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  Abstract 
This paper aims to construct a theoretical framework that bridges feedback mecha-
nisms in human-machine speech interaction with area studies to address the adap-
tation challenges of existing systems in cross-cultural interactions. By systemati-
cally integrating psycholinguistic research on feedback mechanisms with the cul-
tural dimensions and communication theories from area studies, this study analyzes 
how cultural factors shape micro-level conversational behaviors such as turn-taking 
intervals and backchanneling. The research reveals the cultural biases inherent in 
current systems trained predominantly on Western cultural data and proposes strat-
egies to tailor feedback mechanisms for diverse cultural contexts. Regarding tech-
nical pathways, the paper explores two potential solutions: culture-aware adapters 
and context-based real-time adaptive systems. Finally, it identifies three crucial fu-
ture research directions: developing multilingual speech interaction corpora, creat-
ing cultural identification algorithms, and addressing technical challenges in em-
bedding cultural dimensions and achieving dynamic adaptation, thereby providing 
both a theoretical foundation and practical pathways for developing genuinely cul-
turally adaptive human-machine speech interaction systems. 
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1. Introduction 

Human-machine speech interaction systems represent a critical technology for enabling a two-way information ex-
change between humans and machines (Wang et al., 2023). Current research primarily concentrates on two main 
directions: one stream focuses on enhancing the quality and accuracy of interactive content, while the other aims to 
improve the fluency of interaction timing (Wang et al., 2023). Existing systems are largely constructed on data and 
norms derived from Anglo-Saxon (Western) cultural contexts, which frequently leads to misunderstandings, subop-
timal user experiences, and even cultural offenses when interacting with human users from diverse cultural back-
grounds, due to systematic mismatches in feedback timing and delivery styles. As seen, little research has addressed 
the issue of cross-cultural adaptation of feedback behavior in human-machine speech interaction. 

Given that feedback mechanisms serve both as the “lubricant” of dialogue and as crucial social signals, represent-
ing the most concentrated and microscopic embodiment of cultural norms, it is necessary to conduct interdisciplinary 
research that integrates feedback mechanisms with area studies in the context of human-machine speech interaction. 
While psycholinguistics has revealed the micro-mechanisms of turn-taking in human dialogue (Meyer, 2023; 
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Pickering & Garrod, 2021), it lacks computational models tailored for human-machine interaction. Computer science 
excels in technical implementation but often lacks cultural depth. Area studies provide macro-level cultural perspec-
tives but are short of technical implementation pathways. Consequently, only through integrating the micro-level 
techniques of human-computer interaction with thick descriptions of cultural knowledge from area studies can we 
possibly develop authentically culturally adaptive speech interaction systems. 

This paper then aims to establish a theoretical framework connecting feedback mechanisms in human-machine 
speech interaction. Specifically, it will first analyze how cultural factors shape feedback patterns, indicating key 
dimensions of cultural sensitivity. Subsequently, it will synthesize culturally adaptive feedback mechanisms and 
technical pathways. Finally, it will propose directions for future research. 

2. Theoretical Foundations: Building an Interdisciplinary Bridge 

2.1 Feedback Mechanisms in Speech Interaction: From Human Dialogue to Human-machine Interaction 

Research on feedback mechanisms in human-machine speech interaction is still in its early developmental phase, 
with its definitions and classifications largely drawing upon psycholinguistic findings from human dialogues. Psy-
cholinguistic research shows that, first, turn-taking in natural conversation is characterized by very short intervals 
(Levinson, 2016; Levinson & Torreira, 2015; Sacks et al., 1974). For example, corpus analysis reveals that the most 
common gaps between turns in casual conversation are about 200ms (Heldner & Edlund, 2010; Levinson & Torreira, 
2015; Schegloff, 2000; Stivers et al., 2009). This may be attributed to the fact that interlocutors express an intimate 
social relationship through the use of short-turn intervals (Templeton et al., 2022), or long gaps may evoke negative 
pragmatic meanings, such as reluctant responses (Kendrick & Torreira, 2015). 

However, this finding is substantially inconsistent with research data derived from laboratory studies on mono-
logues. Studies on monologue production have found that the planning process proceeds at a considerably slow rate. 
For instance, it takes 600 ms or more from seeing a picture of an object (conceptualization) to articulate its name 
(Indefrey & Levelt, 2004), and it takes at least 1500 ms to plan simple sentences to describe a picture of an event 
(Konopka et al., 2018). This suggests that listeners are not passive recipients but actively engage themselves in the 
dual-task of planning while listening (Levinson, 2016; Levinson & Torreira, 2015; Meyer, 2023). In other words, 
instead of initiating their own turn planning only upon the completion of the speaker’s turns, listeners begin planning 
during the listening process. 

Furthermore, to achieve this millisecond-level coordination, speakers employ a range of feedback strategies. These 
include verbal backchannels (such as “mm-hmm” or “yes”), high-frequency opening fillers, and non-verbal signals 
(such as nodding or facial expressions) (Meyer, 2023). For instance, Knudsen et al. (2020) investigated a Dutch 
corpus of conversational speech and found that 18% of conversational turns began with fillers (e.g., “hm”) and par-
ticles (e.g., “yes”). They also found that 17.5% of conversational turns began with a closed-class item, such as a 
determiner, pronoun, or conjunction, and another 6% of turns began with a sequence of three closed-class items, such 
as “en ik was” (and I was) or “het was zo” (it was such that). Given these words and phrases enjoy high frequency, 
speakers can plan and articulate them quickly to fill the short gaps between turns. 

Based on the aforementioned research findings regarding feedback mechanisms in human dialogues, we infer that, 
among other things, effective feedback mechanisms for human-machine speech interaction are supposed to comprise 
two core components: turn-taking intervals and backchanneling. Specifically, the system’s turn-taking intervals are 
to be maintained within a minimal range, ideally targeting approximately 200 milliseconds as the primary benchmark 
to emulate the fluid temporal coordination characteristic of human conversation. Simultaneously, the system should 
strategically employ verbal feedback devices, including frequent verbal backchannels (e.g., “hm”, “yes”) and con-
ventionalized high-frequency opening sequences (e.g., “en I was”, “it was so”). These elements, due to their high 
planning and production efficiency, effectively sustain a good dialogue rhythm and convey active listening signals. 
Together, these components form the fundamental feedback foundation for achieving natural and efficient human-
machine speech interaction. 

2.2 Core Cultural Dimensions and Communication Theories from Area Studies 

Hofstede’s Cultural Dimensions theory provides a systematic framework for understanding cultural differences. Its 
six dimensions (power distance, uncertainty avoidance, individualism/collectivism, masculinity/femininity, 
long/short-term orientation, and indulgence/restraint) effectively predict and explain communication styles across 
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different societies (Hofstede et al., 2010). For instance, uncertainty avoidance indicates tolerance for ambiguity. Japan, 
for example, strongly prefers structure and predictability, whereas the U.S. demonstrates greater openness to uncer-
tainty. Another key dimension, individualism/collectivism, distinguishes between cultures that prioritize personal or 
individual achievements, such as the U.S., and those like East Asian societies that emphasize collective loyalty. 

Another significant theory is the High/Low-context Culture Theory proposed by Hall (Hall, 1976). This theory 
posits that different cultures vary in their reliance on context (such as nonverbal cues, social relationships, and cultural 
backgrounds) versus explicit verbal encoding in the process of information transmission. These differences give rise 
to two distinct modes of communication: high-context and low-context. In the high-context mode, communication 
relies primarily on contextual elements, including cultural background, social relationships, and body language, with 
less emphasis falling upon explicit verbal expressions. As a result, the linguistic style is more implicit, emphasizing 
the interpretation of underlying meaning, such as conveying a refusal euphemistically or hinting at a need, which is 
characteristic of East Asian and Arab cultures. In contrast, the low-context mode depends primarily on explicit lin-
guistic encoding, with context playing a minimal role. Communication in this mode is therefore more direct and 
straightforward, as seen in the explicit articulation of needs and refusals. This approach is typical of many Western 
countries, such as the United States, Germany, and Canada. 

2.3 Feedback as a Cultural Mirror: Arguing the Intersection 

While these cultural theories do not directly investigate micro-level linguistic features, their dimensions can effec-
tively explain and predict cultural variations in turn-taking intervals and the use of backchannels. 

Hofstede’s cultural dimensions theory, individualism versus collectivism, stands as the most critical dimension for 
explaining differences in turn-taking intervals and backchanneling. Conversations in individualistic cultures are char-
acterized by an emphasis on personal opinions, self-expression, and clear communication. Dialogue is viewed as an 
exchange of ideas between individuals. With respect to turn-taking intervals, it is predicted that these tend to be 
shorter or involve more overlapping speech. The competition for the floor is more intense, and interrupting the 
speaker is not considered highly offensive; sometimes it is even perceived as a sign of active participation. Conversely, 
silence might be interpreted as awkwardness, disagreement, or a lack of interest. In terms of backchanneling use, it 
is proposed that it is more frequent and direct. Conversational partners employ a large number of minimal responses 
such as “uh-huh,” “yeah,” “right,” and “I see.” The primary function of these responses is to signal “I am listening, 
please continue” to the speaker, rather than indicating strong agreement. This type of feedback is termed supportive 
listening. 

In contrast, speakers in collectivist cultures emphasize group harmony, relationship maintenance, and attentiveness 
to non-verbal cues during a conversation. Dialogue is perceived as an activity for building and reinforcing social 
bonds. Concerning turn-taking intervals, they might tend to be longer. Individuals patiently wait for the speaker to 
finish completely and allow for periods of silence as a sign of respect, indicating they are carefully considering the 
speaker’s words. Hastily taking a turn may be viewed as impatience or disrespect. Regarding the use of backchan-
neling, it is less frequent and more cautious. Frequent interjective feedback might be perceived as interrupting the 
speaker’s train of thought. Silence itself is considered a form of feedback, which can signify thoughtfulness, respect, 
or disagreement. When backchanneling is used, its implied meaning can be more significant; for instance, a single 
“um” might convey profound agreement or understanding, rather than merely a simple “I’m listening.” 

Furthermore, the uncertainty avoidance dimension is found to contribute to explaining the differences in turn-
taking and backchanneling in communication. In strong uncertainty avoidance cultures, there is a preference for clear 
and orderly conversational rules. Ambiguity and silence can cause discomfort; therefore, turn-taking rules are likely 
more explicit, and backchanneling is used for clarification and confirmation to minimize misunderstandings. Con-
versely, in weak uncertainty avoidance cultures, there is a higher tolerance for overlaps, interruptions, and silence 
within conversation, and the pace of dialogue may be more relaxing and informal. 

Similarly, drawing upon High/low-context Cultural Theory, analogous hypotheses can be made regarding turn-
taking and backchanneling across cultures. In low-context cultures (e.g., Western ones), communication is charac-
terized by information conveyed primarily through explicit and direct verbal codes. Turn transitions are typically 
signaled clearly. Overlap and interruption are managed with relative ease because the core message is embedded in 
the speech, unlikely to get lost. Furthermore, backchanneling is often used for confirmation. Since the information is 
largely “on the table,” listeners use verbal feedback (e.g., “Okay,” “So you mean...”) to signal and verify accurate 
reception of the message. In contrast, within high-context cultures, a substantial portion of the message is embedded 
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within the context, non-verbal cues (such as relationships, status, setting, and silence), and shared assumptions be-
tween interlocutors. The verbal code itself carries limited information. Consequently, in terms of turn-taking intervals, 
interlocutors exhibit a high tolerance for silence. Silence itself can convey rich meanings (e.g., agreement, disagree-
ment, embarrassment, contemplation). Hastily taking a turn might disrupt the interpretation of the contextual cues. 
Regarding the use of backchanneling, there is a greater reliance on non-verbal feedback, such as nodding, smiling, 
and eye contact. The use of backchannels is less frequent, as the listener is engaged in interpreting the extensive 
information beyond the spoken words. 

3. Feedback Mechanisms and Technical Pathways for Cultural Adaptation 

3.1 Feedback Mechanisms 

In the design of feedback mechanisms for human-machine speech interaction, both feedback timing and the use of 
backchannels should be adjusted according to the cultural background of the human speaker. Regarding feedback 
timing strategies, when interacting with speakers from countries or regions characterized by individualistic cultures, 
weak uncertainty avoidance, or low-context cultural styles, it is recommended to adopt shorter-turn intervals and, 
where appropriate, employ turn-overlap strategies. This demonstrates the system’s proactive engagement in commu-
nication. Conversely, when engaging with speakers from collectivistic cultures, strong uncertainty avoidance, or 
high-context cultural backgrounds, longer turn intervals are advised, complemented by appropriate use of silence. 
This conveys respect for human speakers and signals that the system is actively listening and processing information. 

Similarly, in the use of backchannels, when the human speaker comes from a cultural background that is individ-
ualistic, weak in uncertainty avoidance, or low-context, the system is encouraged to use a higher frequency of mini-
mal feedback responses (e.g., “mm,” “uh-huh”) to indicate attentive listening. On the other hand, when interacting 
with speakers from collectivistic, strong uncertainty avoidance, or high-context cultures, the system should reduce 
the frequency of backchannels and avoid interrupting the speaker, thereby demonstrating respect and mindful en-
gagement. 

3.2 Technical Pathways 

Currently, the primary obstacle to constructing such systems stems from data. The training data for mainstream large 
language models (LLMs) is heavily skewed towards English-speaking, if not Western, perspectives, resulting in in-
herent cultural biases that make it difficult for the models to accurately process nuanced feedback behaviors in non-
Western cultures, such as indirect refusals and the implication of silence. 

To address this issue, we propose two categories of technical pathways. The first involves culture-aware adapters 
(Ding et al., 2023; Ma et al., 2025). This approach entails training lightweight “adapter” modules for different cultures 
on top of a multicultural knowledge base model, such as a multilingual LLM. During inferencing, the corresponding 
adapter is activated based on the detected cultural background of the user, thereby adjusting the model’s response 
style. This method offers high flexibility and low computational cost. The second solution is a context-based real-
time adaptation system (Janjanam et al., 2024). Instead of predefining fixed cultural categories, the model dynami-
cally infers the user’s cultural preferences by analyzing real-time feedback signals (such as turn-taking gaps and the 
frequency of backchannel cues) during the conversation, and adjusts its response strategies accordingly in real time. 

4. Conclusion and Future Directions 

This paper systematically investigates the theoretical foundations and technical pathways for constructing culturally 
adaptive human-machine speech interaction systems. By integrating psycholinguistics and area studies, it demon-
strates the intrinsic link between feedback behaviors and cultural dimensions, and identifies the cross-cultural limi-
tations of current systems resulting from data biases. Drawing on this analysis, the paper proposes targeted design 
strategies for feedback mechanisms and two actionable technical solutions. Future research directions should involve 
developing a high-quality, multilingual speech interaction corpus encompassing diverse cultural scenarios, creating 
more precise cultural identification algorithms, and addressing technical challenges associated with embedding cul-
tural dimensions and enabling dynamic adaptation.  
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