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Abstract

English as a Second Language (ESL) speak-
ers often struggle to engage in group discus-
sions due to language barriers. While moder-
ators can facilitate participation, few studies
assess conversational engagement and evaluate
moderation effectiveness. To address this gap,
we develop a dataset comprising 17 sessions
from an online ESL conversation club, which
includes both moderated and non-moderated
discussions. We then introduce an approach
that integrates automatic ESL dialogue assess-
ment and a framework that categorizes mod-
eration strategies. Our findings indicate that
moderators help improve the flow of topics
and start/end a conversation. Interestingly, we
find active acknowledgement and encourage-
ment to be the most effective moderation strat-
egy, while excessive information and opinion
sharing by moderators has a negative impact.
Ultimately, our study paves the way for an-
alyzing ESL group discussions and the role
of moderators in non-native conversation set-
tings. Code and data are available at https:
//github.com/RenaGao/L2Moderator.

1 Introduction

Participation in group discussions has been widely
recognized as an effective means for language
acquisition (Crisianita and Mandasari, 2022;
Pica and Doughty, 1985; Hudgins and Edelman,
1986). However, numerous studies across diverse
fields have highlighted the challenges encountered
by English as a Second Language (ESL) learn-
ers—particularly those from Asian linguistic and
cultural backgrounds—when interacting in English
group discussions (King, 2013; Lee, 2009; Li and
Jia, 2006; Yang, 2010). As illustrated in Figure
1, introducing a moderator into the discussion
has been identified as an effective solution to en-
hance ESL speakers’ participation (Hamzah and

“Equal contribution.

John: "One of my cultural shock was when one of my Kiwi friend
greeted me with Hongi. | later realised this is how people show

respect in New Zealand."

Kevin: "Hongi is a traditional Maori greeting, where two people press
their noses together, meaning sharing of breath (Information
Sharing). How about you Amy? Have you encountered any cultural

shock in UK?(Information Probing)"

Amy: "Um...... was not quite used to their food. Too much potatoes
for me. But | learnt some recipe later."

Kevin (moderator)
John Bio: Living in
Bio: Studying in Auckland for 10 Bio: 1 year working
Sydney for 4 years. years. holiday in London.

Figure 1: Example of a moderated conversation involv-
ing ESL Asian speakers. Highlighted dialogue bubbles
represent moderator interventions, while underlined text
indicates the tags of the moderation strategies.

Asokan, 2016). Moderators assist through various
interventions such as providing guidance (Hamzah
and Asokan, 2016), which help to support engage-
ment (Reddington, 2018) and communication (Va-
sodavan et al., 2020). Existing ESL assessment
tools predominantly focus on evaluating writing
skills and lack in support for dynamic spoken inter-
actions, especially in group settings. While recent
studies have begun exploring the measurement of
interaction and engagement in two-party second
language conversations (Gao et al., 2025, 2024), a
notable gap remains: how to assess engagement
and interaction in multi-party ESL discussions. Fur-
thermore, it’s unclear how moderator interventions
influence ESL group dynamics.

In this study, we seek to quantify the impact
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of moderators on participants’ dialogue quality
directly from dialogue transcripts (without rely-
ing on external measures such as questionnaires).
Specifically, we investigate whether moderator
presence influences performance and which mod-
eration strategies are most effective to stimulate
discussion. To this end, we develop a dataset of 17
ESL group discussions, covering both moderated
and non-moderated conditions. Building on recent
advancements in ESL dialogue evaluation (Gao
et al., 2024) and conversational moderation analy-
sis (Chen et al., 2024), we develop an approach that
automates the assessment of ESL group discussions
based on the transcripts and examines moderation
strategies by categorizing them into ten distinct
types tailored for ESL contexts. We find that ac-
tive acknowledgment and encouragement from the
moderator is the most effective strategy to improve
ESL discussions, while excessive information or
opinion sharing has the opposite effect. In sum, our
contributions are:

* We introduce the first moderated multi-party
ESL group discussion conversation dataset,
comprising 17 sessions (total 16.5 hours of
recorded transcripts and 9,843 sentences),
which includes parallel moderated and non-
moderated sessions on the same set of topics.

* By integrating the dialogue quality assess-
ment approach from Gao et al. (2024) with
the WHoW moderation analysis framework
from Chen et al. (2024), we introduce a novel
method that offers an automatic, fine-grained
evaluation of dialogue quality and moderator
intervention in ESL group discussions.

» Comparative analysis reveals that the presence
of moderator significantly improves topic
management and the quality of conversation
openings and closings. The most effective
moderator intervention is active acknowledge-
ment and encouragement; and the least is in-
formation/opinion sharing.

2 Related work

Barriers to participation in group discussions
for ESL speakers ESL speakers often encounter
significant barriers to effective communication and
participation in group discussions, stemming from
cross-language ability challenges (Higuchi et al.,
2023). Unlike native speakers, ESL speakers may

struggle to construct sentences that accurately con-
vey their intended meaning and ideas (Turnbull,
2015; Hessel, 2017). They often require addi-
tional time to formulate responses in spoken in-
teractions (Lam, 2006), which can be particularly
problematic in informal discussions where quick
exchanges are expected. Moreover, ESL speakers
are less likely to initiate conversations (Tan et al.,
2020), further limiting their participation. Above
barriers disrupt the flow of conversations, increase
the risk of misunderstandings, and significantly
reduce ESL speakers’ engagement in group discus-
sions (Sampson, 2024; Gao and Wang, 2024).

Effectively participating in group interactions
is essential for ESL speakers (Rao, 2019). Inter-
active conversations provide ESL speakers with
exposure to the practical use of language, allowing
them to learn how to naturally communicate (Gao
and Wang, 2024; Rao, 2019). This learning can-
not be fully replaced by passive methods such as
reading or listening (Wu and Roever, 2025; Maarof
et al., 2018). Consequently, ESL speakers face a
dilemma: improving their language skills requires
active participation, yet their limited proficiency
and confidence often undermines their ability to
engage effectively. To address this, educational
strategies such as structured group discussions and
explicit guidance are commonly employed to fa-
cilitate meaningful participation (Pino-Silva and
Mayora, 2010; Webster, 2012).

Dialogue quality evaluation Most existing dia-
logue evaluation methods focus on assessing the
quality of machine-generated dialogues, emphasiz-
ing features like fluency (Ou et al., 2024), gram-
mar (Lin and Chen, 2023), and accuracy (Han
et al.,, 2022; Chen et al., 2023), while over-
looking nuanced aspects such as interactions.
These approaches primarily assess machine re-
sponses in isolation and often lack interpretabil-
ity (Smith et al., 2022). In contrast, traditional
evaluations of human-to-human conversations rely
heavily on manual coding and human interpreta-
tion (O. Nyumba et al., 2018; McKenzie and Mur-
phy, 2000), which, although detailed, are limited
in scalability.

Recent studies have begun utilizing large lan-
guage models (LLMs) to evaluate human dialogues,
such as classroom interactions (Long et al., 2024).
In the context of ESL conversation, Gao et al.
(2024) proposed a fine-grained automatic evalu-
ation tool that assesses dialogue quality on both mi-
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cro (e.g., reference word usage) and macro levels
(e.g., tone of utterance) for ESL speakers. Building
on this foundation, our study adapts their frame-
work to evaluate the quality of ESL dialogues.

Moderation in ESL group discussions Previ-
ous studies have documented that moderators em-
ploy strategies such as linguistic scaffolding (Kayi-
Aydar, 2013; Gagné and Parks, 2013), providing
instructions (Hamzah and Asokan, 2016), seeking
clarification, and offering acknowledgments (Bra-
ham and Piela, 2009) to mitigate linguistic dispari-
ties (Jones, 1999), bridge cultural gaps (Osman and
Herring, 2007), and address knowledge deficien-
cies (Asterhan and Schwarz, 2010; Vasodavan et al.,
2020). However, these findings rely on manual
evaluation methods such as interviews, case stud-
ies, and surveys (Osman and Herring, 2007; Hew
and Cheung, 2008; Hamzah and Asokan, 2016;
Kayi-Aydar, 2013), limiting scalability and cross-
context applicability.

Large-scale analyses of dialogue transcripts typ-
ically use dialogue acts to categorize speakers’ in-
tentions (D’ Andrade and Wish, 1985). While exist-
ing moderation dialogue act schema (e.g., Park et al.
(2012)) provide a structured approach, they may
not fully address the specific needs of ESL moder-
ation. At the same time, defining entirely new dia-
logue acts in isolation could hinder cross-domain
comparability. To address this challenge, we de-
velop a tailored set of dialogue acts by adapting
the WHoW moderation analysis framework. This
approach ensures that the dialogue acts capture the
nuances of ESL. moderation while remaining com-
patible for broader cross-domain comparisons of
moderator behavior.

In summary, there exists three major gaps: the
absence of an automated method for measuring
dialogue quality among ESL speakers in group dis-
cussions, the need for dialogue act schema specifi-
cally tailored for ESL group discussions modera-
tion analysis, and the lack of quantification of the
impact of conversation moderation in ESL settings.

3 Dataset Development

Data sets of moderated, multi-party ESL discus-
sions are scarce. To address this gap, we created the
first corpus of ESL group discussions with paired
moderated and non-moderated conditions. The
structure and materials for the discussions come
from an existing online ESL Conversation Club,
designed to foster reflective and thought-provoking

non-mod
student

mod mod

Discussion Topic ESL club | student

Laugh: What makes you
laugh? What does it convey v v
and how is it perceived?
Romance: Romantic
relationships in modern
society.

Stress: How to deal with
stress?

Boss: How to cope with

bosses with different cultural v
backgrounds.

Time: Perspectives on how

we perceive, manage, and v
value time.

AI: How Al impacts our daily
life now and the future?
Ghost: Are you superstitious?
Why do people believe in
‘weird’ things?

Table 1: The seven discussion topics and their inclusion
in different session settings: moderated (mod) online
discussion club sessions, moderated student volunteer
discussion sessions, and non-moderated student volun-
teer discussion sessions.

conversations for Asian ESL speakers that go be-
yond everyday small talk.

3.1 ESL Conversation Session

Each session focuses on a central theme (e.g., “How
Al impacts our daily life now and in the future”,
Table 1), accompanied by a background paragraph
and three to five discussion questions (e.g., “Com-
pared to Al, what are the things humans possess
that are irreplaceable?”’). All discussion materials
are provided in Appendix F. Sessions typically last
45 to 75 minutes and involve four to eight speak-
ers online, and are moderated by experienced ESL
moderators who have lived in English-speaking
countries and have prior teaching experience. The
moderator’s responsibilities include (1) guiding par-
ticipants in addressing the discussion questions, (2)
fostering a friendly and engaging discussion envi-
ronment, and (3) monitoring the discussion flow
and timing.

3.2 Data Collection

The collected data were sourced from two formats:
(1) participants of the online ESL conversation club
and (2) international volunteer students. Data col-
lection began with obtaining transcripts from the
conversation club, hosted and recorded via Zoom,
resulting in four sessions.! This primary dataset

'To preserve the original content and linguistic charac-
teristics of ESL speakers, we do not edit the transcripts for
grammar errors. Although common grammar errors (e.g.,
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Source Online club | Student volunteer | Total
Moderated | (] | —
Sessions 4 | 6 7 | 17
Speakers Avg 6.5 6 5.3 44"
Segments Avg 9.3 9.7 7.9 150
Sentences Avg 836 591 421 9843
Mod Sent Avg 374 298 0 3284
Tokens Avg 9450 7364 4595 114152

Table 2: Descriptive statistics of the collected ESL
group discussion transcripts, including the average num-
ber of speakers, segments, sentences, moderator sen-
tences, and tokens per session type, and grand totals
(right). *The total value for speakers represents the
number of unique individual participants.

served as an initial field study to explore the general
patterns and structure of the discussions.

We collected additional conversational data in
a more controlled setting. In this setting: (a) the
demographics of participants are more consistent;
and (b) for each topic we ran two sessions, one with
moderator and the other without (there’s no over-
lap in terms of participants for the two sessions).”
All participants were native speakers of Chinese,
most were postgraduate students or recent gradu-
ates who had been living in an English-speaking
country for less than three years (IELTS scores of
6.5 to 7.5). Recruitment advertisements were dis-
tributed via social media platforms and the school’s
email channels. Participation was entirely volun-
tary and primarily motivated by participants’ desire
to practice English or engage in topic discussions.
Consent form for data collection is provided in
Appendix G.

Our final data set (Table 1) comprises four club
sessions, and thirteen controlled discussion ses-
sions (six moderated, seven non-moderated ses-
sions).> Seven conversation topics were selected,
all of which had been recently used in the conver-
sation club. Four of these topics overlapped with
the four earlier recorded sessions from the club.

We segmented the transcripts into shorter sec-
tions to facilitate our analysis. The nuanced lin-
“He don’t like it.”) and incomplete sentences were present,
manual review confirmed that the majority of the content was
intelligible.

2Some students attended only a single session, while others
participated in multiple sessions. To ensure balanced exposure,
students who joined multiple sessions were assigned to both
moderated and non-moderated discussions. Note, however,
that for the same topic, a student is only allowed to participate
in either the moderated or non-moderated session.

3We lost one moderated student volunteer session for the
topic “Time” due to technical issue during recording.

guistic structures and contextual dependencies in
second-language conversations necessitated a man-
ual approach to ensure contextually meaningful
segmentation (Gao et al., 2025). Two authors man-
ually segmented each session based on sub-topic
transitions within the main discussion theme, result-
ing in 6-11 segments per session. These segments
served as the basis for dialogue interactivity quality
evaluations and subsequent moderation dialogue
act analyses. In total, we collected 16.5 hours of
transcripts spanning 17 sessions. Descriptive statis-
tics for the dataset are presented in Table 2.

4 Method

To systematically assess the impact of moderation
in ESL discussions, we first adapted the WHoW
moderation framework (Chen et al., 2024) and ap-
plied topic modeling to our conversation transcripts
to identify ten ESL-specific moderation strategies.
Next, we incorporated an automated evaluation
method for ESL group discussion quality based on
Gao et al. (2024). By comparing moderated and
non-moderated sessions and analyzing the relation-
ship between moderation strategies and dialogue
quality, our approach quantifies the moderator’s
impact in ESL discussions, providing a data-driven
method to evaluate moderation effectiveness.

4.1 Discovery of ESL Moderation Strategies

Conversational strategy analysis typically involves
using dialogue acts—Ilabels that represent speak-
ers’ intent—to identify sequential patterns within
dialogue (Chawla et al., 2022). In this study,
rather than relying on existing dialogue acts de-
veloped for other contexts, we derived a set of ten
ESL-specific moderation strategies (ESLMOD) by
adapting the domain-agnostic WHoW moderation
analytic framework (Chen et al., 2024). Defini-
tions for the ESLMOD strategies are in Table 3 and
examples of each strategy in Appendix Table 17.
The WHoW framework proposes a generic set of
moderator-specific facilitation strategies, validated
on moderated debates and panel discussions. It
characterizes a moderator’s role along three dimen-
sions: Motives (“Why”), Dialogue Acts (“How”),
and targeted speakers (“Who”). It defines three
motive categories—informational, social, and co-
ordinative—and six dialogue acts: probing, con-
fronting, instruction, interpretation, supplement,
and utility (see Appendix C for detailed definitions
and examples). Following the WHoW framework,
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Strategy

Source

Definition

Information Probing

I & Probing

Prompting participants to share thoughts, opinions, knowledge or
experiences.

Opinion Sharing

I & Supplement

Express personal views, beliefs, or subjective opinions related to the
topic.

Information Sharing

I & Supplement

Provide factual, contextual content or knowledge to inform or orient
others.

Experience Sharing

S & Supplement

Share a personal experience or anecdote.

Echoing

I/S & supplement

Reinforce or support a prior statement by sharing similar views and
thoughts.

Informational Interpretation

I & Interpretation

Interpret, clarify, reframe, summarize, paraphrase, or make
connections to earlier conversation content.

Recognize, validate, or show appreciation for another participant’s

Acknowledgement S & Supplement contribution, insight, or effort.

Backchanneling S & Utility Brief Verba} or non-verbal responses for indicating active listening,
understanding, or agreement.

Social Utility S & utility Use polite or respectful phrases to show courtesy.

Coordinative Instruction

C & Instruction

Explicitly command, influence, or halt the immediate behavior of the

recipients for coordinating the process of the session.

Table 3: ESLMOD strategies classes, along with their corresponding source WHoW motive labels (I for informa-
tional, S for social, and C for coordinative) and dialogue act labels and definitions.

Motive/Dialogue Act  Probing Confronting  Instruction Interpretation Supplement  Utility Total
Informational 0.26(838) 0.01(17) 0.00(11) 0.09(290) 0.37(1223) 0.01(22) 0.73(2401)
Coordinative 0.01(37) 0.00(2) 0.04(119)  0.00(6) 0.01(35) 0.01(19) 0.07(218)
Social 0.02(68) 0.00(3) 0.00(10)  0.02(80) 0.12(401) 0.10(315) 0.27(877)
Total 0.26(856) 0.01(19) 0.04(124)  0.10(342) 0.46(1527) 0.13(416) 1(3284)

Table 4: Probabilities (frequencies) of motives (rows) and dialogue acts (DA; columns), and conditional probabilities
of DA given motive (cells), as identified using the WHoW framework. Bold values highlight intersected categories
that surpass the threshold (0.1) for further domain adaption.

we used GPT-40 (OpenAl, 2024) to automatically
annotate all moderator sentences in our data for
these dimensions. We also prompted GPT-40 for a
reason/justification of the predicted labels.*

Table 4 presents the distribution of WHoW mo-
tives and dialogue acts, highlighting that the mod-
erator’s primary motivation is informational (73%),
with a secondary focus on fostering a social atmo-
sphere and building relationships (27%), and min-
imal emphasis on coordinating procedural rules
or program-related aspects. In terms of functional
roles (columns), moderators are heavily involved in
supplementing information (46%), driven by both
informational (37%) and social motives (12%). Ad-

acts (13%), such as back-channeling.

While WHoW could capture general modera-
tion characteristics, its dialogue act categories are
too broad to provide practical insights for ESL
discussions. To refine these categories, we used
K-means clustering to identify domain-specific
dialogue acts (Rus et al., 2012). Based on ini-
tial WHoW predictions (Table 4), we applied fre-
quency thresholds to identify the most dominant
categories (12 categories with an intersecting prob-
ability < 2.5% were removed). Of the remaining
categories, four were selected for adaptation, each
accounting for > 10% of instances. Two categories
falling between 2.5% and 10% were included in

ditionally, moderators frequently probe participants
for input (26%), interpret responses (10%), and
demonstrate active listening through various utility

*We manually validated the GPT-40 predictions of dia-
logue acts in 3 out of the 10 moderated sessions, achieving a
macro-accuracy of 0.71 and a macro-F1 score of 0.6, both of
which surpass the performance reported in the original study
for debate and panel scenarios.

the final list without further refinement.

For each selected prominent category, we ex-
tracted all sentences with the corresponding WhoW
label, and the reasoning generated during the
WHoW annotation which reflects the moderator’s
intent. We then applied a separate BERTopic
model (Grootendorst, 2022) with k-means cluster-
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ing to the generated reasonings (separately for each
prominent category). The topic model identified
fine-grained sub-categories for each original cate-
gory. We validated our result using topic coherence,
obtaining a refined set of domain-specific modera-
tion strategies for ESL discussions.’

After this process, we arrive at 10 ESL-specific
moderation strategies (Table 3). Specifically, the
“Informational & Supplement” category was sub-
divided based on the type of information shared
(“Opinion Sharing”, “Information Sharing”, and
“Echoing”). Similarly, the “Social & Supplement”
category was further divided into three subcate-
gories: “Experience Sharing”, “Acknowledgment”,
and “Echoing”. These subcategories are distin-
guished by the presence of agreement and the ex-
tent to which the discussion is expanded.® We
merged instances of “Echoing”—previously iden-
tified separately from the two intersecting cate-
gories—into a single strategy because it encom-
passes both social motives (relating to or agree-
ing with the participant) and informational motives
(expanding the discussion). Additionally, the “So-
cial Utility” category was divided into “Backchan-
neling” (e.g., “Hmm”) and “Social Utility” (e.g.,
“Thank you!”).

With this refined set of strategies, we updated
the WHoW prompt and re-annotated the moderator
sentences (see Appendix Table 18 for the revised
prompt). To validate the new prompt, we randomly
sampled 10 instances per refined category from
the annotations generated by GPT-40. Three PhD
students, who were briefed on the strategy defini-
tions and provided with examples, independently
reviewed the annotations, either confirming the as-
signed label or selecting an alternative. This val-
idation process yielded a macro-accuracy of 0.74
and a Krippendorff’s « of 0.41, slightly exceeding
WHoW?’s annotation performance (macro-accuracy
= 0.71) and demonstrating moderate reliability. To
conclude, our adaptation process has produced 10
conversation moderation strategies tailored to ESL
group discussion moderation analysis.

SFurther details on the domain adaptation process and
validation criteria are provided in Appendix E.

SWhile “Acknowledgment” shows agreement or apprecia-
tion without expanding the discussion, “Experience Sharing”
does not necessarily include explicit agreement, and “Echo-
ing” both affirms the participant’s contribution and elaborates
on it.

4.2 ESL Multi-party Dialogue Evaluation

We use the dialogue evaluation framework of Gao
et al. (2025), which provides: (1) micro-level; (2)
macro-level; and (3) overall dialogue quality as-
sessment. At the micro-level, the framework evalu-
ates 17 fundamental linguistic properties, such as
“Code Switching”, “Feedback in Next Turn”, and
“Negotiation of Meaning”. At the macro-level, it
assesses discourse quality through 4 dimensions:
Topic Management, Tone Appropriateness, Conver-
sation Openings, and Conversation Closings. They
are rated on a standardized scale from 1 to 5, where
1 represents poor and and 5 high quality (details
in Appendix B). The overall dialogue quality in
terms of conversation naturalness, the achievement
of communication purposes and interactive partici-
pation engagements, was defined and evaluated by
Gao et al. (2024) who automated and extended this
framework using large language models (LLMs),
showing that LLMs like GPT-40 can accurately pre-
dict overall dialogue quality, based on four macro-
level quality scores (topic management, tone ap-
propriateness, conversation opening/closing) and
17 micro-level features.

As the dialogues in Gao et al. (2024) only have
two speakers with similar proficiency, they com-
puted one overall dialogue and 4 macro-level qual-
ity scores for each conversation. Given that our
ESL conversations have multiple speakers, we
adapted their framework to compute an overall dia-
logue score and the macro-level quality scores for
each speaker in a conversation. The full prompt is
given in Appendix B.

5 Analysis and Results

In Section 5.1, we characterize the ESL moderator
behavior and role by examining the frequency dis-
tribution of the ESLMOD strategies. In Section 5.2,
we assess the dialogue quality of group discussions
and compare the outcomes of moderated versus
non-moderated sessions. Finally in Section 5.3, we
identify most effective strategies for enhancing dia-
logue quality by analyzing the correlation between
moderation strategies and dialogue quality.

5.1 Characterizing Conversational
Moderation in ESL Group Discussion

Table 5 presents the frequency distribution of ES-
LMOD strategies across all moderator sentences
from the moderated sessions, including both on-
line club and student discussion sessions. The data
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Moderation Strategy Frequency %

Information Probing 849 25.8%
Information Interpretation 548 16.7%
Information Sharing 430 13.1%
Backchanneling 318 9.7%
Opinion Sharing 316 9.6%
Experience Sharing 247 7.5%
Acknowledgment 193 5.9%
Echoing 179 5.5%
Coordination Instruction 146 4.4%
Social Utility 58 1.8%

Table 5: Frequency distribution of ESLMOD strategies
in moderator sentences across online club and student
discussion sessions.

Dialogue  Topic Tone Conv Conv
Moderated Quality Managmt Choice Open Close
4.14 4.03 3.48 4.25 4.62
(] 3.41 2.42 2.68 219 2.07

Table 6: Dialogue quality scores for moderated (&) and
non-moderated sessions (€). Significant differences
under one-tailed t-test (p<<0.05) are bolded.

reveals that the moderator primarily employs strate-
gies that encourage in-depth exploration and clarifi-
cation of information, with the highest frequencies
observed in “Information Probing” (25.8%) and
“Information Interpretation” (16.7%). This pattern
suggests a strong focus on eliciting detailed re-
sponses and ensuring that participants articulate
their thoughts clearly. This is particularly ben-
eficial in language learning contexts, as it helps
reinforce comprehension, critical thinking, and lan-
guage practice. Regarding the type of content
shared by the moderator, “Information” (13.1%)
and “Opinion” (9.6%) prevail over their own “Ex-
perience” (7.5%), indicating a greater emphasis
on intellectual exchange rather than personal inter-
action in discussions. Strategies involving social
support, such as “Acknowledgment” (5.9%) and
“Echoing” (5.5%), are comparatively rare.

5.2 Comparative Dialogue Quality Evaluation

To evaluate moderation’s impact on dialogue qual-
ity and interactivity, we analyze only the controlled
and paired student volunteering sessions (N=6). As
shown in Table 6, the moderated sessions achieve a
significantly higher overall dialogue quality score
(4.14) than non-moderated ones (3.41). Conver-
sation Opening and Closing significantly improve

Topic Over?lll Topic Ton'e Conv Conv

Quality Managmt choice Open Close
Al 1.09"7  0.72" 0.28" 2.07" 1.74"
Boss 2.01"  1.88" 0.90" 2.01" 1.72"
Ghost 1.927  1.72" 0.83" 2717 2.197
Laugh  1.217  2.017 0.07" 219" 2.01"
Stress 1.09"  1.02" 0.287 1.08" 0.87"
Romance 0.877  0.93" 0.48" 1.29T 1.28"

Table 7: The difference in dialogue quality scores com-
paring moderated and non-moderated sessions within
the same topic. T denote improvement.

Dialogue  Topic Tone Conv Conv
Moderated Quality Managmt Choice Open Close
3.60 4.30 3.19 4.02 431
() 2.73 2.86 3.17 280 291

Table 8: Dialogue quality scores for moderated (&)
and non-moderated (€) sessions, when controlling for
speakers. Significant differences under one-tailed t-test
(p<0.05) are bolded.

from 2.19 and 2.07 to 4.25 and 4.62, while Tone
Choice shows only slight improvement. These re-
sults indicate that moderation enhances overall dia-
logue quality, particularly in structuring ESL multi-
party discussions across all sessions with modera-
tor interventions. To ensure the results in Table 6
are not affected by topic or speaker differences, we
conducted two additional analyses: (1) controlling
for session topics and (2) controlling for speakers.
When we controlled for topic (Table 7), we saw
consistent improvements for all scores across top-
ics, even though the magnitude of the gain changes
depending on the topic (“Romance” e.g., seem to
benefit least from the moderator’s presence). In
line with Table 6, tone choice had the smallest im-
provement.

Table 8 compares speakers who participated in
both moderated and non-moderated sessions to
ensure the variance of +moderator sessions and
-moderator sessions are not due to participants in-
dividual differences, highlighting differences in
dialogue quality across four interactivity aspects.
Moderated sessions yield higher and more consis-
tent scores, demonstrating the moderator’s role in
enhancing dialogue quality and reducing variability.
In contrast, non-moderated sessions show greater
score variability and lower averages, indicating that
ESL speakers face significant challenges in manag-
ing discussions without external support.
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Moderation Strategy Mean Difference  p-value
Echoing 3.26  0.517 0.04
Backchanneling 3.17 0.77" 0.09
Experience Sharing 3.11 0.12" 0.61
Coordination Instruction 3.09 0.17" 0.46
Social Utility 3.09 0.07" 0.79
Acknowledgement 3.06  0.09" 0.77
Information Probing 3.02 —1.23% 0.16
Information Interpretation  3.01 —0.33¢ 0.54
Information Sharing 2.95 —0.54*% 0.06
Opinion Sharing 2.89  —0.68"*  0.03

Table 9: Mean dialogue quality scores for segments
involving the specified ESLMOD strategy, alongside
the score differences compared to segments without the
strategy. Statistically significant differences (determined
by a two-sample t-test, p < 0.05) are marked with an
asterisk (*).

5.3 ESLMOD Strategies Comparison

To evaluate the effectiveness of ESLMOD strate-
gies, we first computed an overall dialogue quality
score () for each dialogue segment D. For each
D, each non-moderator speaker s; is assigned a
dialogue quality score ¢; (ranging from 1 to 5),
computed from Subsection 5.2. Let S denote the
set of non-moderator speakers in D and let ¢; de-
note the number of tokens contributed by s;; we
compute () by weighting the speaker scores ¢;:

Q= Z z:tlt “4i
s;€8 £8;€8 I

This approach ensures that speakers with greater
contributions have a proportionally larger influence
on the segment’s quality score. Next, to assess
the impact of a specific moderation strategy m, we
computed the difference of () between segments
with the strategy (D™) and those without (D™):

. ZDkeD"‘ o _ EDkEDf“ Qr
D D

We evaluate the statistical significance of using
a two-sample t-test. Table 9 presents the mean
overall score (()) for segments incorporating spe-
cific moderation strategies, along with difference
(A,,) and p-value. Generally speaking, strategies
involving the moderator’s sharing of content—such
as information sharing, opinion sharing, and per-
sonal interpretations—tend to result in lower dia-
logue quality scores compared to segments where
these strategies are absent. In contrast, strategies
rooted in social motivation, including acknowledg-
ment, social utility, experience sharing, echoing,
and backchanneling, are with higher scores.

Ap,

When we focus on the most significant strategies
(low p-value), the most effective moderator inter-
ventions are “Echoing” (e.g. “Yeah, absolutely,
I feel like even just showing the willingness to
to do or share housework can be applause.”) and
“Backchanneling” (e.g. “Okay’). On the other
hand, the least effective ones are “Opinion Sharing”
and “Information Sharing”. This suggests that pos-
itive feedback is most helpful for ESL speakers as
it helps build their confidence (and excessive infor-
mation or opinion sharing might have the opposite
effect). Moreover, comparing “Echoing” with sim-
ple “Acknowledgment” reveals that superficial pos-
itive feedback (e.g., “That is interesting.”) yields
only minimal improvement, underscoring the need
for engaging responses that extend the discussion.
These findings align with prior educational stud-
ies (Neusiedler, 2024; McClure and Vasconcelos,
2011; Gao and Wang, 2024), which emphasize the
importance of recognition and positive engagement
in enhancing ESL learners’ participation.

6 Conclusions

In this study, We present the first ESL group dis-
cussion corpus, comprising 17 sessions (both mod-
erated and non-moderated). Building on previous
research in ESL dialogue evaluation (Gao et al.,
2025) and moderation analysis (Chen et al., 2024),
we identify and integrate ten strategy classes with
automated dialogue quality evaluation, allowing for
the analysis of moderator influence without relying
on external measures such as questionnaires. Our
analysis shows that moderated sessions consistently
exhibit a higher dialogue quality with less variabil-
ity. Analysis of moderator behavior reveals a focus
on informational exchange, but our comparative
analysis suggests that socially motivated strategies
improve dialogue quality. Notably, “Echoing” and
“Backchanneling” are the most effective strategies,
while “Opinion Sharing” and “Information Shar-
ing” the least. These results show the value of
social engagement and active listenership in ESL
discussion moderation.

All participants in this study were ESL speak-
ers from similar cultural backgrounds. Previ-
ous research suggests that discussions involving
a mix of ESL and native speakers, or those led
by native-speaking moderators (Zhu, 2001; Freier-
muth, 2001), may produce significantly different
dynamics. Future research could extend our ap-
proach to more diverse ESL dialogue settings, in-
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cluding interactions with native English speakers,
to explore how cultural and linguistic diversity in-
fluences moderation effectiveness.

Limitations

This study has several limitations. First, the dataset
is relatively small, which may limit the generaliz-
ability of the findings to broader contexts or diverse
dialogue scenarios. Second, the analysis is based
on sessions moderated by only two individuals,
potentially introducing bias due to their specific
moderation styles. And, it includes only language
learners with an Asian background, and Chinese as
native language. As a result, the findings may not
fully capture the variability in moderation practices,
nor their effects on dialogues involving participants
from diverse or multiple cultures.
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A Score definition of dialogue interactivity quality evaluation

Interactivity
Macro-level Features

Definition

Topic Management

the strategies and techniques used
to control and navigate the flow of topics
the suitability of the tone used in communication,

Tone Choice Appropriateness ensuring it aligns with the context, audience,

Conversation Opening

and purpose to convey the intended message

the initial interaction or exchange that begins a dialogue,
often setting the tone and context for the dialogue

the process of ending a dialogue or interaction,

Conversation Closing which involves signaling the conclusion of the discussion,

summarizing key points, and often expressing a farewell

Table 10: Definitions of macro-level interactivity features, with higher score emphasising on natural, authentic
interaction and active engagement in the dialogue

Interactivity Labels

Scores

Description of Scores

Topic Management

(3]
(4]
(3]
(2]
(1]

topic extension with clear new context

topic extension under the previous direction
topic extension with the same content

repeat and no topic extension

no topic extension and stop the topic at this point

Tone Appropriateness

(3]
(4]
(3]
(2]
(1]

very informal

quite informal, but some expressions are still formal
relatively not formal, and most expressions are quite informal
quite formal, and some expressions are not that formal

very formal

Conversation Opening

(5]
[4]
(3]
(2]
(1]

nice greeting and showing a good understanding of the opening of conversation in social interactions.
sounded greeting and showed a basic understanding of the social role.

general greeting but not understanding the social role well.

basic greeting.

no opening, start the discussion immediately.

Conversation Closing

[5]
[4]
(3]
(2]
(1]

detailed summarization and smooth transition to the closing of the conversation.
transit to the closing naturally, but without summarising the discussion.

transit to the discussion.

demonstrate a translation to the end of the conversation.

no closing, directly stop the conversation.

Table 11: Description of scores for dialogue-level interactivity labels. Higher score indicates better interactivity
ability, for example, Tone Appropriateness scores higher with more informality shows that the speakers are able to
employ more active linguistics resources in dialogue communication to perform more causal and natural interactions
compared with the formal tone, which has limited linguistics resources and not naturally occurred in real-life

conversations.
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B Overall Dialogue Quality Score Description and Definitions

The following Table 12 shows the descriptions and definitions for dialogue’s overall quality score.

Scores Descriptions

5

Smooth and fluent daily communication,

easy and pleasant through the whole chat

4

Somewhat less fluent communication,

but the communication purpose is achieved

Slightly awkward communication in some places,

such as not being able to understand the other person’s question

Overall communication is not fluent and mostly awkward,

but some parts can be mutually understood

Unable to accurately achieve the communication purpose,

awkward conversation, and failed to talk throughout the conversation.

Prompts for GPT-40 Dialogue Overall Evaluation The following Table 11 shows the prompts for

Table 12: Score description for overall dialogue quality

dialogue overall quality score with GPT-4o.

Field Description
Conversation A dialogue of second language Chinese conversation.
Output Fields score: The score of the interactivity of the English second lan-

guage dialogue (1 to 5).
rationale: The reason why and how the score is made based on
each participant’s utterance.

Evaluation Criteria

5: Smooth and fluent daily communication, easy and pleasant.

4: Somewhat less fluent communication, but the communication
purpose is achieved.

3: Slightly awkward communication, such as not being able to im-
mediately understand the other person’s question with hesitation.
2: Overall communication is not fluent and awkward, but some
parts can be mutually understood.

1: Unable to accurately achieve the communication purpose, awk-
ward conversation, failed to talk throughout the conversation.

Human Validation

Authors from this study verified the LLM results manually and
pass the 75% judgement compared with human evaluation.

Table 13: LLM Dialogue Overall Dialogue Quality Evaluation Prompts and Human Validation Process
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C WHoW Analytic Framework

Dimension Label Definition

Informational (IM) Provide or acquire relevant information to constructively advance the topic or goal
of the conversation.
Coordinative (CM) Ensure adherence to rules, plans, and broader contextual constraints, such as time

Motives .
and environment.
Social (SM) Enhance the social atmosphere and connections among participants by addressing
feelings, emotions, and interpersonal dynamics within the group.
Probing (prob) Prompt speaker for responses.
Confronting (conf) Prompt one speaker to response or engage with another speaker’s statement, ques-
tion or opinion.
Dialogue Instruction (inst) Explicitly command, influence, halt, or shape the immediate behavior of the recipi-
ents.
acts Interpretation (inte) ~ Clarify, reframe, summarize, paraphrase, or make connection to earlier conversation
content.
Supplement (supp) Enrich the conversation by supplementing details or information without immedi-
ately changing the target speaker’s behavior.
Utility (util) All other unspecified acts.
Target Target speaker (TS) The group or person addressed by the moderator.
speaker

Table 14: Definitions and acronyms for the labels across the three dimensions: motives (Why), dialogue acts (How),
and target speakers (Who). Target Speaker is a categorical variable with values corresponding to each participant in

LEINT3 LEINT3 LEINT3

the dialogue, plus “audience”, “self”, “everyone”, “support side”, “against side”, “all speakers”, and “unknkown”.
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| DAs |

M

CM

SM

Prob

Can you take that on? (prompting)
As long as the political spectrum is
covered overall, what’s wrong with
that? (follow up question)

Siva? (name calling prompt)

Which of you would like to go first?
(preference inquiry)

Did this gentleman come down yet?
(coordinative question)

It’s working, right? (question manag-
ing environment)

Is that a relief to you or— (asking feel-
ing)

Could you tell us your name, please?
(social question)

Do you have eyeglasses? (humour
question)

Conf

That landed pretty well I think, so
can you respond to that? (counter
confronting)

On this side, do you want to respond,
or do you agree? (consensus con-
fronting)

You actually asked a perfect question,
and so Mark Zandi, do you want to
take that on? (confronting question)

The other side care to respond, if
not I’ll move on.(coordinative con-
sensus)

Response from the other side, or do
you want to pass? (coordinative con-
fronting)

Marc Thiessen, do you want to join
your partner on this one, because I
think— (coordinative consensus)

Bryan Caplan, I think he just
described your fantasy, come
true.(social confronting)

I’d love to hear your answer to that
question, so go for it. (confronting
with affective appeal)

Jared Bernstein, the guy you called
“nuts” just said you’re unfair. (hu-
mour confronting)

Inst

Can you frame your question as a
question? (articulate instruction)
Relate that point to this motion.
(back to topic)

I want to stay on the merits of the
Obama plan. (manage topic)

Remember, about 30 seconds is what
you’ll get. (time control)

Can you go up three steps, please,
and turn right? (coordinating instruc-
tion)

I’ll be right back after this message.
(program management)

Do not be afraid. (emotion instruc-
tion)

Those who agree, just a round of ap-
plause to that. (pro-social instruc-
tion)

—because it’s turning into a personal
attack. (stop anti-social)

Inte

So, Matt, you’re saying that it’s not
true that it’s inevitable that Amazon
will control everything. (summariza-
tion)

Their point is that it would be a bad
thing. (simplification)

But that would be the question of mo-
bility. (reframe)

That was an ambiguous signal.
(situation interpretation)

You're pointing to Lawrence
Korb.(preference interpretation)
And you want the side arguing for the
motion to address that (preference
interpretation)

I think it was a rhetorical question,
and it got a good laugh. (humour in-
terpretation)

And it’s a little bit insulting almost to
say (toxicity interpretation)
—honestly, I don’t think that was
an—a personal attack— (toxicity in-
terpretation)

Supp

I agree that it is.(agreement)

The fact is that one of the US manu-
facturers, with 1 percent of its yearly
production, would run us out of the
whole market.(add information)
They had never paid any attention
whatsoever to Africa. (share opin-
ion)

Fifty-one of you voted against the
motion. (vote reporting)

And the mic’s coming down to you.
(describe situation)

Round two is where the debaters ad-
dress each other directly (rule expla-
nation)

You have a colorful sleeve. (social
chit-chat)

I hate to reward it but I’'m going to.
(encouragement)

And I think all of us probably share a
sense that we want things to improve.
(state common feeling)

Util

Fair question. (acknowledgement)
Right (acknowledgement)
So the- (floor grabbing)

All right. (backchanneling)
Actually, I- (floor grabbing)
Well—(floor grabbing)

Thank you
(thanks)

I’'m sorry. (apology)
Hi. (greeting)

Evgeny Morozov.

Table 15: This table presents a collection of exemplar sentences from the original paper at the intersection of the
motives and dialogue acts dimensions.
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section

prompt part

Role & topic

Task instruction

Dimension

instruction

Label definition

Label examples

Dialogue
context

prior

Target sentence

Dialogue
context

post

Formatting
instruction

Your role is an annotator, annotating the moderation behavior and speech of a debate TV show. The debate
topic is “When It Comes To Politics, The Internet Is Closing Our Minds"

given the definition and the examples, the context of prior and posterior dialogue, please label if the target
utterance carries informational motive?

Motives: Motives are the high level motivation that the moderator aim to achieve. The definitions and
examples of the informational motive are below:

informational motive: Provide or acquire relevant information to constructively advance the topic or goal
of the conversation.

examples: “Why do you think minimum wage is unfair?”” (Relevant information seeking.) “The legal
system has many loopholes.” (Expressing opinion.) “Yea! I agree with your point!” (Agreement relevant
to the topic.) “The law was established in 1998.” (Providing topic relevant information.)

Dialogue context before the target sentence:

(including dialogue up to 5 utterance prior)

Eli Pariser (for): Right, and the question is, can you trust them?

John Donvan (mod): Let me— Jacob, I think Eli left a pretty good image hanging out there, of
these folks truly not knowing how much they don’t know and believing what they’re getting and not
understanding how slanted it is.

Target sentence:

John Donvan (mod): That landed pretty well I think, so can you respond to that?

Dialogue context after the target sentence:

Jacob Weisberg (against): But a guy who called into a radio show? 1 know the plural of anec-
dote is data......(more)

John Donvan (mod): Siva.
(including dialogue up to 2 utterance after the target.)

Please answer only for the target sentence with the JSON format: {"motives": List(None or more from
"informational motive", "social motive", "coordinative motive"),"dialogue act": String(one option from
"Probing", "Confronting", "Supplement", "Interpretation", "Instruction", "All Utility"), "target speaker(s)":
String(one option from "0 (Unknown)", "1 (Self)", "2 (Everyone)", "3 (Audience)", "4 (Eli Pariser- for)",
"5 (Siva Vaidhyanathan- for)", "6 (Evgeny Morozov- against)", "7 (Jacob Weisberg- against)", "8 (Support
team)", "9 (Against team)", "10 (All speakers)"),"reason": String}

For example: {"motive": ["informational motive"], "dialogue act": "Probing", "target
speaker(s)": "7 (Joe Smith- for)", "reason": "The moderator asks a question to Joe Smith aimed at
eliciting his viewpoint or reaction to a statement from the recent policy change for combatting climate

answer:

Table 16: A simplified WHoW framework prompt for annotating a target sentence regarding the motives, dialogue
acts, and the target speaker. The *Dimension Instruction’ section is repeated for the ’Dialogue Act’ dimension, while
’Label Definition’ and ’Label Examples’ are repeated for each label under the motives and dialogue acts dimensions.
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D ESLMOD moderation strategies

Category

Examples

Information Probing

“Anyone else who wants to share their thoughts or opinions about what the
purpose of a relationship is for them?” “Related to stress. And how do you
manage in such situations?” “Yeah. How about you, Chantelle?” “Do you agree
with this statement?”

Opinion Sharing

“For me, managing stress is all about maintaining a good work-life balance.”
“To me, sharing housework equally is a sign of respect and partnership in a
relationship.” “I believe that having diverse perspectives in a team leads to more
creative solutions.”

Information Sharing

“Today’s topic is related to the recent trends in the job market.” “Research shows
that group discussions can improve second language acquisition by increasing
practice opportunities.” “You can find free online courses on platforms like
Coursera or edX to learn new skills.”

Echoing

“Yeah, my friend had a similar experience when he was in the US, as he
struggled to find a job.” “I can relate to that feeling of being overwhelmed
when learning a new language. I have been through it too.” “I completely
agree—my friend also struggled with finding a balance between work and
family responsibilities.”

Experience Sharing

“There was a time when I had to make a tough decision about changing my
career path—it was such a challenging moment for me.” “Once, during my
university days, I stayed up all night preparing for a group project because I
wanted everything to be perfect.”

Acknowledgement “That is a very interesting insight.” “Great point, and I think it really ties back
to what we were discussing earlier.” “I appreciate you bringing this up—it’s a
really valuable perspective.” “Thanks for sharing that example—it really helped
clarify the idea.”

Backchanneling “Yeah.” “Hmm.” “Okay.” “Uh-huh.” “Right.” “I see.” “Mhm.”

Social Utility “Goodbye!” “Thank you!” “Please, go ahead!” “Excuse me.” “I appreciate your

time.”

Informational Interpretation

“If I understand correctly, you’re suggesting that online courses are beneficial
because they provide flexibility.” “To summarize, the main takeaway here is that
building relationships in the workplace helps reduce stress.” “In other words,
you’re arguing that peer feedback plays a critical role in language learning
success.”

Coordinative Instruction

“Can we wrap up this discussion and move on to the next point?” “I"d like
everyone to think about this question and share your thoughts one by one.”
“Now everyone is here, let’s start the session.” “Please turn off your microphone
when you are not speaking.”

Table 17: ESLMOD strategies categories and examples.
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section

prompt part

Role & topic

Task instruction

Dimension

instruction

Label definition

Label examples

Dialogue
context

prior

Target sentence

Dialogue
context

post

Formatting
instruction

Your role is an annotator, annotating the moderation behavior of a second language speakers" English
conversation session. The topic is "Are you superstitious? Why do people believe in ‘weird’ things?"

given the definition and the examples, the context of prior and posterior dialogue, please label which
dialogue act the target sentence belong to? And who is the moderator talking to?

Dialogue act: Dialogue acts is referring to the function of a piece of a speech/sentence. The definitions
and examples of the dialogue acts are below:

Information Probing: Prompting participants to share their thoughts, opinions, or experiences by posing
questions or directly inviting input from individuals or the group.

examples: “Anyone else who want to share their thought or opinion about why they what is the purpose of
relationship for them?” “Related to stress. And how do you manage in such situation?” “Yeah. How about
you, Chantelle?” “Anyone else who want to share their thought or opinion about why they what is the
purpose of relationship for them?” “Do you agree with this statement?”

Dialogue context before the target sentence:
(including dialogue up to 5 utterance prior)

Andrew (participant): And why should I contribute a huge amount of effort in my life to these
gods, to me they don’t exist, or maybe they do.

Andrew (participant): It’s just that they gotta find a way to manifest themselves at least.

Andrew (participant): But I do believe in luck in and also, I believe in all the coincidences in
life, like, Yeah.

Bryan(host) (moderator): But I think it’s not probably not just about religions.
Target sentence:

Bryan (moderator): But sometimes they people just have this kind of like superstitution, like,
you know if today, by wearing this color, or I have my watch, which is, I don’t know, and it might
probably bring luck to me.

Dialogue context after the target sentence:

Christine (participant): Yeah, I think, like, actually, I think, like, everyone, have some sort of
religious or cultural specifications like at least influenced by one......(more)

(including dialogue up to 2 utterance after the target.)

Please answer only for the target sentence with the JSON format:"dialogue act": String(one option from
0 (Information Probing), 1 (Opinion Sharing), 2 (Information Sharing), 3 (Echoing), 4 (Experience
Sharing), 5 (Acknowledgement), 6 (Backchanneling), 7 (Social Utility), 8 (Information Interpretation), 9
(Coordination Instruction)),"target speaker(s)": String(one option from "0 (Unknown)", "1 (Everyone)",
"2 (Emma)", "3 (Andrew)", "4 (Christine)", "5 (Jodie)", "6 (Leo)", "7 (Yuki)", "8 (Yale)"),"reason": String

For example: answer: {"dialogue act": "1 (Information Probing)", "target speaker(s)": "3 (Joe
Smith)", "reason": "The moderator asks a question to Joe Smith aimed at eliciting his viewpoint or
reaction to a statement from the recent policy change for combatting climate change......"}

Table 18: An example of ESLMOD prompt updated from the WHoW prompt incorporating the identified moderation
strategies for ESL group discussions. The *Label Definition’ and ’Label Examples’ subsections are repeated for
each newly identified moderation strategy.
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E Domain Adaption Using Topic Modeling with WHoW

backchannelling, respond

motive / dialogue act hyper-parameters coherence | topic models words cluster decision refined lable
score size
kmean_n_clusters=3 question, asking, ask, aim, | 574
Informational probing umap_n_neighbor=5, | 0.729 elicit merge Informational probing
umap_min_dists=0.0 ask, address, question, at- | 221
tempting, information
asking, information, per- | 70
spective, question, seek
kmean_n_clusters=3, additional, opinion, per- | 823 expand Opinion sharing
Informational supplement | umap_n_neighbor=10, 0.453 sonal, perspective, insight
umap_min_dists=0.5 information, additional, | 292 expand Information sharing
provides, response,
supplement
add, build, reflect, rein- | 82 expand Echoing
force, agree
kmean_n_clusters=4. personal, shares, exPeri— 213 expand Experience Sharing
Social supplement umap_n_neighbor=30, 0.474 enee, atmosphc?r.e, social
umap_min_dists=0.1 CXpIESSes, positive, appre- | 52 merge Acknowledgement
ciating, agreement, state-
ment
acknowledges, point, grat- | 74
itude, previous, statement
respond, compliment, re- | 50 merge to Echo- | Echoing
flect, serve, statement ing
social utility kmean_n_cl'usters:Z, 0453 expr'esses, acknowledges, | 73 expand Social utility
umap_n_neighbor=10, gratitude, uses, bye
umap_min_dists=0.0 serves, acts, serving, | 249 extend Backchanneling

Table 19: This table presents the optimized hyper-parameters for BERTopic applied to the four prominent WHoW
intersected labels. It details the k& value used for KMeans clustering, as well as the number of neighbors and the
minimum distance parameters for UMAP. Additionally, the table reports the coherence score for each cluster and
lists the top five keywords for the sub-topic clusters. The final two columns indicate whether each cluster was
merged or expanded, along with the manually refined names for the new sub-topics.
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E.1 Motivation and Advantage of Using
WHoW as a Foundational Framework

The WHoW analysis provides a high-level charac-
terization of the moderator’s role in specific con-
versational scenarios. For example, a debate mod-
erator tends to prioritize information dissemination
and coordination, often adopting a stronger func-
tional role in managing conflicts and providing in-
structions. While these general insights allow for
comparisons across scenarios, they may lack the
granularity necessary to guide specific strategies
or actions. For instance, identifying a moderator
as high in information supplement indicates that
information is being shared but does not specify the
type of information (e.g., opinions or experiences).

Nevertheless, the WHoW analysis serves as a
foundational framework—a “skeleton”—that can
be refined into a more detailed set of strategies tai-
lored to specific domains. Our literature review
indicates that dialogue act schemas developed for
various domains often include fine-grained cate-
gories for domain-specific acts, while relying on
coarser categories for more general or less fre-
quent acts. For example, in e-rulemaking discus-
sions (Park et al., 2012), probing interventions are
subdivided into three types: prompting users to
provide additional information, encouraging them
to propose or consider solutions, and posing open-
ended questions. Similarly, information supple-
ments are categorized into providing details about
proposed rules, pointing to relevant resources, and
identifying characteristics of effective comment-
ing. However, only a single type of intervention
for information interpretation is included: correct-
ing misstatements. Conversely, in e-learning sce-
narios (Vasodavan et al., 2020), the focus shifts,
with three distinct types of interpretive interven-
tions: summarizing discussions, highlighting con-
tributions, and archiving information. The WHoW
analysis identifies broad, high-frequency categories
that can serve as a starting point for further refine-
ment into fine-grained, domain-specific dialogue
acts.

A key advantage of using WHoW as the foun-
dational framework for domain adaptation is that
it allows for easier comparison of moderator be-
havior across different domains. For example, the
schemas developed in the two earlier studies are
not directly comparable because they use different
label sets. However, if the labels were based on the
WHoW framework, it would be possible to mea-

sure the similarity between moderators’ functions
and motivations in various scenarios. This kind of
cross-domain comparison can help reveal patterns
that are consistent across contexts, offering use-
ful insights into effective moderation practices and
potentially guiding improvements in moderation
strategies across different settings.

E.2 Dialogue Act Domain Adaption For ESL
Discussion Moderation

E.2.1 Labels Selection

Building on the WHoW analysis applied to the ESL
moderated conversation datasets, we excluded 12
of the 18 intersected motive/dialogue categories
that accounted for less than 2.5% of all instances.
Among the remaining combinations, four promi-
nent categories emerged—informational probing,
informational supplement, social supplement, and
social utility—each representing more than 10% of
instances. These labels then served as the basis for
further exploration and potential domain-specific
expansion. Two categories that fell between 2.5%
and 10% were directly included in the final list
without additional exploration.

It is important to note that the selected thresh-
olds were tailored for the current study. Categories
representing less than 2.5% (approximately 75 sam-
ples) were deemed too insignificant, while those
with fewer than 10% (around 300 samples) were
considered insufficient for robust topic modeling.
These thresholds can be adjusted based on the spe-
cific use case and overall sample size.

E.2.2 Pre-processing annotation reasons

For each prominent label, we extracted the associ-
ated moderator sentences and applied topic model-
ing to explore potential specifications. To ensure
that the topic modeling results reflected the mod-
erator’s intent and actions rather than merely the
discussion topics, we leveraged the “reasons” gen-
erated by GPT-40 during the WHoW analysis. For
example, GPT-40 generated the following reason:

“The moderator is providing a contex-
tual or explanatory statement intended
to set the scene for the discussion about
societal and cultural beliefs in things be-
yond rational or logical understanding,
which is shared information intended for
all participants.”

Typically, the first sentence of a reason sum-
marizes the core intent and action of the modera-
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tion, while subsequent sentences elaborate on mo-
tives, dialogue acts, and target speakers. To make
the topic modeling results more sensitive to the
moderator’s intent, we applied the following pre-
processing steps:

¢ Extract the first sentence from each reason
generated by GPT-40 during the WHoW anal-
ysis.

* Process the sentence with SpaCy’s depen-
dency parser to identify the root verb and its
direct object subtree. For instance, the sen-
tence “The moderator shares a personal anec-
dote about his experience working in an Al
company to contribute work-related insights
to the topic The impact of AI’” is reduced to
“shares a personal anecdote about his experi-
ence working.”

Curate an additional list of stop words, in-
cluding speaker names (e.g., “Amy”’) and key-
words specific to the discussion topic, such as
“Al” and “stress.”

E.2.3 Topic modeling for identifying domain
specific dialogue acts

We applied BERTopic (Grootendorst, 2022), a
widely used neural topic modeling approach that
leverages pre-trained BERT embeddings, com-
bined with K-means clustering. We optimized the
number of clusters (k) within a range of 2 to 5 to
identify potential sub-categories. We selected K-
means over DBScan to maintain control over the
number of clusters. Additionally, we employed
U-MAP for dimensionality reduction of the sen-
tence representation vectors, reducing the impact
of small sample sizes and sparse vectors on the
clustering process. For each prominent intersect-
ing label, we ultimately identified the optimized
hyper-parameter sets, as summarized in Table 19.

Decisions on whether to expand or merge sub-
topics were based on the following criteria:

* Do the sub-topic’s top five representative key-
words distinctly differ from those of other acts
or WHoW dialogue acts?

* Are the original reasons associated with the
sub-topic’s samples clearly distinguishable
from those of other acts or WHoW dialogue
acts?

* Do the sub-topic’s keywords form a coherent
theme?

* Are the moderator sentences in the sub-topic
notably different from those in other acts or
WHoW dialogue acts?

Finally, for each finalized sub-topic cluster, we
manually assigned a label (e.g., “Echoing”) and a
definition, iteratively refining them with GPT-40
using the cluster samples to accurately capture the
content. When the output topics largely aligned
with the original WHoW motive and dialogue act
intersected labels, those original labels were re-
tained. Additionally, we incorporated two inter-
sected labels that appeared in more than 2.5% but
less than 10% of instances, ensuring their rele-
vance was not overlooked. Ultimately, this pro-
cess yielded 10 classes of moderation strategies:
four classes derived from the original WHoW in-
tersected labels and six newly defined, domain-
specific strategies.
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F Conversation club topics and material

Components Content
Topic question How Al impacts our daily life now and the future?
pied N TR 2 IR I 5 F R 2

In this discussion, we will explore the profound impacts of artificial intel-
ligence on our daily lives, examining both current applications and future
possibilities. As Al technologies advance, they integrate more seamlessly
into various sectors such as healthcare, finance, education, and personal
productivity, altering how we work, learn, and interact. This session aims
to dissect the benefits and challenges of Al integration, and predict how it
might shape our society in the coming decades.

FERXRA I, FATRER I A TR GERT FAT H % A4 1 AR R0,
AL X IR 5 AR R ATRENE - BEE AL SORAIED, EIEH @
THERAERST - &Rl BEMDNEF HELS DA, SRR
TAE~ 23R EBN T . AR W ETERITT AL HRAIVLIE S5,
FEF HAE AR A LA RN i A TR RE 2R AR TR

1. What are some of the most significant changes Al has brought to our
personal and professional lives today? How do these changes enhance or
complicate our daily activities?

ANLEESRATMNTN NFAFOL A TEH R TR 8 R ? XL
AR AR AT EAT T H R A

Description

2. Al is poised to automate many jobs that currently require human labor.

Do you feel being threaten? What strategies should us individuals and the

society implements to adapt?

Questions NTESER Banir 2 B a2 A B TAE - (RS2 E 1
MEh? FATTA NI 2 2% S Tl W L SR S 2

3. How do you think AI might affect human relationships and social interac-
tions in the future? Will it bring people closer or create more distance?
Rk N TEBE WA AR R EN? B2k AMTERITD
FEIE N E Z Y

4. In comparison to Al, what are the things human possess that are irreplace-
able?

SATESHE, AREIREA B RRRR?

Table 20: An exemplar discussion material featuring the topic “How Al impacts our daily life now and the future?”
ncluding the main topic question, background description, and discussion prompts.

Session stage Instruction

Introduction(3 ms) During the discussion stage, the moderator will briefly introduce the topic using the
provided material and give a short self-introduction.

Discussion( 45 ms) | During the discussion stage, the moderator will guide the conversation using the
provided questions, encouraging participants to share their thoughts and insights. If
the discussion slows down, the moderator may contribute or introduce new prompts
to stimulate engagement.

Conclusion(3 ms) At the conclusion stage, the moderator will summarize the key points raised by
participants for each question and provide a final thought. Additionally, the moderator
will invite participants to share any final remarks. Finally, the session will be wrapped
up with a closing statement and a farewell.

Table 21: The instruction for the moderator at different stages of the discussion session.

2091



G Participation consent form

Plain Language Statement

School of XXXXXXXXXXXXXX/Faculty of XXX

Project: Development of Interactional Competence: Prediction and Quantification on L2 English
Dialogue

Responsible Researcher:
Prof XXXXXXX XXXXXX Tel: (XX) XXXX XXXX Email: XXXXXX@XXXXXXX;

Additional Researchers:
Prof XXXXXXX XXXXXX Tel: (XX) XXXX XXXX Email: XXXXXX@XXXXXXX;

Student Researcher:
XXXXXXX XXXXXX Tel: (XX) XXXX XXXX Email: XXXXXX@XXXXXXX;

XXXXXXX XXXXXX Tel: (XX) XXXX XXXX Email: XXXXXX@XXXXXXX;

Introduction

Thank you for your interest in participating in this research project. The following few pages will
provide you with further information about the project, so that you can decide if you would like to
take part in this research. Please take the time to read this information carefully. You may ask
questions about anything you don’t understand or want to know more about.Your participation is
voluntary. If you don’t wish to take part, you don’t have to. If you begin participating, you can also
stop atany time.

What is this research about?

The research is to investigate the discussion and participation patterns of ESL (English as Second
Language) speaker in English group discussion. In particulat, we are interested in the benefit and
effect of the presence of a moderator during the conversation.
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What will | be asked to do?

If you agree to participate, you will be asked to provide language samples through group discussion
sessions. These sessions may be conducted in a free-style discussion format or be moderated. If
applicable, your voice may be recorded. You will be assigned to a group with participants who share
similar non-native language backgrounds.

You will take part in one or more discussion sessions, depending on your availability and interest.
Each session willinclude 3 to 5 other participants and will consist of the following:

A themed topic (e.g., Modern Romance).

2. Aset of 3-5 guiding questions (e.g., How do dating practices and expectations differ
between generations, and what are the main factors driving these differences?).

3. Adiscussion format that is either free-flowing or moderated.

4. Aduration of 40-60 minutes per session.

Additional Considerations

e The discussion will be recorded, and all data will be anonymized before being used for
research purposes.

e Some topics may involve personal or emotional content. Please consider whether the
information you share contains private details or could impact your personal life.

e Ourresearch focuses on language expression and interaction patterns rather than the
authenticity of shared content. You are welcome to remain anonymous or modify details
when discussing sensitive personal experiences.

e This study primarily involves text and audio content, so turning on your camera is not
required.

What are the possible benefits?

This study on conversational moderation in ESL group discussions offers several potential
benefits. It can enhance participants' English proficiency by improving their speaking,
listening, and interaction skills in structured discussions. Effective moderation techniques
may foster more inclusive and engaging conversations, reducing anxiety and encouraging
balanced participation. The findings can contribute to language learning research by
identifying best practices for facilitating discussions, which may inform ESL teaching
methods and Al-driven moderation tools. Insights from this research may also benefit online
learning platforms and multilingual workplaces by optimizing discussion facilitation
strategies.
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What are the possible risks?

There are few risks associated with this project and these risks are minimal. Potential risks might
include research participants finding responding to research tasks difficult or tiring, or feeling shy or
anxious about their performance, or worrying about being identified in later reports of the research.
Thesis researchers will ensure that participant performance will not affect any of their records
beyond the thesis project, such as schoolrecords, professional records, etc. Participant data will be
used for research purposes only and raw data will only be available to researchers. Participants are
assured that their identities will be protected by using pseudonyms (fake names) and removing
identifying information.

Do | have to take part?

No. Participation is completely voluntary. You are able to withdraw at any time. You can also
withdraw any data that has not been analysed. Participants who withdraw without completing data
collection may not receive compensation

Willl hear about the results of this project?

The researcher will provide a summary of finding, or a copy of the completed thesis/paper to
participants upon request.

What will happen to information about me?

Data are stored as digital files, e.g., spreadsheets, documents, or audio/video files. It is stored on
the studentresearcher’s computer and the University’s cloud storage service in password protected
files. When analysing the data, participants’ names are changed to pseudonyms (fake names) and
identifying information is removed, making participants not to be identified. Only the student
researcher and the supervisor researcher have access to potentially identifiable data. Data reported
in theses and possible later publications is not identifiable. Data is kept by the student researcher
for five years after thesis submission or the last publication resulting from the thesis.Where can | get
further information?

If you would like more information about the project, please contact the researchers;
XXX XXXXX XXXXX@XXXXXX; XXXXX XXXXX XXXXX@XxxxX or the student researcher in this study: xxx xxx,
XXXXXX@XXXXX.
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Who can | contact if | have any concerns about the project?

This project has human research ethics approval from The University of XXXXX. If you have any
concerns or complaints about the conduct of this research project, which you do not wish to discuss
with the research team, you should contact the XXXXXXXXXX, Office of Research Ethics and Integrity,
University of XXXXX, XXXXX. Tel: +XX XXX XXX XXX or Email: XXXXXX@XXXXX All complaints will be
treated confidentially. In any correspondence please provide the name of the research team and/or
the name or ethics ID number of the research project.Project ID Number: XXXXXX
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