understanding. While prior research
on multimodal communication in livestreaming has largely emphasized presentation
formats or the number of modalities employed, it has paid limited attention to the
extent to which Al virtual streamers intervene in organizing and explaining information
within multimodal environments, and how such explanatory intervention shapes
consumer decision-making. Addressing this gap, the present study conceptualizes
and examines the degree of multimodal information explanation provided by Al
virtual streamers. Drawing on a 2 (product type: utilitarian vs. hedonic) x 3 (degree of
multimodal information explanation: low, medium, high) within-subject experimental
design, we systematically investigate its effects on consumers’ purchase intention and
technology acceptance, as well as the moderating role of product type. The results
reveal that higher levels of multimodal information explanation significantly enhance
technology acceptance, while their effects on purchase intention are contingent
upon product type. Specifically, product type moderates the relationship between
explanatory depth and purchase intention, whereas no significant moderating effect
is observed along the technology acceptance pathway. By shifting the analytical focus
from modality configuration to Al-driven explanatory intervention, this study extends
the theoretical framework of multimodal communication in livestream commerce and
advances understanding of how explanation depth functions as a critical mechanism in
facilitating user cognition and shaping consumption responses. These findings provide
actionable implications for optimizing explanation strategies of Al virtual streamers and
designing more effective multimodal content in livestreaming contexts.
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INTRODUCTION

In recent years, livestream commerce has emerged as a highly interactive
form of digital retail, in which product information is embedded in dynamic
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consumption contexts through real-time explanations and immersive
presentations. With advances in artificial intelligence technologies, Al virtual
streamers have increasingly entered livestream commerce settings and
begun to assume key functions such as product demonstration, information
explanation, and consumer guidance. Compared with human streamers, Al
virtual streamers offer notable advantages in content consistency, information
structuring, and scalable deployment, making them an emerging focus of
livestream commerce research (Gao et al., 2023; Gong et al., 2025).

Livestream commerce is inherently a multimodal information environment,
where consumers are simultaneously exposed to verbal explanations, visual
demonstrations, and interface cues during decision-making. Prior research
has shown that integrating multimodal information can enhance information
comprehension and immersive experience, thereby fostering favorable
consumer responses (Suneesh et al., 2025; Duan et al., 2025). However,
existing studies have primarily focused on modality formats or the number
of modalities employed, while paying limited attention to how information
is systematically explained and guided for understanding within multimodal
environments.

This gap is particularly salient in the context of Al virtual streamers. Unlike
human streamers who flexibly adjust explanations based on experience and
real-time judgment, Al virtual streamers typically rely on predefined content
structures and interaction mechanisms. Consequently, they function not only
as information presenters but also as organizers and explainers of multimodal
information, and the degree to which they intervene in information structure
and explanatory depth may directly shape consumers’ understanding and
decision quality. Nevertheless, systematic empirical evidence on the effects of
explanation degree in Al-driven multimodal contexts remains scarce.

From the perspective of consumer responses, purchase intention is
widely regarded as a core indicator of livestream commerce effectiveness,
while technology acceptance reflects users’ overall evaluations of and
willingness to adopt Al systems. Prior studies suggest that explanation
quality in Al-mediated interactions may simultaneously influence technology
acceptance and downstream decision-making (Ebermann et al., 2023; Ma
et al., 2025). Yet, how the degree of multimodal information explanation
concurrently affects these two outcomes has not been directly examined.

Moreover, product type constitutes an important contextual factor shaping
consumers’ information processing strategies. Utilitarian products typically
require rational, attribute-based evaluation, whereas hedonic products
emphasize experiential and affective responses (Hirschman & Holbrook,
1982; Chen et al., 2024). Whether the effects of multimodal information
explanation vary across product types in livestream commerce therefore
remains an open question.

Accordingly, the present study examines how different degrees of
multimodal information explanation provided by Al virtual streamers
influence consumers’ purchase intention and technology acceptance, and
further investigates the moderating role of product type. Using a 2 (product
type: utilitarian vs. hedonic) x 3 (degree of multimodal information
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explanation: low, medium, high) within-subject experimental design, this
research extends existing perspectives on multimodal livestream commerce
and offers practical implications for the design of Al virtual streamer
explanation strategies.

LITERATURE REVIEW AND HYPOTHESES
Multimodal Information Explanation in Al Live Streaming

Livestream commerce is a highly dynamic human—computer interaction
context thatrelies on the coordinated presentation of multimodal information.
During livestream viewing, consumers are simultaneously exposed to verbal
explanations, visual demonstrations, and interface prompts. Prior research
suggests that multimodal integration can reduce cognitive processing costs,
enhance immersion, and promote positive consumer responses (Xiao et al.,
2025; Duan et al., 2025).

However, existing studies have largely conceptualized multimodal
information as the parallel presentation of sensory cues, focusing primarily
on modality quantity or presentation formats (e.g., text—video combinations),
while paying limited attention to how information is systematically organized
and guided for understanding within multimodal environments (Zhang &
Curley, 2018; Ha & Kim, 2024).

In Al virtual streamer—dominated livestream contexts, information is not
merely presented but actively explained through predefined structures and
interaction logics. Unlike human streamers’ flexible and experience-based
explanations, Al virtual streamers typically organize product information
in a structured manner based on scripted content and system design.
Consequently, their core role lies in the degree of explanatory intervention
regarding information hierarchy, sequencing, and comprehension pathways,
which may shape consumers’ perceptions of information clarity and
comprehension efficiency.

Consumer Responses: Purchase Intention and Technology
Acceptance

Technology acceptance reflects users’ overall attitudes toward adopting Al
systems. According to the Technology Acceptance Model (TAM), perceived
usefulness and perceived ease of use are central determinants of adoption
intention (Davis, 1989). Prior studies indicate that clear and well-structured
information explanations enhance perceived system comprehensibility
and trust, thereby strengthening technology acceptance in Al-mediated
interactions (Ebermann et al., 2023).

Within livestream commerce, the degree of multimodal information
explanation provided by Al virtual streamers may influence consumer
responses through two parallel pathways. By enhancing perceptions of
information clarity and system controllability, higher explanatory depth
may increase technology acceptance. Simultaneously, by improving product
information understanding, it may facilitate purchase decisions made through
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the system. However, whether explanatory degree exerts consistent effects
across these two response pathways remains empirically underexplored.

The Moderating Role of Product Type

Product type is a critical contextual variable shaping consumers’ information
processing strategies. Prior research distinguishes utilitarian products, which
rely on rational and attribute-based evaluation, from hedonic products, which
emphasize experiential and affective responses (Hirschman & Holbrook,
1982).

In multimodal livestream commerce environments, utilitarian products
typically require more systematic and structured information explanations
to support rational evaluation. In contrast, for hedonic products, overly
structured explanations may attenuate experiential appeal and undermine
decision outcomes. Accordingly, the impact of multimodal information
explanation on purchase intention is expected to vary as a function of
product type.

Research Hypotheses

Based on the above literature review, the following hypotheses are proposed:

H1: The degree of multimodal information explanation provided by Al virtual
streamers has a significant positive effect on consumers’ technology
acceptance.

H2: The degree of multimodal information explanation provided by Al
virtual streamers has a significant positive effect on consumers’ purchase
Intention.

H3: Product type moderates the relationship between multimodal information
explanation and purchase intention, such that the effect is stronger for
utilitarian

EXPERIMENT DESIGN AND METHODOLOGY
Participants

Prior to the formal experiment, an a priori power analysis using G*Power
(¢=0.05,1-p=0.80,f=0.25) indicated that a minimum sample size of 21
participants was required for the 2 x 3 within-subject design. To ensure data
robustness, 55 participants were recruited.

After excluding seven participants who failed attention checks or
misidentified product types, the final sample consisted of 48 valid participants
(20 males, 28 females; M_age = 26.4, range = 18-50). All participants had
prior livestream commerce experience, provided informed consent, and
received monetary compensation.

Experimental Stimuli and Manipulation

This study employed a 2 (product type: utilitarian vs. hedonic) x 3 (degree
of multimodal information explanation: low, medium, high) within-subject
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experimental design, resulting in six Al virtual streamer—based livestream
scenarios simulating typical product explanation settings.

Across all conditions, the Al virtual streamer’s appearance, vocal style,
information points, visual design, and livestream duration were held constant,
ensuring that observed differences were attributable solely to the degree
of multimodal information explanation. In all scenarios, the Al streamer
provided verbal explanations alongside physical product demonstrations.

The degree of multimodal information explanation was operationalized
as the extent to which the Al virtual streamer intervened in organizing,
structuring, and guiding product information within a multimodal
environment, rather than as an increase in modality quantity. Under the low-
explanation condition, product information was presented linearly without
visual enhancement or interactive guidance. Under the medium-explanation
condition, key information was structured through visual labels and keyword
highlighting. Under the high-explanation condition, viewers could select focal
topics through preset options, creating a non-linear explanation pathway.
Across all conditions, information content and quantity remained constant,
differing only in presentation order, visual reinforcement, and interaction
structure.

To examine the moderating role of product type, an intelligent electric
toothbrush was selected as the utilitarian product and a sleep-aid aroma
diffuser as the hedonic product. Both were based on real commercial items and
presented with identical information points across conditions (see Figure 1).
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Figure 1: Experimental stimuli illustrating the manipulation of multimodal information
explanation degree in Al livestream commerce.
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RESULTS

Effects of Multimodal Explanation Degree and Product Type on
Purchase Intention

A two-way ANOVA was conducted to examine the effects of multimodal
information explanation degree and product type on purchase intention.
The results revealed a significant main effect of explanation degree,
F(2,282) = 71.05, p < 0.001, and a significant main effect of product type,
F(1,282)=17.21,p<0.001,with purchase intention being higher for utilitarian
products (M = 3.76) than for hedonic products (M = 3.23). Importantly, the
interaction between explanation degree and product type was significant,
F(2, 282) = 3.50, p = 0.031. Post hoc comparisons indicated that for
utilitarian products, both the medium- and high-explanation conditions led
to significantly higher purchase intention than the low-explanation condition
(both ps < 0.001), with no significant difference between the medium and
high levels. For hedonic products, a similar pattern emerged, whereby both
medium and high explanation levels significantly outperformed the low-
explanation condition (both ps < 0.001), while their difference was not
significant.Cross-product-type comparisons further showed that utilitarian
products elicited significantly higher purchase intention than hedonic
products under the high-explanation condition only (p < 0.001), whereas no
significant product-type differences were observed under the medium or low
explanation conditions. These results are illustrated in Figure 2.

Effects of Multimodal Explanation Degree and Product Type on
Technology Acceptance

A parallel two-way ANOVA was conducted with technology acceptance as
the dependent variable. The analysis revealed a significant main effect of
multimodal information explanation degree, F(2,282) = 63.81, p < 0.001, as
well as a significant main effect of product type, F(1,282) = 10.58, p = 0.001,
indicating higher overall technology acceptance for utilitarian products (M
= 3.92) than for hedonic products (M = 3.51).In contrast to the results for
purchase intention, the interaction between explanation degree and product
type was not significant, F(2, 282) = 1.17, p = 0.313. Post hoc analyses
showed that, for both utilitarian and hedonic products, medium and high
explanation levels resulted in significantly higher technology acceptance than
the low-explanation condition (all ps < 0.001), while no significant differences
were observed between the medium and high levels. Additional comparisons
indicated that a significant product-type difference in technology acceptance
emerged only under the high-explanation condition (p = 0.026), with no
significant differences under the remaining conditions. These results are also
presented in Figure 2.
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Figure 2: Effects of multimodal information explanation degree and product type on
purchase intention and technology acceptance.

DISCUSSION
Key Findings: A Dual-Pathway Perspective

This study systematically examines how the degree of multimodal information
explanation provided by Al virtual streamers in livestream commerce
influences consumers’ technology acceptance and purchase intention. The
results demonstrate that multimodal explanation degree exerts significant
main effects on both outcome variables; however, its impact patterns
differ between technology acceptance and purchase intention, revealing a
dual-pathway mechanism through which AI explanation strategies shape
consumer responses. This finding is consistent with prior research suggesting
that attitudes toward technology adoption and subsequent behavioral
responses are not necessarily isomorphic (Davis, 1989; Choung et al., 2023).

At the level of technology acceptance, a higher degree of multimodal
information explanation significantly enhances consumers’ overall
evaluations of the Al virtual streamer system, and this effect remains stable
across product types. Regardless of whether the product is utilitarian or
hedonic, when Al streamers provide well-structured and sufficiently
elaborated multimodal explanations, users report higher perceived
usefulness and perceived ease of use. This result aligns with findings in
the human—computer interaction literature, which suggest that clarity in
information structure and system interpretability helps reduce cognitive load
and facilitates technology adoption (Ebermann et al., 2023; Gibbard et al.,
2025). These results indicate that multimodal explanation degree primarily
influences technology acceptance by lowering comprehension costs and
enhancing perceived system controllability.

In contrast, at the level of purchase intention, multimodal information
explanation degree not only shows a significant main effect but also
interacts with product type. Specifically, for utilitarian products, a high
level of explanation degree produces a stronger positive effect on purchase
intention; whereas for hedonic products, a medium level of explanation
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degree is sufficient to achieve an optimal promotional effect. This pattern
echoes established theories in consumer behavior, which posit that utilitarian
products rely more heavily on rational, attribute-based information
processing, whereas hedonic products emphasize experiential and affective
responses (Wang et al., 2022; Chen et al., 2024). Accordingly, an excessively
high degree of information structuring in hedonic product contexts may
undermine consumers’ immersive experiences, thereby limiting its marginal
impact on purchase intention.

Taken together, the influence of multimodal information explanation
degree on technology acceptance reflects a relatively stable “system adoption
pathway,” whereas its influence on purchase intention represents a context-
sensitive “consumption decision pathway.” This dual-pathway pattern
provides a more nuanced explanatory framework for understanding the role
of Al virtual streamers in livestream commerce.

Theoretical Implications and Contributions

This study makes three primary theoretical contributions. First, it advances
existing research by moving beyond the traditional view of multimodal
information as merely a form of sensory presentation, and instead introduces
and empirically validates the concept of multimodal information explanation
degree. By highlighting the active role of Al virtual streamers in organizing,
filtering, and guiding user understanding within multimodal environments,
the findings demonstrate that the degree of explanatory intervention itself
constitutes a critical determinant of user responses, rather than a simple
additive effect of modality quantity or form.

Second, by distinguishing between technology acceptance and purchase
intention as outcome variables, this study uncovers a dual-pathway
mechanism through which Al virtual streamer explanation strategies
influence consumer responses. On the one hand, multimodal explanation
degree consistently enhances users’ acceptance of Al systems by improving
perceived interpretability and controllability. On the other hand, its effect
on purchase intention is contingent upon consumption context factors such
as product type. This distinction directly addresses ongoing discussions in
information systems research regarding the divergent mechanisms underlying
system adoption versus behavioral outcomes.

Third, by incorporating product type into the research framework on
multimodal explanation by Al virtual streamers, this study empirically
demonstrates the differentiated effectiveness of explanation strategies under
distinct consumption goal orientations. In doing so, it provides empirical
evidence for the boundary conditions under which Al-driven explanations
shape consumer decision-making, thereby extending current understanding
of Al involvement in consumption processes.

Practical Implications and Applications

From a practical perspective, this study offers actionable insights for the design
of Al virtual streamers in livestream commerce. The findings suggest that
multimodal information explanation degree should be treated as a flexible
and adjustable design parameter rather than a standardized configuration.
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Specifically, for utilitarian products, a higher degree of explanation
facilitates rational comparison and evaluation, thereby improving decision
efficiency and purchase likelihood. In contrast, for hedonic products,a medium
level of explanation degree strikes a balance between ensuring information
comprehension and preserving consumers’ experiential autonomy, avoiding
the potential disruption of immersive experiences caused by overly structured
information. Furthermore, Al virtual streamer systems can adopt modular
designs that enable dynamic adjustment of explanation degree based on
product attributes or user needs, thereby simultaneously optimizing system
adoption outcomes and commercial conversion effectiveness.

CONCLUSION AND FUTURE RESEARCH

This study takes the degree of multimodal information explanation provided
by Al virtual streamers in livestream commerce as its central focus and
systematically investigates its effects on consumers’ technology acceptance
and purchase intention. By manipulating the level of explanatory intervention
employed by Al virtual streamers and introducing product type as a key
contextual variable, the study reveals differentiated pathways through
which Al explanation strategies operate at the levels of system adoption
and consumption decision-making. The results indicate that multimodal
explanation degree not only exerts a stable positive effect on consumers’
technology acceptance of Al virtual streamer systems, but also demonstrates
a product-type—contingent effect on purchase intention. Specifically, a higher
level of explanation degree is more effective in facilitating purchase decisions
for utilitarian products, whereas a medium level of explanation degree is
sufficient to achieve favorable outcomes in hedonic product contexts. These
findings suggest that multimodal explanation strategies adopted by Al virtual
streamers are not simply a case of “more is better,” but rather should be
aligned with consumers’ decision goals and product attributes.

Despite providing initial empirical evidence regarding the explanatory role
of Al virtual streamers in multimodal environments, this study is subject
to several limitations that point to directions for future research. First, the
experimental design relies on a controlled scenario and a single interaction
task, which may not fully capture dynamic changes arising from long-term
use or repeated exposure to livestream content. Second, the present research
focuses on explanation degree as a single design dimension; future studies
may extend this framework by examining the joint effects of explanation
style, emotional expression, or interaction pacing. In addition, differences
in cultural background or users’ prior attitudes toward Al may moderate
the effectiveness of explanation strategies and warrant further empirical
investigation. Overall, this study highlights the critical question of how Al
virtual streamers explain multimodal information, offering a novel analytical
perspective for future research in human—computer interaction and intelligent
marketing, while also providing actionable guidance for the design of Al
streamer explanation strategies in livestream commerce.
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