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Parental involvement in homework is a crucial aspect of family education, but it often triggers emotional strain and conflicts.
Despite growing concern over its impact on family well-being, prior research has lacked access to fine-grained, real-time
dynamics of these interactions. To bridge this gap, we present a framework that leverages naturalistic parent-child interaction
data and large language models (LLMs) to analyse homework conversations at scale. In a four-week in situ study with 78
Chinese families, we collected 475 hours of audio recordings and accompanying daily surveys, capturing 602 homework
sessions in everyday home settings. Our LLM-based pipeline reliably extracted and categorised parental behaviours and
conflict patterns from transcribed conversations, achieving high agreement with expert annotations. The analysis revealed
significant emotional shifts in parents before and after homework, 18 recurring parental behaviours and seven common
conflict types, with Knowledge Conflict being the most frequent. Notably, even well-intentioned behaviours were significantly
positively correlated with specific conflicts. This work advances ubiquitous computing methods for studying complex family
dynamics and offers empirical insights to enrich family education theory and inform more effective parenting strategies and
interventions in the future.
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1 INTRODUCTION

“Every night, millions of parents and kids shed blood, sweat and tears
over the kitchen table.” — Sharon Begley [8]

Family education is a cornerstone of individual development and societal progress, playing a pivotal role
in shaping values, emotional intelligence, and lifelong learning. A critical component of family education is
parental homework involvement, which significantly influences students’ academic achievement, motivation,
and well-being [21, 49]. Schools commonly encourage this involvement to support student success [16] and
strengthen parent-school connections [32]. In China, the intensity of parental engagement has increased notably,
with average weekly homework involvement for primary school children increasing from 3.67 hours in 2010 to
5.88 hours in 2018 [2].

While parental homework involvement can foster academic progress and strengthen parent-child bonds, it
can also be a source of conflict [49, 54]. Many parents adopt ineffective strategies such as insufficient positive
feedback [52], over involvement [49], or unrealistic expectations [18, 52]. A 2019 survey of over 20,000 Chinese
parents [2] found that nine out of ten experienced emotional breakdowns during homework, and four out of
ten exhibited out-of-control behaviours such as scolding or physical punishment. In extreme cases, homework-
related stress triggered serious health outcomes, including heart attacks and strokes [42, 47]. This stress also
affects children, potentially diminishing their learning interests, self-confidence, parent-child relationships, and
long-term psychological health. Many experience intense frustration toward themselves, their parents, or their
teachers, sometimes giving up on homework altogether [62]. Over time, repeated negative experiences can turn
children off from homework or even lead to premature burnout [17].

Despite the seriousness of these issues, the understanding of what actually happens during parental homework
involvement remains limited. Previous research has largely relied on self-reports, interviews, or structured
observations [4, 6], which often fail to capture the nuances of emotional and behavioural dynamics unfolding
in real time [25]. Without such detailed understanding, interventions remain generic, reactive, or inaccessible
to families unaware of their own problematic patterns [43, 60]. Moreover, existing LLM-based studies rarely
addressed spontaneous, emotionally laden conversations in natural family settings, leaving a critical gap in
modelling moment-by-moment dynamics that are essential for designing culturally responsive and context-aware
interventions.

To address this gap, we conducted a 4-week in situ study with 78 Chinese families, collecting 602 valid audio
recordings of homework interactions and accompanying survey data. We propose leveraging large language
models (LLMs) to analyse these real-world conversations, aiming to extract and categorise patterns of parental
behaviours and conflicts. We further validate the reliability of these automated analyses by comparing them
against annotations from four human experts. Specifically, we ask: 1. What does parental homework involvement in
China look like, and do parents experience emotional changes post-homework? 2. What types of parental behaviours
and parent-child conflicts arise during homework involvement in China? 3. How are parents’ emotions, behaviours,
and conflicts interconnected during homework involvement?

Our findings reveal significant shifts in parents’ emotional states, measured by the PAD (pleasure, arousal,
dominance) model [12] before and after homework, with all dimensions showing statistical significance (p < 0.001).
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Using LLM-based analysis and expert input, we identified 18 common parental behaviours (categorised as positive,
neutral, or negative) and 7 types of conflict, with Knowledge Conflict being the most common. Interestingly,
even well-intended behaviours like Unlabelled Praise were significantly associated with specific conflicts, such
as Expectation Conflict, highlighting the nuanced nature of interaction patterns. In sum, our paper makes the
following contributions:

o We conducted a 4-week in situ study with 78 Chinese families, collecting 602 audio recordings (475 hours)
and daily surveys on real-world parental homework involvement. From this data, we identified 18 parental
behaviours (6 positive, 6 neutral, and 6 negative) and 7 common parent-child conflict types specific to the
Chinese context.

o We developed and validated an LLM-based framework for extracting parental behaviours and conflicts from
extensive conversations, achieving high agreement with four human expert annotations, demonstrating
the feasibility of automated analysis in complex home environments.

e We analysed the emotional, behavioural, and conflict dynamics during parental homework involvement,
revealing several key findings. For instance, even positive and neutral parental behaviours were significantly
linked to certain conflicts. These insights deepen the theoretical understanding of family education and
inform more effective parenting strategies and interventions in the future.

2 RELATED WORKS
2.1 Parental Homework Involvement in Education

Parental homework involvement refers to parents’ monitoring, supervision, and participation in their children’s
schoolwork and academic performance [52]. This involvement is widely recognised as a key factor in children’s
academic success, motivation, and well-being [16, 21, 49]. While much of the literature has focused on Western
contexts, studies in China reveal distinct cultural patterns. Chinese parents often take a more hands-on approach,
using strategies such as reasoning, monitoring, and even criticism, reflecting a broader societal emphasis on
academic excellence and a strong sense of parental duty [34]. Gan et al. [25] have identified a spectrum of
involvement in China, from supportive to disengaged, with supportive approaches most strongly associated with
academic success [25]. These findings underscore the need to understand homework involvement within diverse
cultural settings.

Parental homework involvement has typically been studied through self-report surveys (e.g., EMBU [6], QPH
[22]), interviews, and observations. While these methods provide valuable insights, they often overlook the
emotional and behavioural nuances of real-world interactions. Observations may be affected by the Hawthorne
Effect [4], and self-reports can introduce bias [26] and may not fully reflect the subtleties of everyday involvement.
Broad typologies, such as Gan et al’s four categories of involvement [25], may fail to capture the complexity of
everyday parent—child dynamics during homework. As a result, our understanding of what truly occurs during
real-world homework interactions remains incomplete.

2.2 Emotional Experiences and Parent-Child Conflicts During Homework Involvement

While parental homework involvement is often linked to positive educational outcomes, it can also lead to
emotional strain and conflicts within families. Nnamani et al. [46] highlighted that while such involvement
supports children’s emotional adjustment and performance, the emotional burden on parents is frequently
overlooked, especially in cultures like China where academic achievement is highly prioritised. Parents often
struggle to balance fostering autonomy with maintaining control over their children’s learning, a tension that
can produce stress for both parties [18]. This emotional strain can create a feedback loop, where parental stress
negatively affects children, escalating conflict during homework sessions [45]. Kim et al. [35] addressed this issue
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with Dyadic Mirror, a wearable smart mirror that reflects parents’ facial expressions from their child’s perspective,
aiming to raise awareness of emotional dynamics during interactions.

Conflicts tend to intensify during adolescence, when academic pressure and developmental pushback collide.
Solomon et al. [54] explored how homework involvement can become a source of conflict and found that the
pressure parents feel to ensure their children’s academic success can exacerbate tensions, often turning homework
sessions into battlegrounds where unresolved issues about control and expectations surface. Similarly, Suarez et
al. [57] observed heightened family conflict during the COVID-19 pandemic, as increased parental involvement
in home-based learning amplified stress.

These findings reveal the complex emotional terrain of homework involvement. However, most existing
studies do not capture the unfolding emotional and interactional dynamics in the moment, leaving a gap in our
understanding of how behaviours, emotions, and conflicts are interconnected in practice.

2.3 LLM-assisted Qualitative Coding

Recent studies have begun exploring how LLMs can support traditional qualitative coding. For example, Xiao et
al. [61] used GPT-3 with expert-developed codebooks for deductive coding, finding fair to substantial agreement
with human coders and emphasising the importance of prompt design. Dai et al. [19] proposed an LLM-in-
the-loop framework using GPT-3.5, achieving coding quality comparable to human analysts while significantly
reducing manual effort. Dunivin [23] advanced a hybrid pipeline that incorporates iterative codebook refinement
and chain-of-thought prompting to align model outputs with human interpretive norms. Empirical evidence
increasingly suggests that LLMs can approach or even surpass human inter-coder reliability for certain coding
dimensions, such as sentiment and discourse structure [11].

However, existing studies still struggle with nuanced cues like sarcasm and emotional intensity. In applied
contexts, findings remain promising but mixed. Liu et al. [40] evaluated various prompting strategies for coding
virtual tutoring transcripts, while Liu et al. [39] reported that LLM annotations of educational dialogues closely
aligned with expert labels, although the most challenging constructs were those with low human agreement
as well. In a multilingual context, Tornberg et al. [59] found that instruction-tuned LLMs outperformed both
traditional classifiers and human coders in identifying political stance from tweets, particularly when interpreting
implicit or context-dependent meanings.

Despite these advances, most prior studies focus on structured or semi-structured texts such as interviews, chat
logs, or social media posts. For example, Aldeen et al. [5] analysed user reviews to surface problematic behaviours
in Alexa skills. Few works engage with real-world, unstructured conversational data, and even fewer examine
emotionally charged family interactions. Additionally, existing frameworks are predominantly developed in
Western contexts, limiting their generalizability to cultures with different linguistic norms, family roles, and
emotional expressions.

In contrast to prior work, our research distinguishes itself in several ways: (1) We focus on a culturally
distinct, high-stakes context: Chinese parent-child homework interactions, where academic expectations and
emotional tensions are uniquely intense [34, 57]; (2) we move beyond structured or retrospective data by analysing
naturalistic, unstructured audio recordings of in situ family conversations-capturing the emotional immediacy
and behavioural complexity often missed in surveys or interviews; (3) we bridge behavioural, emotional, and
relational layers in a unified analytical framework, combining expert-level interpretive depth with the scalability
of LLMs. Our approach expands the frontier of computational qualitative research into emotionally charged,
culturally embedded, and interactionally rich real-world domains.
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Table 1. Demographics of parent participants.

Item Option Count Percentage

Gender Female (mother) 68 87.18%
Male (father) 10 12.82%
<30 5 6.41%

Age 31-40 48 61.54%
41-50 25 32.05%
>50 0 0.00%
Junior high school and below 0 0

) High school/Secondary school 4 5.13%

Education . ;

Level Associate degree (Junior college) 7 8.97%
Bachelor’s degree 45 57.69%
Postgraduate degree and above 22 28.21%

3 UNDERSTANDING PARENTAL HOMEWORK INVOLVEMENT IN CHINA

In this research, we conducted a 4-week real-world data collection, recording parent-child conversations during
homework sessions. The data collection was approved by the Human Research Ethics Committee at our university.

3.1 Participants

Participants were recruited based on specific criteria: they had to be parents of primary school students in
Years 1-3, who were regularly assisted with homework and communicated in Mandarin at home. We distributed
advertising leaflets and posters through various channels, including word of mouth, social platforms like WeChat,
and school principals who facilitated further distribution through teachers.

Within a week of registration, a total of 121 individuals completed the registration questionnaire and provided
consent for data collection. Among them, 106 met the eligibility criteria, with 15 participants excluded due to
reasons such as their children being in Year 4, the involvement of home-based teachers rather than parents,
or infrequent homework involvement (defined as one or fewer instances per week). Out of the 106 eligible
participants, 85 were successfully contacted; however, seven of them withdrew without contributing data.

The final sample consisted of 78 Chinese parents, with only one parent from each family included. Detailed
demographic information is provided in Table 1. Notably, the majority of participants (87.18%) were mothers.
Additionally, the education level of the participants was generally higher than the national average in China [1].
This may be attributed to two primary factors: 1) more educated parents might be more motivated to participate
in obtaining a family education report as part of the compensation; 2) these parents likely had better access to
our advertisements through social media and other channels. We acknowledge this limitation and address it
further in Section 7.

3.2 Procedure

Before formal data collection began, participants completed a registration questionnaire that gathered basic
demographic information, details on their habits of parental home involvement, and their satisfaction and
emotions related to these activities. The insights gained from this preliminary stage informed the design of daily
surveys.
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Fig. 1. The distribution of audio recording durations.  Fig. 2. Number of audio recordings for different participants.

During the data collection, participants first completed an online background survey!. They were then instructed
to record audio during homework sessions with their children based on their usual routines (not necessarily
daily). To minimise the Hawthorne Effect [4] — where individuals alter their behaviour due to awareness of being
observed - participants were encouraged to act naturally and were assured that their privacy would be strictly
protected, with data used solely for research purposes.

After recording, participants could upload their audio via a private link or send it to our assistant, who stored
it on secured hardware. On days when audio was recorded, participants were asked to complete a daily online
questionnaire immediately after the homework session. Each parent could submit up to 10 sets of audio recordings
and corresponding daily questionnaires over the four weeks. This flexibility accommodated variations in the
frequency of homework involvement in different families, with some parents participating daily and others two
or three times per week. Additionally, participants were asked to complete a second background survey? at the
end of the first week. To minimise the burden, parents used their own smartphones or preferred devices to record
the entire homework process. Although some parents may check in only at the end of the session, we still require
recordings from start to finish to fully understand when and how parents intervene during homework sessions.

Participants were compensated up to RMB 240 for their involvement (RMB 40 for the background survey and
RMB 20 for each audio recording and its corresponding daily survey, up to a maximum of ten sets). Additionally,
those who provided complete data would receive a family education report with tailored suggestions from our
team of family education specialists. This incentive was designed, in part, to encourage parents to behave as
naturally as they would at home. It is worth noting that the participation in this research project is entirely
voluntary. Participants were free to withdraw from the study at any time. To ensure privacy, all participants were
anonymised and assigned a unique ID during the data collection.

3.3 Collected Data

We gathered data from several sources: registration questionnaires, background surveys, audio recordings
of parental homework involvement, and daily surveys. We collected 121 registration questionnaires and 78
background surveys, but only used the data for participants who completed both. We also collected 602 valid
audio recordings and 620 daily surveys.

IThe first background survey data was not used in this research.
2The second background survey data was not used in this research.
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Fig. 3. Distribution of parental emotions before and after homework involvement.

For the record data, while we only require one complete audio file, some parents accidentally produce multiple
recordings due to phone calls or pressing the wrong button. These recordings, which constitute about 10.43% (66
out of 633 homework sessions) of our data, are merged into a single file before processing, leaving out 603 audio
files. After removing one corrupted file, we collected 602 valid audio files. The total duration of these recordings
is 474.89 hours, with an average length of 47.33 minutes per audio. Figure 1 shows the distribution of audio
recording durations, while Figure 2 illustrates the number of recordings contributed by different participants. On
average, 24 recordings were submitted daily, with 66 parents successfully contributing at least one recording.

For the daily survey?, it assessed the parents’ affective reactions before and after homework involvement,
focusing on pleasure, arousal, and dominance, using the Self-Assessment Manikin (SAM) [12] and PAD emotion
state model [44]. Figure 3 presents the parents’ perceived emotions before and after homework, with pleasure
(1-5) ranging from extremely unhappy to extremely happy, arousal (1-5) from completely calm to highly aroused,
and dominance (1-5) from highly submissive to highly dominant.

3.4 Data Processing

3.4.1 Audio Preprocessing. The audio preprocessing followed three key steps: (1) Conversion to WAV Format.
All audio files were converted to lossless WAV to preserve full recording quality, ensuring no information was
lost for accurate analysis. (2) Resampling. Audio was resampled to 16 kHz, balancing sufficient detail for speech
recognition with computational efficiency. (3) Normalization. Audio levels were normalised to ensure consistent
volume across recordings, preventing bias during feature extraction. Noise removal was deliberately avoided
after preliminary tests showed it could distort or remove crucial elements, particularly the child’s voice.

3.4.2 Transcription. Transcription was performed on the normalised audio files, preserving periods of silence to
retain the natural flow of conversation. We employed the Xunfei API [3] for automatic transcription, applying a
"2-second rule" for utterance segmentation: pauses longer than two seconds were treated as meaningful breaks and
used to divide the conversation into distinct turns. Given the informal nature of parent-child conversations, auto-
matic transcription often introduces errors such as homophone confusion, misinterpretations, and segmentation
issues. To address this, we used a custom-designed prompt (see Appendix C.1) with the GPT-40 model for error
correction. This prompt was tailored to guide the model in correcting inaccuracies while preserving the original
tone and flow of the dialogue. Our guiding principles were minimal intervention, conversational coherence, and
transcription accuracy. All survey questions and transcripts were originally conducted in Mandarin Chinese.
Consequently, both the coding prompts and the codebook used in qualitative analysis were also written in
Mandarin to preserve linguistic nuances and ensure faithful interpretation. For clarity and accessibility to an

3 Additional data, such as child behaviour evaluations, parental behaviours, and daily stress, were collected but not utilized in this research.
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Fig. 4. Mean emotion shifts after homework involvement. The error bars represent the 95% confidence interval.

international audience, we translated the main codebook (Table 2 and Table 3) and prompt templates (Appendix
C.1) into English. These translations aim to convey the original meanings while enabling non-Chinese-speaking
readers to understand the analytical process.

3.4.3  Role Recognition. The Xunfei API could identify multiple speakers but labelled them generically (e.g.,
"Speaker 1"). This posed challenges in identifying specific roles, such as distinguishing between parent and child
or between different speakers assigned the same label. To resolve this, we designed a model-specific prompt
(see Appendix C.2) to clarify speaker roles. The prompt used contextual cues and conversational patterns to
assign accurate roles to each speaker. It also addressed cases where speakers with the same label might actually
represent different individuals, ensuring accurate identification of all participants.

4 UNDERSTANDING PARENTS’ EMOTION DYNAMICS DURING HOMEWORK INVOLVEMENT

In this section, we first analyse self-reported data to identify overall emotional shifts before and after sessions.
Then, we use fine-grained emotion annotations from transcribed interactions to capture moment-to-moment
emotional fluctuations.
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Fig. 5. Number of responses (daily surveys paired with audio recordings) for each participant.

4.1 Perceived Emotion Shifts after Homework Involvement

To understand parents’ emotional experiences before and after homework involvement, we conducted both
group-level and individual-level analyses using self-reported data. For the group-level analysis, we calculated the
mean emotional values for each parent before and after homework, followed by a paired sample t-test to compare
the pre- and post-homework means across the entire group. This revealed significant emotional shifts in all
dimensions-valence (p < 0.001), arousal (p < 0.001), and dominance (p < 0.001). Specifically, parents experienced a
decrease in pleasure, a decrease in arousal, and a reduction in their sense of control (dominance) after homework
involvement.

For the individual-level analysis, we calculated the mean emotional changes for each parent by subtracting their
pre-homework emotional values from their post-homework values, as shown in Figure 4. The average emotion
shifts were: valence (mean = -0.467, std = 0.619), arousal (mean = 0.535, std = 0.575), and dominance (mean =
-0.373, std = 0.686). We observed substantial variability across participants. While most parents (e.g., P0, P58, P82)
experienced a decrease in pleasure, an increase in arousal, and a decrease in dominance, a few parents, such as
P90, showed more stable emotional states, possibly demonstrating resilience. However, we acknowledge that
while the emotional shift values are calculated using the group means for each participant, the varying number
of responses contributed by different participants (see Figure 5) may influence these individual differences.

4.2 Emotion Fluctuations During Homework Involvement

4.2.1 Extracting Emotion Annotations. To understand the emotional fluctuations during homework interactions,
we employed the EmoLLMs model suite [41], which excels in affective analysis, particularly in emotion regression
and classification tasks using the three dimensions (i.e., Pleasure, Arousal, and Dominance) based on the EmoBank
dataset [13]. Given its high performance, especially in Pleasure analysis (Pearson Correlation Coefficient = 0.728),
we used the EmoLLaMA-chat-7B model [41] to annotate our transcribed data.

We first filtered the transcriptions to remove sentences lacking semantic clarity, such as short or misrecognized
sentences, which could distort the results. We then applied EmoLLMs to infer emotional dimensions on a
sentence-by-sentence basis, focusing on the Pleasure dimension. This is because pleasure directly reflects the
emotional polarity (positive or negative) critical for understanding parent-child interactions during homework
[51]. Although future analyses may include Arousal and Dominance, current model limitations make it practical
to focus on pleasure alone for accurate analysis.

4.2.2 Emotional Variation Analysis. We collected emotional data from multiple homework sessions, totalling
40,356 pleasure estimation from 66 parents. To capture the dynamics, we calculated the mean pleasure for
each participant at 15-second intervals, a balance that retained key details without being overwhelmed by data
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Fig. 6. Average pleasure for the first 10 minutes of sessions. The dark grey band indicates the standard error.

limitations. To account for varied session lengths, we standardised our analysis by focusing on the first 10 minutes
of each session, which aligns with similar studies [58]. This allowed us to analyse emotional fluctuations across
participants consistently. Although some sessions lasted longer than 10 minutes and others shorter, we used all
available data to calculate the mean pleasure for the first 10 minutes of each session.

Figure 6 shows the average pleasure levels during the first 10 minutes, with LOESS smoothing (frac = 0.1)
applied to capture the overall trend. The dark grey bands represent the standard error and are based on smoothed
mean values rather than raw data to highlight clearer patterns amid the variability. Due to space constraints, we
present data for 18 participants with the most pleasure estimation. We found that some parents exhibit an early
decline in pleasure within the first 2-3 minutes (e.g., P32, P76, P82), while others show fluctuating pleasure levels
throughout the first 10 minutes (e.g., P18, P95). This provides insights into the evolving emotional engagement of
parents during the early phases of homework involvement.

5 UNDERSTANDING PARENTS’ BEHAVIOURAL DYNAMICS DURING HOMEWORK
INVOLVEMENT

In this section, we explore the parental behaviours and parent-child conflicts that arise during homework

sessions. Using GPT-40, we systematically analyse and categorise these behaviours and conflicts from transcribed

conversations with the assistance of educational experts. We then validate the extracted behaviours and conflicts

through comparisons with human annotations. Additionally, we examine the distribution of these behaviours

and conflicts both across the overall population and on a per-user basis.

5.1 Parental Behaviours and Parent-Child Conflicts

Although prior research has extensively explored parental behaviours and conflicts in general family and educa-
tional settings [45, 46, 54], to the best of our knowledge, there are no established definitions or a comprehensive
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codebook specifically addressing parental behaviours and parent-child conflicts during homework involvement.
Therefore, we adopted a bottom-up coding process to inductively derive patterns from the raw data. This process
is divided into three main steps: open coding, axial coding, and selective coding, ultimately resulting in the
creation of a codebook for understanding parental behaviours and parent-child conflicts during homework
sessions [14, 27, 56].

In this context, parental behaviour refers to the specific actions, responses, or strategies parents employ while
assisting their children with homework. These behaviours include verbal and non-verbal interactions, guidance,
feedback, or any form of involvement that influences the child’s approach to homework. Parental behaviours may
support, hinder, or remain neutral in the homework process, and they reflect the dynamic interaction between
parent and child during educational activities [18, 24]. Similarly, parent-child conflicts are defined as moments
of disagreement, tension, or friction that arise during homework involvement. These conflicts may stem from
misunderstandings, differences in expectations, frustration, or emotional reactions from either the parent or the
child, ranging from minor verbal disagreements to more disruptive disputes [9, 29, 31].

5.1.1 Coding and Categorisation. To conduct this study, we randomly sampled 50 transcripts from 602 valid
dialogues. Using GPT-40, we performed two open coding tasks: one to identify parental behaviours and another
to capture specific parent-child conflicts. Through this process, we identified 932 conflict scenarios and 2,161
instances of parental behaviour, which initially resulted in 330 conflict codes and 950 behaviour codes. These
preliminary codes provided a rich foundation for further analysis.

In the axial coding phase, we refined the initial codes by removing those that did not reflect genuine conflicts
and merging similar codes to reduce redundancy. This refinement process resulted in 166 conflict codes and
606 behaviour codes. Using GPT-40, we then categorised these codes based on content similarity and emerging
patterns, grouping the conflict codes into 12 categories and the behaviour codes into 34 categories. These categories
represent typical conflict and behavioural patterns, offering a structured framework for analysing parent-child
interactions during homework.

In the selective coding phase, a human education expert reviewed ten parent-child dialogue samples and
integrated the results from the axial coding stage. The expert focused on identifying core conflict types while
considering the educational and cultural context of Chinese parents. Redundant or ambiguous codes were
consolidated, reducing the 12 conflict categories to 8 core conflict types and the 34 behaviour categories to 18 key
behaviour categories. Each conflict type and behaviour category was clearly defined, with representative dialogue
examples chosen to illustrate their practical use.

Following this, three educational experts were invited to review the coding manual, evaluating its accuracy,
relevance, and applicability. Based on their feedback, further refinements were made to ensure clarity and
consistency in the code definitions and guidelines. After multiple revisions, the coding manual was finalised as a
validated tool for future qualitative research, providing clear guidance for analysing parental behaviours and
parent-child conflict during homework involvement.

5.1.2 Automated Coding Using GPT-40. We applied GPT-4o0 to the entire dataset to automate the coding of
parental behaviours and conflicts. Regarding the parental behaviour coding, we utilise GPT-40 to analyse specific
actions of the parent during the homework involvement process. Each segment identified distinct behaviours,
segmenting the dialogue into behaviour units (denoted as behaviour_id), where each behaviour could consist
of one or more sentences. It then provided a brief description for each behaviour and mapped it to a relevant
code based on predefined categories. These behaviours were classified as positive, neutral, or negative, ensuring
accurate classification of each parental action. The specific coding manual is presented in Table 2, and the coding
guidelines are detailed in Appendix Table B.1.

For the parent-child conflict coding, GPT-40 was prompted to identify conflict scenarios from the transcribed
dialogues. Each conflict was described according to the following dimensions: trigger of the conflict (what initiated
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Table 2. Code definitions and examples of positive, neutral, and negative behaviours.

Code Name Code Definition Example

Positive Behaviours

Encouragement Parents provide verbal or behavioural support to encourage the  "You've worked really hard, keep it up! I believe in you!"

(ENC) child’s effort and progress, boosting their confidence and moti- ~ "Don’t worry, let’s take it step by step, you’ll definitely get it."
vation to overcome challenges.

Labelled Praise (LP) ~ Parents specifically highlight the child’s particular action or  "You did great on this addition problem, no mistakes at all!"
achievement and offer praise, helping the child recognize their ~ "Your handwriting is especially neat this time, keep it up!"
specific progress and strengths.

Unlabelled Parents give general praise to the child without pointing out  "You're amazing, keep going!"

Praise (UP) specific actions or achievements. "Wow, that’s awesome!"

Guided Parents ask questions or provide clues to guide the child toward ~ "Where do you think this letter should go?"

Inquiry (GI) independent thinking and problem-solving. "What methods could we use to solve this problem? Think about a few ways."

Setting Rules (SR)

Parents set clear rules or requirements for completing homework,
helping the child establish good study habits and time manage-
ment skills.

"You need to finish your Chinese homework before watching cartoons.”
"All homework needs to be done before dinner if you want to go out and play."

Sensitive Parents respond to the child’s emotions, needs, and behaviours "I can see you're a bit tired now, how about we take a break and continue later?"
Response (SRS) in a timely, appropriate, and caring manner. "Do you find this question difficult? Don’t worry, let’s take another look to-
gether."
Neutral Behaviours
Direct Parents tell the child how to complete a task or solve a problem  "For this problem, you should do it like this: add 4 to 6 to get 10."

Instruction (DI)

without using guided or inquiry-based methods.

"Just copy this answer down, don’t overthink it."

Information

Parents teach new knowledge or skills by explaining concepts,

"The character ’tree’ is written with a wood radical on the left and ’inch’ on

Teaching (IT) reading texts, or offering detailed instructions. the right, let’s write it together."
"You need to memorize multiplication tables like this: two times two equals
four, two times three equals six. Let’s start with those."

Error  Correction  Parents point out mistakes in the child’s homework and guide  "You missed the ‘wood’ radical here, write it again."

(EC) them to correct or revise their work. "The addition is wrong here, let’s calculate it again. Remember to line up the
numbers correctly.”

Monitoring (MON)  Parents regularly check the child’s homework progress or com-  "How many pages have you written? Let me check for mistakes."

pletion to ensure they stay on track. "Let me look over your pinyin homework today to see if everything is correct."
Direct Command  Parents use clear and direct language to request or command the  "Go do your math homework right now, no more delays!"
(DC) child to perform a specific action or task. "Stop playing with your toys and go finish your pinyin practice."

Indirect Command
(10)

Parents indirectly convey their requests, often through sugges-
tions or hints, rather than giving direct orders.

"Have you finished your homework? Maybe it’s time to get it done."
"How about we finish homework first and then go play? That way you won’t
have to worry about running out of time later."

Negative Behaviours

Criticism and

Parents express negative evaluations of the child’s mistakes or

"How could you mess up such a simple word?"

Blame (CB) behaviours, often directly blaming the child. "T've told you this a thousand times, why haven’t you remembered it yet?"
Forcing and Parents use pressure or threats of consequences to force the child  "If you don’t do your homework, you won’t be allowed to play with your toys
Threatening (FT) to comply with their demands. today!"

"If you don’t finish, I'll take away your toys!"
Neglect and Parents show a lack of attention or emotional response to the  Child: "Mom, I don’t understand this question, can you help me?"
Indifference (NI) child’s needs or feelings. Parent: (no response, continues using phone)
Belittling and Parents belittle the child’s abilities or question their performance,  "How could you be so stupid? You can’t even solve simple addition."
Doubting (BD) undermining the child’s confidence and motivation. "With grades like these, you’ll never get into a good school."
Frustration and Parents express frustration or disappointment in the child’s per- "I can’t believe you did so poorly on this test, I'm really disappointed.”
Disappointment formance when it fails to meet their expectations. "I thought you’d do better, but I guess I was wrong."
(FD)

Impatience and
Irritation (II)

Parents exhibit impatience or irritation when the child’s perfor-
mance falls short of expectations.

"Why are you so slow? I've been waiting forever!"
"Why isn’t this finished yet? You always take so long!"

it), development (how it unfolded), parent’s behaviour (verbal or non-verbal reactions), child’s response, type of
conflict, and its intensity (categorised as high, medium, or low). GPT-40 assigned a short label, or code, to each
dialogue segment representing a conflict. The specific coding manual for these conflicts is presented in Table 3,
and the coding guidelines are provided in Appendix Table B.2. The representative examples in Tables 2 and 3
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Table 3. Conversations of parent-child conflicts in homework involvement, as synthesised by ChatGPT. Due to the lack of a
comprehensive conflict coding manual specifically tailored for homework involvement scenarios, we conducted extensive
literature reviews, interviewed educational experts, and utilised GPT to analyse and summarise common types of Parent-Child
Conflicts in these contexts. After validation and refinement by educational experts, we developed specific definitions and
examples for each conflict type. We then employed GPT to code our conversation transcripts accordingly.

Code Name

Code Definition

Example

Expectation
Conflict (EC)

This conflict arises when parents have high expectations for their child’s
performance, progress, or future, but the child’s actual abilities, goals, or
interests do not align with these expectations. Parents may also compare
their child to others, intensifying the conflict.

Parent: “You should be like your classmate and
get full marks! How could you get such an easy
question wrong?”

Child: ‘T've done my best. Why do you always
think I'm worse than others?”

Communication
Conflict (CC)

This conflict arises when parents and children have different communica-
tion styles during homework sessions, leading to misunderstandings and
emotional tension. Parents may criticize, question, or belittle the child,
making the child feel misunderstood or oppressed, thus escalating the com-
munication barrier.

Parent: “What’s wrong with you? I've explained
this so many times and you still don’t get it!”
Child: ‘T just don’t want to listen to you any-
more. You always yell at me!”

Learning
Method
Conflict
(LMC)

This conflict occurs when parents and children disagree on how to approach
and complete homework. Parents may feel the child’s method is inefficient
and try to impose their own approach, while the child insists on using their
own method and resists parental intervention.

Parent: “You shouldn’t study like this. Finish all
the questions first, then check your answers!”
Child: “I'm used to doing it my way. Why should
I follow what you say?”

Rule Conflict
(RC)

This conflict occurs when parents set strict rules for learning, and the child
seeks more autonomy. Parents may try to control the pace or structure
of the child’s study sessions, while the child resists these restrictions and
pushes for greater flexibility and freedom.

Parent: “You must start your homework right
after dinner. No more delays!”

Child: ‘T want to play for a little longer. You're
always controlling everything!”

Time
Management
Conflict
(TMC)

This conflict arises from disagreements about how time and energy should
be allocated for studying. Parents may want the child to follow a fixed
study schedule, while the child may prefer a different routine, leading to
conflict.

Parent: “You always leave your homework until
so late at night. You're so inefficient!”

Child: ‘I prefer studying later. I just can’t focus
in the morning!”

Knowledge
Conflict (KC)

This conflict occurs when there is a mismatch in knowledge levels or
understanding between parents and children. Parents may have already
mastered certain knowledge and find it difficult to empathize with the
child’s struggles, or they may explain concepts from a perspective the child
cannot yet grasp. Additionally, parents might be unfamiliar with certain
subjects, leading the child to question their guidance.

Parent: “This problem is so simple. How can you
still not understand it?”

Child: “You don’t understand what I'm strug-
gling with! My teacher explained it differently
from you.”

Focus Conflict
(FO)

This conflict arises when parents are dissatisfied with the child’s attention
or focus during study time, believing the child is distracted or not con-
centrating sufficiently. Parents may attempt to intervene or remind the
child to focus, while the child may feel pressured or overwhelmed by the
interference, leading to emotional conflict.

Parent: “What are you daydreaming about? Fo-
cus on your homework!”

Child: “T wasn’t distracted, I was just thinking
about how to solve the problem.”

were automatically selected by GPT-40 within each code category to illustrate the typical manifestations of each
behaviour or conflict type.

5.2 Evaluation of Coding Consistency

To evaluate the consistency of GPT-40’s coding, we conducted an experiment comparing its outputs with those of
human experts. From each coding task, 200 instances were randomly selected. Four human experts independently
coded these instances, and their results were compared with GPT-40’s using Cohen’s Kappa Coefficient. A Consensus
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Table 4. Cohen’s Kappa consistency analysis between GPT-40 and human experts. This table shows the inter-rater agreement
(Cohen’s Kappa) between human experts (Expert 1 to Expert 4) and GPT-40. Each value represents the level of agreement
between expert pairs or between GPT-40 and individual experts. The final column provides Kappa values comparing GPT-40
to the consensus coding derived from majority voting among experts. In case of a tie, an additional education expert was
consulted for arbitration. This consensus coding serves as the benchmark for consistency. Higher Kappa values indicate
stronger agreement.

Cohen’s Kappa Value

Coding Task Expert Kappa Value w/ Consensus
Expert1 Expert2 Expert3 Expert4
Expert 1 - 0.330 0.348 0.409 0.519
Expert 2 0.330 - 0.405 0.392 0.510
. . Expert 3 0.348 0.405 - 0.738 0.768
Conflict Coding g erts 0400 0.392 0.738 - 0.804
GPT-40 0.410 0.444 0.458 0.500 0.517
Expert 1 - 0.473 0.457 0.467 0.587
Expert 2 0.473 - 0.524 0.627 0.697
Expert 3 0.457 0.524 - 0.802 0.797
Behaviour Codi
CRaviour Loamg  pyvertd  0.467 0.627 0.802 - 0.852
GPT-40 0.574 0.708 0.562 0.653 0.724

Coding was derived through majority voting among the experts and served as the gold standard for comparison.
We evaluated consistency across three dimensions: between human experts, between GPT-40 and individual
experts, and between GPT-40 and the expert consensus.

As shown in Table 4, GPT-40 demonstrated moderate to substantial agreement with individual experts in the
behaviour coding task, with Kappa values ranging from 0.562 (Expert 3) to 0.708 (Expert 2). According to Landis
and Koch [36], these values indicate substantial agreement with Expert 2 and moderate agreement with Expert 3.
Agreement with the expert consensus was even higher, at 0.724, indicating substantial agreement. In the conflict
coding task, Kappa values with individual experts ranged from 0.410 (Expert 1) to 0.500 (Expert 4), and the value
against consensus was 0.517, all within the moderate agreement range. Overall, GPT-40’s consistency with the
expert consensus was comparable to that of individual human annotators across both tasks.

The moderate agreement in conflict coding is reasonable given the subjective nature of the task. Prior work,
such as Stolcke et al. [55], highlights the inherent ambiguity in dialogue act annotation, where subtle shifts in
tone and context can lead to annotator disagreement. Similarly, Latif et al. [37], and Litman et al. [38] argue that
disagreement among annotators is common, even with proper training, especially in tasks involving emotion or
sentiment, where subtle cues may be interpreted differently. These studies suggest that a Kappa range of 0.41 to
0.60 is typical in such contexts, underlining the subjective nature of the task.

To better understand where GPT-40 aligned with or diverged from expert annotations, we analysed confusion
matrices (Appendix B). These matrices highlight patterns of agreement and common misclassifications across
categories, offering insights into the model’s strengths and areas for refinement. We also conducted a Chi-Squared
test to assess whether GPT-40’s coding deviated significantly from random chance. The test examined whether
the distribution of predicted labels was independent of expert annotations. For behaviour coding, the result was
x? = 1756.134, with a p-value of 1.19 x 10722, For conflict coding, y? = 333.131 with a p-value of 8.39 X 10,
Both results reject the null hypothesis with extremely high significance, confirming that GPT-40’s predictions are
strongly aligned with expert coding and not random.

In sum, the evaluation experiments show that LLM-based coding achieves substantial agreement in behaviour
coding and moderate agreement in conflict coding by human expert annotators. While it aligns closely with the
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Fig. 7. Average number of positive, neutral, and negative be- Fig. 8. Average numbers of each conflict type per user,
haviours for all participants, with positive behaviours (e.g., En- including types of conflicts defined in Table 3 (e.g.,
couragement (ENC)), neutral behaviours (e.g., Direct Instruction Knowledge Conflict (KC), Communication Conflict
(DI)), and negative behaviours (e.g., Criticism and Blame (CB)) (CC), and Focus Conflict (FC)). Error bar indicates 0.95
defined in Table 2. Error bar indicates 0.95 confidence level. confidence level.

expert consensus, some discrepancies remain, particularly with Expert 1. Further refinement in conflict coding
could improve its performance in more nuanced or complex interactions.

5.3 Analysis of Behavioural Dynamics

5.3.1 Overall Trend. For each homework involvement session, we extracted parental behaviours and parent-child
conflicts. Figure 7 illustrates the average number of positive, neutral, and negative behaviours per session across
all participants. Among these categories, positive behaviours were the most prevalent, accounting for 47.21%
of total behaviours, while negative behaviours were the least frequent at 9.07%. The most commonly exhibited
behaviour was Guided Inquiry, with parents engaging in this behaviour an average of 9.16 times per session.
This indicates that parents often ask questions or provide clues to guide their children towards independent
thinking and problem-solving. In contrast, negative behaviours occurred less frequently, with parents displaying
an average of 3.02 negative behaviours per session. Among these, Criticism and Blame was the most common
negative behaviour.

Despite the predominance of positive and neutral behaviours, the occurrence of parent-child conflicts was
frequent, with an average of 8.63 per session. Figure 8 highlights Knowledge Conflict as the most common conflict
(2.71 times per session), possibly due to the gap between parents’ higher education levels and their children’s
earlier stages of learning. This aligns with the Curse of Knowledge bias [10], where experts struggle to understand
novice perspectives. The second most common conflict type was Learning Method Conflict, averaging 1.50 times
per session, likely due to the disagreements between parents and children over the approach or strategies used
for learning and completing homework tasks.

5.3.2 Individual Analysis. To further understand negative parental behaviours, we analysed their distribution
across individual participants. Figure 9 presents the average number of behaviours per participant. While some
participants exhibited a very small proportion of negative behaviours, others, such as P4, P28, and P104, displayed
a significantly higher percentage of negative behaviours compared to their neutral and positive behaviours. This
suggests that these individuals may benefit from improving their behaviours during homework involvement.
We then examined the specific types of negative behaviours exhibited by each participant, as illustrated in
Figure 10. We found that some participants demonstrated only limited types of negative behaviours. For example,
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Fig. 10. Proportion of various negative behaviours per homework session for each parent.

P4 displayed just two types of negative behaviours, with Forcing and Threatening accounting for 93.75% of all
negative behaviours. Similarly, P33 exhibited two types of negative behaviours, with Criticism and Blame and
Forcing and Threatening each contributing 50%. In contrast, participants such as P0, P6, P32, and P104 displayed a
broader range of negative behaviours, suggesting a more varied pattern of interaction. These variations highlight
the individual differences in how parents manage homework involvement and may point to areas for targeted
behavioural improvement.

Finally, we investigated the average number of different conflict types per homework involvement session
for each parent, as shown in Figure 11. Our findings reveal significant variability in the number of conflicts
experienced by different families. For example, participants like P28, P32, and P104 averaged more than 15 conflicts
per session, while others, such as P3 and P35, experienced fewer than 3 conflicts on average. Moreover, the variety
of conflict types also differed among participants. Some, like P3, encountered only 3 types of conflict, while
others such as P4, P35, and P87 experienced 4 types. In contrast, participants like P0, P16, and P28 encountered
all types of conflicts. This suggests that the complexity of conflict during homework sessions can vary greatly
among families. Although Knowledge Conflict was the most common type of conflict overall, some participants
experienced other types more frequently. For instance, PO primarily dealt with Time Management Conflict, while
P96 had Rule Conflict as their dominant issue. These findings highlight that not only the number of conflicts but
also the types of conflicts vary widely among families.
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Fig. 12. Correlation between parental behaviours and parent-child conflicts (* p<0.05, ** p<0.01, *** p<0.001).

6 RELATIONSHIPS BETWEEN EMOTIONS, BEHAVIOURS AND CONFLICT IN CHINESE FAMILIES

This section explores the intricate relationships among emotions, behaviours, and conflicts during homework
involvement in Chinese families. We analysed data from 511 homework sessions across 65 families (excluding
one due to insufficient data), computing the total occurrences of each behaviour and conflict type per session.
Emotional shifts were assessed based on the change in parents’ self-reported pleasure, arousal, and dominance
before and after the homework.

Figure 12 displays the correlation matrix between parental behaviours and conflicts, with behaviours categorised
as positive, neutral, or negative (delineated by bold lines). Surprisingly, significant positive correlations with
conflict are found across all behaviour types, including positive behaviours, such as Labelled Praise and Unlabelled
Praise. This counterintuitive finding aligns with family psychology research suggesting that well-intentioned
parental involvement can sometimes increase tension during learning activities [18]. For example, Cheung et
al. [15] and Pomerantz et al. [52] observed that controlling forms of support, even when positively intended,
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Table 5. Case dialogue of parent-child conversation during homework involvement with behaviour coding (Participant 0,
April 11, 2024). "P" denotes the parent, and "C" denotes the child. Only the parent’s behaviours are coded in the Behaviour
column.

Speaker Utterance Behaviour

P Great job on the first page—well done. Keep it up, great job, you're doing really well. You're really holding LP
yourself to a high standard today.

C Yeah, I'm really proud of myself. -

P You should be! It shows you’re growing up and starting to expect more from yourself. ENC

C But when you want to get angry, you still get angry at me. -

P If you have high standards for yourself, I don’t need to get angry. But if you have very low standards for ~ GI
yourself, what do you think I'll do?

C Get angry. -

P So what do you want from me? For example, if you deliberately misbehave in front of me, don’t do your SR, CB
homework, make a mistake with everything you write, can’t correct things even after being told 5 times, do
you think I'll be happy or angry?

P You're almost out of time, it’s almost time to finish all your homework, and you haven’t completed this one MON, FD
task yet. Sigh, I really don’t want to get angry with you, but if I don’t watch you...

C Can’t you just explain it to me in a simpler way? -

P Have you timed yourself? How long will it take? Why are you hitting your face? Hurry up, hurry up. MON, IC, ENC
Once you finish this, today’s tasks will be complete. Come on, one final push, one burst of energy. Good—5
minutes will be enough.

C I think I can do it. -

P Good, but it also has to be all correct, okay? SR, ENC

may undermine children’s autonomy. Similarly, praise can be perceived as evaluative rather than supportive,
potentially triggering defensive responses from children [53].

To further illustrate this, we conducted a case-level analysis for an example dialogue (see Table 5). This example,
from Participant 0 on 11 April 2024, highlights how encouragement can become entangled with conditional
approval and pressure. The exchange begins with positive reinforcement ("keep it up, great job") but evolves into
implicit emotional contingencies. The child’s comment ( “But when you want to get angry, you still get angry at
me”) reveals an acute awareness of these shifting dynamics. As Pomerantz et al. [52] point out, such "controlling"
encouragement may shift focus from learning to performance, raising pressure rather than motivation. In the
example, the parent’s initial encouragement ("come on, one final push") gradually escalates into pressure, with
expectations shifting from task completion to flawless performance ("it also has to be all correct”). This reflects
the Moving Goalposts phenomenon described by Gurland and Grolnick [30], where shifting expectations can
undermine children’s sense of competence. Such dynamics help explain why even seemingly positive behaviours
may correlate with conflict, supporting Nunez et al’s [48] argument that the quality and context of parental
involvement matter more than the presence of traditionally “positive” behaviours.

As shown in Figure 12, among all behaviours, only Neglect and Indifference showed no significant correlation
with any conflict. This echoes Pomerantz et al’s [10] findings that excessive involvement can hinder autonomy.
This raises key questions: Can a certain level of detachment reduce conflict during homework? How might
parents strike a balance between involvement and harmony during homework sessions? As Hoover-Dempsey
and Sandler [33] argued, the challenge for parents is not simply being involved, but carefully navigating how
they engage. Different behaviours are also associated with specific conflict types. Behaviours such as Setting
Rules, Error Correction, and Criticism and Blame are linked to all conflict types, suggesting that even corrective
or guiding intentions may inadvertently increase friction. On the other hand, behaviours like Labelled Praise,
Unlabelled Praise, and Direct Instruction show fewer conflict correlations, though not entirely conflict-free.
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Fig. 13. Correlation between emotions, behaviours and parent-child conflicts (* p<0.05, ** p<0.01, *** p<0.001).

Figure 13 illustrates the correlation between perceived emotions, parental behaviours, and parent-child conflicts.
The bold lines divide behaviours into positive, neutral, and negative categories, while the red line separates
behaviours from conflicts. While correlation does not imply causation, it is valuable to examine how emotions
before and after homework relate to behaviours and conflicts. As shown, greater pre-homework pleasure correlates
positively with supportive behaviours like Encouragement, and negatively with negative behaviours such as
Criticism and Blame, Forcing and Threatening, and Belittling and Doubting. Similarly, higher perceived dominance
(a sense of control) before homework is associated with more positive behaviours and fewer conflicts, such as
Expectation Conflict, Communication Conflict, and Time Management Conflict. This suggests that parents who
start homework in a positive emotional state are more constructive and less likely to experience conflict.

Post-homework emotions follow similar trends. Positive behaviours are associated with higher post-homework
pleasure and dominance, and lower arousal, reflecting satisfaction and calm. In contrast, most negative behaviours
correlate with decreased post-homework pleasure and dominance, and increased arousal, indicating that negative
behaviours tend to leave parents feeling more emotionally agitated and less in control after the session. Notably,
Neglect and Indifference again shows no correlation, possibly reflecting disengagement or detachment during the
session.

Regarding conflicts, all conflict types negatively correlate with post-homework pleasure, aligning with Pekrun’s
control-value theory of achievement emotions [50]. Interestingly, Rule Conflict shows the weakest association with
post-homework emotions, indicating that it may be perceived as more neutral or procedural, potentially evoking
fewer emotional reactions compared to other types of conflicts. As noted by Dumont et al. [22], disagreements
over rules may represent normative aspects of homework interactions rather than deep interpersonal friction. By
contrast, Communication Conflict and Knowledge Conflict exhibit strong correlations with all post-homework
emotions as well as with emotional shifts. These conflict types may be especially emotionally destabilising.
Communication conflicts involve misunderstandings and frustration, while knowledge conflicts could highlight
gaps in understanding between parents and children, triggering what Nunez et al. [48] describe as parental
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anxiety about academic competence. Both are associated with notable shifts in arousal (indicative of stress) and
dominance (control), pointing to their potential to cause significant emotional upheaval.

In summary, these findings highlight the complex interplay among emotions, behaviours, and conflicts. While
positive emotional states before homework are associated with more positive behaviours and fewer conflicts,
emotionally charged dynamics (particularly involving communication or knowledge) can still arise. Moreover,
conflict during homework appears to have a lasting emotional impact on parents, underscoring the importance
of managing both how and when parental involvement occurs.

7 IMPLICATIONS AND LIMITATIONS

In this study, we developed an LLM-based pipeline to analyse large-scale parent-child homework interactions,
identifying parental behaviours and conflicts, and offering insights into parents’ emotion dynamics during
homework involvement. The findings carry several implications:

LLM-Assisted Analysis in Human-Centred Domains. While our study focuses on parent-child homework in-
teractions, the proposed LLM-assisted coding framework is adaptable to other contexts involving complex
interpersonal communication, such as healthcare consultations, workplace mentoring, and classroom discourse.
To apply it elsewhere, one should: (1) define a new analytical target (e.g., support types, conflict, emotion); (2)
collect relevant transcripts or recordings; and (3) iteratively construct a domain-specific codebook with expert
input, guided by open, axial, and selective coding. GPT-40 can be effectively steered through prompt engineering
and few-shot examples from expert-annotated data. Our modular pipeline also allows domain-specific adaptation
of conflict dimensions (e.g., “trigger,” “intensity”), and future work may explore prompt or codebook transfer to
accelerate deployment in related fields.

Implications for Family Education and Psychological Practice. By categorising parental behaviours and their
emotional dynamics, this study enhances our understanding of how specific parenting behaviours influence
child development and family relationships. The findings suggest that even seemingly supportive behaviours
(e.g., unlabelled praise) might unintentionally contribute to conflict, allowing for more mindful interventions
[7]. Furthermore, the emotional dynamics provide valuable insights into the psychological processes involved
in parenting, which could lead to the development of more psychologically informed frameworks for family
education [20]. This research bridges gaps in understanding emotional and behavioural patterns, which is essential
for crafting interventions that foster healthier, more supportive parent-child relationships.

Implications for Future Intervention Technologies. The emotional profiles captured in our study provide a
foundation for designing emotion-sensitive tools to assist parents in managing homework-related stress. For
example, systems could monitor emotional states (e.g., pleasure, dominance) and suggest adaptive strategies
(e.g., reducing pressure, using calming techniques) during moments of tension. This aligns with the principles of
Authoritative Parenting [28], which balances responsiveness and appropriate demands for positive child outcomes.
Future technologies might provide tailored feedback to support parents in dynamically adjusting their strategies,
such as offering autonomy when stress levels rise or recommending calming techniques during tense moments,
ultimately promoting healthier parent-child relationships and supporting more effective parenting.

To the best of our knowledge, this is the first study to comprehensively investigate the emotional and behavioural
dynamics of parental homework involvement through parent-child conversations. However, several limitations
should be acknowledged:

Sampling Bias. As outlined in Section 3.1, the parents in our sample had above-average education levels
compared to national statistics in China. This creates a sampling bias and limits the generalisability of our
findings. Future studies should aim for more diverse samples to ensure broader applicability.

Use of Text Transcripts Only. Our analysis relied exclusively on text transcripts, omitting prosodic features such
as tone, pitch, and speech dynamics. This decision protected participant privacy and simplified data processing,
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Fig. 14. Different impacts of recording on educational behaviours (self-reported).

but may have reduced the granularity of emotional and behavioural analysis. Emotional nuances, such as sarcasm,
irritation, or affection, are often conveyed through intonation rather than word choice. Text alone may also
obscure the affective meaning of simple expressions like “oh” or “hmm,” which can vary widely depending on
vocal delivery. Audio-based analysis could provide richer insight into conflict intensity and emotional expression
even when the verbal content remains the same.

Hawthorne Effect. The act of recording may have influenced participants’ behaviour, a phenomenon known as
the Hawthorne Effect. To assess this, we asked parents to rate daily whether recordings affected their natural
performance * using a 5-point Likert scale where 1 to 5 indicates “Completely unaffected”, “Basically unaffected’,
“Slightly affected”, “Significantly affected” and ‘Extremely affected”. As shown in Figure 14, most participants
(78.04%) fell into "Completely unaffected’ or ‘Basically unaffected’ categories, with only 7.26% reporting significant
influence. While this suggests limited impact, we cannot fully rule out behavioural changes due to the presence
of recording.

Privacy Concerns. Privacy is a critical consideration in our research. We took extensive measures to ensure that
participants were fully informed about the data collection and future usage, and strictly limited the scope of our
study to homework-related interactions. Data was stored on secure hardware to protect the participants’ privacy.
However, to protect privacy, we opted not to collect audio-visual data, which may have constrained the depth
and accuracy of affective and behavioural analysis.

8 CONCLUSION

While parental homework involvement is often seen as beneficial, it can also be a significant source of stress and
conflict. Despite this complexity, educational systems frequently assume that parents can provide effective support
without sufficient guidance, overlooking the emotional and relational challenges that homework interactions
entail. This study addresses a key methodological gap by demonstrating how large-scale, naturalistic parent-child
interactions can be unobtrusively analysed through LLM-powered conversation analysis. Drawing on 475 hours of
in-home audio recordings from 78 Chinese families, we reveal nuanced emotional and behavioural dynamics that
traditional retrospective or observational methods may overlook. Our analysis uncovers how parents’ emotional
states shift throughout the homework process and how these shifts intersect with specific behavioural patterns
and conflict types.

Importantly, our findings challenge the assumption that “positive” behaviours always yield positive outcomes.
Even well-intentioned actions such as Unlabelled Praise can be linked to increased conflict. Beyond its method-
ological contributions, this work enriches theoretical understanding of family education by illuminating the

4The question is “Due to the fact that you knew the homework involvement behaviour today was recorded, did this affect your true performance?”
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emotional texture of everyday parent-child exchanges. These insights have implications not only for research
in ubiquitous computing, computational social science, and education, but also for designing more empathetic,
evidence-based interventions that support families in navigating the complexities of homework involvement.
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Appendix
A Coding Usage Guidelines for Homework Assistance

This section outlines the coding guidelines used for analysing parent-child conflicts and parental behaviours
during homework assistance (see Tables B.1 and B.2). The coding manual ensures consistency in annotation
by providing clear definitions, usage examples, and contextual notes for each code. These guidelines serve as a
practical reference for researchers and coders, supporting systematic identification and categorisation of key
behaviours and conflict types. Each code is accompanied by detailed instructions on its application to promote
reliability and analytical rigor.

B Analysis of Category Confusion in GPT-40 Coding Using Confusion Matrix

To assess the alignment between GPT-40 and expert annotations, we used confusion matrices to examine coding
performance across behavioural and conflict categories. These matrices visualise which categories GPT-40
correctly identified and which it misclassified, offering insights into systematic biases in GPT-40’s performance,
with certain categories being more prone to misclassification.

Behaviour Confusion Analysis. As shown in Figure B.1, GPT-40 demonstrated high consistency with expert
annotations in structured behavioural categories, including Information Teaching (28 matches), Error Correction (14
matches), and Direct Command (19 matches). However, several categories were frequently confused. For example,
Indirect Command (IC) was often misclassified as Direct Command or Guided Inquiry, suggesting difficulties
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Fig. B.1. Confusion matrix of parental behaviour classification by GPT-40. Diagonal cells indicate correct classifications, and
off-diagonal cells reflect misclassifications.
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Fig. B.2. Confusion matrix of parent-child conflict classification by GPT-40. Diagonal cells indicate correct matches and
off-diagonal cells reflect areas of confusion.

Proc. ACM Interact. Mob. Wearable Ubiquitous Technol., Vol. 9, No. 3, Article 80. Publication date: September 2025.



80:26 « Gaoetal.

Table B.1. Coding usage guidelines for parent behaviour during homework involvement.

Code Name Usage Guidelines

Encouragement (ENC) Use this code when parents offer positive reinforcement and encouragement, especially when the
child faces difficulties, regardless of the outcome.

Labelled Praise (LP) Use this code when parents clearly point out a specific behaviour, achievement, or performance
and give positive feedback.

Unlabelled Praise (UP) Use this code when parents give general, unspecific praise without focusing on particular details or
behaviours.

Guided Inquiry (GI) Use this code when parents help the child find a solution by asking questions or offering hints,
rather than directly giving the answer.

Setting Rules (SR) Use this code when parents establish clear rules and expect the child to follow them. These rules
are often related to homework order, time, or completion standards.

Sensitive Response (SRS) Use this code when parents recognize the child’s emotions and provide comfort or emotional
support.

Direct Instruction (DI) Use this code when parents provide direct answers or solutions without encouraging the child to
think through the problem.

Information Teaching (IT) Use this code when parents provide systematic explanations to help the child understand new
knowledge or concepts.

Error Correction (EC) Use this code when parents identify errors in the child’s homework and guide them to make
corrections.

Monitoring (MON) Use this code when parents monitor the child’s homework progress or check the quality of their
work.

Direct Command (DC) Use this code when parents give a firm command in a direct and authoritative manner.

Indirect Command (IC) Use this code when parents use a more subtle or indirect approach to encourage the child to
complete tasks.

Criticism & Blame (CB) Use this code when parents criticize or blame the child for not meeting expectations.

Forcing & Threatening (FT) Use this code when parents use threats or force to make the child complete a task.

Neglect & Indifference (NI) Use this code when parents ignore or display indifference toward the child’s needs, emotions, or
requests for attention.

Belittling & Doubting (BD) Use this code when parents use belittling or doubting language to undermine the child’s abilities
directly.

Frustration & Disappointment  Use this code when parents express disappointment due to the child’s academic performance or
(FD) lack of progress.
Impatience & Irritation (II) Use this code when parents become frustrated or impatient with the child’s learning pace or

performance.

in differentiating between directive styles. Emotional behaviours also posed challenges: Sensitive Response and
Impatience and Irritation were frequently mistaken for Encouragement and Monitoring, indicating ambiguity in
identifying emotional tone. Misclassifications were also observed in affectively charged categories such as Neglect
and Indifference, Frustration and Disappointment, Forcing and Threatening, and Criticism and Blame.

Conflict Confusion Analysis. Similarly, Figure B.2 shows that GPT-40 performed well in coding structured
conflict types like Knowledge Conflict (26 matches), Time Management Conflict (19 matches), and Focus Conflict (16
matches). However, overlaps were observed in conceptually adjacent categories. For instance, Expectation Conflict
was often confused with Knowledge Conflict, and Learning Method Conflict was misclassified as Time Management
Conflict, suggesting blurred boundaries in parental interventions. Greater confusion occurred in emotionally and
interpersonally complex categories. Emotional Conflict and Communication Conflict were frequently misclassified,
highlighting GPT-40’s limitations in parsing subtle relational tensions. Rule Conflict was another challenging
category, with misclassification occurring in relation to Time Management Conflict and Learning Method Conflict,
possibly due to overlaps in rule enforcement and learning structure.
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Table B.2. Coding usage guidelines for parent-child conflict during homework involvement.

Code Name

Usage Guidelines

Expectation

Apply this code when there is a significant discrepancy between parents’ expectations and the child’s self-perception

Conflict or goals. This may also include cases where parents compare the child to peers or siblings, adding pressure.

Communication  Use this code when communication breakdowns occur due to negative communication styles such as parental criticism

Conflict or questioning, leading to frustration. Pay attention to whether the parent blames or belittles the child and the child’s
emotional response to it.

Learning Method  Use this code when parents attempt to enforce a change in the child’s learning method or directly intervene, particularly

Conflict when this disagreement leads to conflict.

Rule Confflict Use this code when the conflict revolves around parental rules, boundaries, or control, such as how and when the
child should complete their homework. Pay special attention to cases where the child expresses dissatisfaction with
the rules or seeks more autonomy.

Time Use this code when the conflict centers on how study time is managed, the frequency of study sessions, or the child’s

Management energy allocation. This includes situations where the child expresses dissatisfaction with the time constraints imposed

Confflict by parents.

Knowledge Apply this code when the conflict stems from a difference in knowledge mastery, a lack of understanding of the

Conflict child’s learning difficulties, or when the child questions the parent’s knowledge. Pay special attention to instances

where the parent underestimates the difficulty of the material for the child.

Focus Conflict

Use this code when the conflict is driven by the parent’s dissatisfaction with the child’s focus or attention during
study, particularly when repeated parental intervention causes tension.

In conclusion, the confusion matrices indicate that GPT-40 performs reliably in well-defined, instructional
categories but faces difficulties with emotionally nuanced and context-dependent behaviours and conflicts.
Enhancing GPT-40’s sensitivity to emotional tone, implicit meaning, and contextual cues may significantly
improve its performance in these areas, offering more accurate and human-aligned coding in future analyses.

C Prompt for Data Processing
C1

# Correcting Transcription Errors in Parental Homework Involvement (Python Dictionary Format)

Prompt for Fixing Transcription Errors

## Objective
Correct transcription errors in the text of parents helping their kids with homework while preserving the original
expression style.

## Input

- A list of Python dictionaries, each containing:
- Conversation ID ("id™)
- Speaker (" speaker™)
- Transcribed content (~content™)

## Processing Steps

1. *%xParse the Dictionary Listx*: Read through each transcription entry.

2. x*xIdentify Transcription Errors*x: Carefully examine and identify homophones or typographical errors in the
“content™ section.

3. **Correct Errors*x: Correct the errors without altering the original sentence style to improve the clarity and
accuracy of the text.

4. **Maintain Original Style*x: When updating the ~content” field, ensure that the original expression style is
preserved, striving to maintain the natural flow of the original text.

5. **Structure Validation*x: After correction, ensure that the structure of each dictionary remains identical to
the corresponding original dictionary, including but not limited to field order and data types.
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## Output Format
Please return the output in the following strict format, retaining only the “id™ and ~content™ fields and correcting
only the “content™ field:

T~ “python

L
{'id': 1, 'content': 'Corrected content 1'},
{'id': 2, 'content': 'Corrected content 2'},
{'id': 3, 'content': 'Corrected content 3'},

]

## Considerations

- **Retain Conversational Stylex*: Pay special attention to preserving the conversational characteristics of the
transcribed text when correcting errors.

- **Minimize Intervention*x: Adjustments should minimally impact the original meaning and expression, correcting
only obvious typographical errors and homophone transcription errors while avoiding over-editing.

- *xxClarity and Accuracyx*: While retaining the conversational style, ensure that the clarity and accuracy of the
text are enhanced.

- *#xStructural Consistency**: Ensure the output dictionary structure is fully consistent with the input data, with
the same number of entries, field order, and data types, and only the “content™ field is corrected as needed.

- xxLength Consistencyx*: Ensure that each dictionary's length after correction matches the original data, avoiding
any length changes due to content addition or omission.

- x%Preserve All Entriesx*: Ensure all original entries are retained in the output data, with no omissions or
deletions.

- **No Deletion of Original Content*x: Ensure all original content is preserved, with corrections made without
deleting any parts, especially numbers and sentences.

C.2  Prompt for Role Recognition from Transcripts
# Speaker Role Identification Task

## Task Description

Use transcribed audio text to identify the roles of speakers in the context of parents helping their children with
homework. This API can automatically identify the number of speakers and assign each segment of speech to a specific
speaker (e.g., 'speaker 1', 'speaker 2', etc.). When two speakers are identified, it is usually assumed that one
is the parent and the other is the child. If three or more speakers are identified, there might be inaccuracies in
the number of speakers detected by the API. In such cases, two or more identified speakers might actually be the
same person (e.g., both the parent or both the child) or might include others (e.g., someone playing a recording
of a lesson).

## Input Format

The input is a list of dictionaries, each corresponding to a segment of transcribed text. Each dictionary contains
the following keys:

- "id": The conversation ID.

- "speaker": A string representing the label assigned to the speaker (e.g., "speaker 1").

- "content": A string containing the transcribed text for that segment.

## Output
The output should be a dictionary mapping speaker labels to their inferred roles. The roles can be "parent"

"child", or "others". The "others" role should only be used when there are three or more speakers.

#i## Role Inference Guidelines
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- *xxparent*x: Typically asks questions, assigns tasks, gives instructions, commands, explains concepts, criticizes,
encourages, or provides help.

- xxchildx*: Typically requests help/guidance/praise, expresses confusion, or asks questions.

- *xothers**: Recordings that appear in the conversation can be labeled as "others". "others" do not participate
in the conversation and typically do not respond to "parent" or "child".

### Output Format

Please return the result in the following format, strictly as a dictionary without explanatory text:
T python

{

"Speaker 1":
"Speaker 2": "",

### Considerations

1. Role inference should be based on the content of the conversation, not just the sequence of speakers.

2. For three or more speakers, carefully distinguish between roles. Only label as "others" when it is very clear;
otherwise, do not infer "others".

3. For each speaker, analyze their speech content in detail to avoid mistakenly labeling an actual participant in
the conversation as "others". Consider marking "others" only in very rare cases.

D Prompt for Understanding Behavioural Dynamics During Homework Involvement

D.1  Prompt for Parent Behaviour ldentification

# Task Description

You are a family education expert, and your task is to analyze the specific behaviors of parents during homework
assistance. You need to carefully review the provided dialogue content, identify and capture dialogue segments that
reflect parental behavior, and classify these behaviors using predefined behavior categories.

## Behavior Categories
### Positive Behaviors

#i### 1. xxEncouragement (ENC)**
- *xCode Definition*x: The parent actively supports the child's efforts and progress through words or actions,
boosting the child's confidence and motivation to learn, helping them overcome difficulties.
- x*Usage Guidelinesx*: Use when the parent provides positive support and encouragement, especially when the child
encounters difficulties, and the parent maintains a positive attitude regardless of the outcome.
- **Examplexx*:

- Parent: "You've worked really hard, keep it up! I believe in you!"

- Parent: "Don’t worry, we’ll take it step by step, you’ll definitely get it."

#### 2. *xLabelled Praise (LP)*x
- x*%Code Definition*x: The parent explicitly points out specific behaviors or achievements of the child and offers
praise, helping the child recognize their concrete progress and strengths.
- x*xUsage Guidelinesx*: Use when the parent clearly identifies a specific behavior, achievement, or performance of
the child and provides positive feedback.
- xxExamplexx:

- Parent: "You did this addition problem perfectly, no mistakes at all!"

- Parent: "Your handwriting is really neat this time, keep it up!"

#### 3. x*xUnlabelled Praise (UP)**
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- x%Code Definition*x: The parent offers general praise to the child but does not point out any specific behaviour
or achievement.
- *xUsage Guidelines*x: Use when the parent gives unlabelled praise without mentioning specific details or actions.
- *xxExamplex*:

- Parent: "You're doing great, keep going!"

- Parent: "Wow, amazing!"

#### 4. x*Guided Inquiry (GI)=*x*
- xxCode Definition**x: The parent guides the child to think independently and solve problems through questions or
hints, rather than directly providing the answer, encouraging the child to explore and think critically.
- xxUsage Guidelines**: Use when the parent helps the child find solutions through questions or hints rather than
directly giving the answer.
- xxExamplexx:

- Parent: "Where do you think this letter should go?"

- Parent: "What strategy can we use to solve this problem? Think about a few ways."

#### 5. x*Setting Rules (SR)*x
- x*xCode Definition**: The parent sets clear rules or requirements for the child to complete their homework, helping
the child establish good study habits and time management skills.
- x*Usage Guidelines**: Use when the parent sets specific rules and requires the child to follow them, typically
related to the order of tasks, time, or completion standards.
- **xExample**:

- Parent: "You need to finish your language homework first before you can watch cartoons."

- Parent: "You have to finish all your homework before dinner, then you can go out to play."

#### 6. x*Sensitive Response (SRS)**
- x%Code Definition*x: The parent responds to the child's emotions, needs, and behaviors in a timely, appropriate,
and empathetic manner. The parent perceives the child's feelings and provides emotional support.
- x*xUsage Guidelinesx*: Use when the parent recognizes the child’s emotions and offers understanding and emotional
comfort or support.
- **Examplexx*:

- Parent: "I know you're feeling tired, let's take a break and continue later, okay?"

- Parent: "Are you finding this problem difficult? It’s okay, we’ll go over it together."

### Neutral Behaviors

#### 7. **xDirect Instruction (DI)**
- x%Code Definition**: The parent directly tells the child how to complete a task or solve a problem without using
an exploratory or guided approach.
- *xUsage Guidelines*x: Use when the parent provides the answer or solution directly without guiding the child to
think through questions or hints.
- **xExample**:

- Parent: "You should do it like this, add 4 to 6, and it equals 10."

- Parent: "Just copy the answer directly, don’t overthink it."

#it##t 8. *xInformation Teaching (IT)x*
- x*Code Definition**: The parent imparts new knowledge or skills to the child through explanations, such as
explaining concepts or lessons, to help the child understand new study material.
- x*Usage Guidelines**: Use when the parent provides systematic explanations to help the child learn new knowledge
or skills.
- *xxExamplex#:

- Parent: "The word ‘tree’ is written with a wood radical on the left and ‘inch’ on the right, let’s write it
together."

- Parent: "The multiplication table goes like this, two times two equals four, two times three equals six. Let’s
memorize these first."
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#### 9. **xError Correction (EC)#*x
- x%Code Definition*x: The parent points out mistakes in the child’s homework and guides them to make corrections.
- x*Usage Guidelinesx*: Use when the parent identifies mistakes in the child’s homework and guides the child to
correct them.
- *xxExamplex*:

- Parent: "You missed the ‘wood’ radical here, write it again."

- Parent: "This addition is wrong, redo it, and make sure to align the columns."

#i### 10. *xMonitoring (MON)*x*
- xxCode Definition**: The parent periodically checks the child’s homework progress or completion to ensure tasks
are done on time.
- xxUsage Guidelines**: Use when the parent checks the child’s homework progress or reviews the quality of the
work.
- xxExamplexx:

- Parent: "How many pages have you written? Let me check for mistakes."

- Parent: "I’11 check your pinyin homework today to see if there are any issues."

#i### 11. *xDirect Command (DC)**
- *xCode Definition**: The parent uses clear, direct language to command the child to perform a task or behavior,
often with a strong, imperative tone.
- *xUsage Guidelines*x: Use when the parent gives a command in a forceful manner, requiring the child to complete
a task.
- **xExamplex*:

- Parent: "Go do your math homework right now, no more delays!"

- Parent: "Stop playing with your toys and finish copying your pinyin."

#i### 12. *xIndirect Command (IC)**
- x%Code Definition**: The parent uses a more indirect approach to convey a request to the child, such as a
suggestion or implication, rather than giving a direct order.
- xxUsage Guidelines**: Use when the parent suggests or implies that the child should complete a task without
directly commanding them.
- **Examplexx*:

- Parent: "Have you finished your homework? Maybe it's time to get it done?"

- Parent: "Let’s finish the homework first, so we don’t have to worry about it later."

### Negative Behaviors

###H# 13, **xCriticism & Blame (CB)**
- *xCode Definition*x: The parent expresses negative evaluations of the child’s mistakes or behavior, directly
blaming the child for their shortcomings, potentially using belittling language.
- *xUsage Guidelines*x: Use when the parent criticizes or blames the child for not meeting expectations.
- **Examplexx*:
- Parent: "How could you get such an easy character wrong?"
- Parent: "I’ve told you a thousand times, why can't you remember?"

#### 14. *xForcing & Threatening (FT)#*x
- *xCode Definition*x: The parent applies pressure or threatens consequences to force the child to comply with
their demands, aiming to achieve the desired behavior.
- xxUsage Guidelines**: Use when the parent uses threats or force to demand task completion.
- *xxExamplex*:
- Parent: "If you don’t finish your homework, you won’t get to play with your blocks!"
- Parent: "If you don’t finish it, I’11 take away your toys!"

#### 15. *xNeglect & Indifference (NI)x=*
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- *x%Code Definitionx*: The parent shows disregard or indifference to the child’s needs or emotions, providing no
attention or response.
- *xUsage Guidelines*x: Use when the parent ignores the child’s requests, emotions, or behavior, showing no care
or reaction.
- **xExample**:

- Child: "Mom, can you help me with this problem?"

- Parent (ignores the child and continues using the phone).

#i### 16. *xBelittling & Doubting (BD)*x
- **Code Definition*x: The parent belittles or doubts the child’s abilities, directly undermining the child’s
confidence and motivation. This type of language or behavior often conveys distrust or dissatisfaction with the
child’s abilities.
- xxUsage Guidelines**: Use when the parent uses derogatory language or expresses doubt about the child’s abilities,
typically showing a lack of confidence in the child’s learning capabilities or expressing strong dissatisfaction
with their performance.
- *xxExamplex*:

- Parent: "How can you be so dumb, you can’t even do simple addition?"

- Parent: "With grades like yours, there’s no way you’ll get into a good school."

#### 17. *x*Frustration & Disappointment (FD)#**
- xxCode Definitionx*: The parent expresses feelings of frustration or disappointment due to the child’s performance
not meeting expectations, often accompanied by negative emotional expressions.
- x*Usage Guidelines**x: Use when the parent expresses disappointment due to the child’s academic performance or
progress not meeting expectations.
- xxExamplexx:

- Parent: "I didn’t expect you to do so poorly, you really let me down."

- Parent: "I thought you would do better, I guess I was wrong."

###Ht 18. *xImpatience & Irritation (II)xx*
- x%xCode Definition*x: The parent shows impatience or irritation due to the child’s performance not meeting
expectations, often accompanied by negative language or behavior.
- xxUsage Guidelines**: Use when the parent expresses impatience or frustration with the child’s learning pace or
performance.
- **xExample**:

- Parent: "Why are you so slow? I’ve been waiting forever!"

- Parent: "How come you still haven’t finished? You’re always dragging your feet!"

# Input Format

The input is a list of dictionaries representing audio segments, each dictionary contains:
- 'id': Identifier for the segment.

- 'speaker': The role of the speaker (parent, child, or others).

- 'content': The dialogue content of the segment.

# Output Format

The output is a JSON object, segmenting the dialogue record into different behaviors labeled with a "behaviour_id"
(each behavior may consist of one or more sentences). The corresponding start and end IDs of the dialogue segment
are marked for each behavior. Provide a description of the behavior in the "Description of behavior" and then map
this behavior to the parent behavior code abbreviation "code," ensuring accurate classification.

The output should be strictly returned in the following format, enclosed in ~~~json™ "~
“Tjson
L
{

"behaviour_id": 1,
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"Start ID": The start ID of the dialogue segment corresponding to this behavior,
"End ID": The end ID of the dialogue segment corresponding to this behavior,

"Description of behavior": "Description of the behavior",
"Parent Behavior": "Specific words of the parent",
"code": "Behavior abbreviation",

# Example Output
ST json

L

"behaviour_id": 1,
"Start ID": The start ID of the dialogue segment corresponding to this behavior,
"End ID": The end ID of the dialogue segment corresponding to this behavior,

"Description of behavior": "The parent gave clear positive feedback on the child’s math performance.",
"Parent Behavior": "You did a great job on your math today!",
"code": "Labelled Praise (LP)"

b

{

"behaviour_id": 2,
"Start ID": The start ID of the dialogue segment corresponding to this behavior,
"End ID": The end ID of the dialogue segment corresponding to this behavior,
"Description of behavior": "The parent encouraged the child to keep trying and set a goal to reduce errors,
expressing hope for future improvement.",
"Parent Behavior": "Keep it up, let’s aim to make fewer mistakes next time!",
"code": "Encouragement (ENC)"
3,
{
"behaviour_id": 3,
"Start ID": The start ID of the dialogue segment corresponding to this behavior,
"End ID": The end ID of the dialogue segment corresponding to this behavior,
"Description of behavior": "The parent gave the answer directly without encouraging independent thinking.",
"Parent Behavior": "The answer to this problem is 3, just write it down.",
"code": "Direct Instruction (DI)"

D.2 Prompt for Parent-Child Conflict Identification
# Parent-Child Conflict Identification Task

## Below are common classifications of parent-child conflicts during homework assistance:

### 1. *xExpectation Conflict (EC)**

- x*%Code Definition*x: Parents have high expectations for their child's academic performance, progress, or future,
while the child's actual abilities, goals, or interests do not align with these expectations, leading to conflict.
Parents may compare the child's performance with others, intensifying the conflict.

- *xUsage Guidelines*x: Use when parents have excessive demands on the child's performance or when there is a clear
discrepancy between the parent's expectations and the child's self-perception. This includes situations where the
parent compares the child to others (e.g., classmates, siblings), causing pressure.
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- **xExamplex*:
- Parent: "You should score full marks like your classmates. How can you make mistakes on such easy questions?"
- Child: "I've done my best! Why do you always think I'm worse than others?"

### 2. *xCommunication Conflict (CC)x*
- x*Code Definitionx*: Conflict arising from different communication styles between parents and children during
homework assistance. Parents may criticize, question, or belittle the child, leading the child to feel misunderstood
or oppressed, worsening communication barriers.
- *xUsage Guidelines*x: Use when negative communication, such as emotional outbursts, criticism, or questioning,
leads to conflict. Pay attention to whether the parent blames or belittles the child's performance and the child's
resulting resistance.
- *xxExamplex*:

- Parent: "What's wrong with you? I've explained this so many times, and you still don't get it!"

- Child: "I don't want to listen to you anymore! You always yell at me like this!"

### 3. *xLearning Method Conflict (LMC)=*x
- *xCode Definitionx*: Disagreements between parents and children on how to complete homework. Parents may feel the
child's methods are inefficient and try to enforce their own, while the child insists on using their own approach
and resists intervention.
- *xUsage Guidelines**: Use when the parent tries to force the child to change learning methods or directly intervene
in the learning process, especially when disagreements over methods lead to conflict.
- **Examplex*:

- Parent: "You can't study like this; you should finish all the questions first and then check them!"

- Child: "This is how I like to do it! Why should I follow your way?"

### 4. **Rule Conflict (RC)**
- *xCode Definition**: Conflict between parental control and the child's autonomy regarding rules set for studying.
Parents may try to control the child's study schedule and methods through strict rules, while the child seeks more
autonomy and flexibility.
- xxUsage Guidelinesx*: Use when conflict involves rules, boundaries, or control set by parents, such as study
time or homework completion methods. Pay attention to whether the child expresses dissatisfaction with the rules
or seeks more autonomy.
- **Examplexx*:

- Parent: "You must do your homework right after dinner; no more procrastinating!"

- Child: "I want to play a little longer! You always control everything!"

#i## 5. *xTime Management Conflict (TMC)**
- xxCode Definition**: Disagreement between parents and children on how to allocate time and energy for studying.
Parents may expect the child to follow a fixed schedule, while the child has a different time arrangement, leading
to conflict.
- *xUsage Guidelines*x: Use when conflict revolves around study time, energy allocation, or the pace of study.
Especially focus on whether the child expresses dissatisfaction with the parent's time requirements.
- **Examplexx*:

- Parent: "You always leave your homework until late at night. Your efficiency is too low!"

- Child: "I prefer studying later. I can't focus in the morning!"

### 6. *xKnowledge Conflict (KC)**

- *xCode Definition*x: Conflict caused by differences in knowledge level or understanding between parents and
children. Parents, having mastered certain knowledge, fail to understand why the child struggles or cannot explain
things from the child’s perspective, leading the child to feel misunderstood or criticized. Additionally, parents'
unfamiliarity with certain study content may cause the child to doubt the correctness of their guidance, further
sparking conflict.

- #*xUsage Guidelines**: Use when conflict involves differences in knowledge mastery, the parent's lack of
understanding of the child's learning difficulties, or the child's doubt in the parent's knowledge. Pay attention
to whether parents underestimate the difficulty of the child's learning.
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- **xExample**:
- Parent: "This problem is so simple; how can you not get it?"
- Child: "What you’re explaining is different from what the teacher said. I don’t understand."

### 7. *xFocus Conflict (FC)*x
- x*Code Definition**: Parents are dissatisfied with the child's focus during the study, believing the child is
distracted or inefficient. They try to remind or correct the child to stay focused, while the child may feel
pressured by excessive interference, resulting in conflict.
- xxUsage Guidelines**: Use when conflict arises because the parent feels the child is not paying attention or
focusing on their studies, especially when the parent constantly interferes with the child's learning state.
- xxExamplexx:

- Parent: "What are you daydreaming about? Focus and do your homework!"

- Child: "I'm not daydreaming; I'm thinking about how to solve the problem!"

## Conflict Intensity Judgment Criteria

### Intensity Levels:
1. High 2. Medium 3. Low

### Judgment Criteria:

##H# High

- xxTone*xx: The tone of the conversation is extremely intense, often involving shouting, criticism, or scolding.
- *xSeverity of Language**: The language includes insulting, belittling, or blaming remarks.

- xxLength*x: The conversation is lengthy, with escalating tension.

- **xBody Language (if described)**: Involves intense gestures like slamming tables or throwing objects.

**Examplexx:
- Parent yells: "How can you be so useless? You can't even do this right!"
- Child shouts: "I've tried my best! Why do you always scold me?"

#i#Ht# Medium

- xxTone**: The tone is relatively emotional but does not reach shouting, possibly involving strong dissatisfaction
and dispute.

- *xSeverity of Languagex*: The language includes criticism or blame, but no serious insults.

- xxLength*x: The conversation is of medium length, with some dispute but not escalating further.

**Examplexx:
- Parent says: "Why did you do poorly again this time? It's so disappointing."
- Child replies: "I tried really hard; I'll do better next time."

#i### Low

- x*Tonex*: The tone is calm or slightly dissatisfied, but generally controlled, possibly including mild criticism
or suggestions.

- x*xSeverity of Language*x: The language does not contain severe negative words, focusing more on expressing
disappointment or offering suggestions.

- *xxLength*x: The conversation is short, with relatively mild conflict.

**xExamplex*:
- Parent says: "This time's result isn't ideal; try harder next time."

- Child replies: "Okay, I'll work on it."

## Task Description
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Using audio transcription text, identify x*parent-child conflict** scenarios in conversations during homework
assistance. Each scenario should be described with its trigger, process, specific behaviors of the parent and
child, conflict type, and intensity level.

## Note: The number of conflicts in a single conversation is not fixed, and multiple conflicts may occur.

## Input Format

The input is a list of dictionaries, each representing a segment of transcribed text. Each dictionary contains the
following keys:

- "id": the dialogue ID.

- 'speaker': the role of the speaker (parent, child, or others).

- "content": the string containing the transcribed text.

## Example Output

Below is an example of the output format, using JSON to describe **parent-child conflict** scenarios identified in
homework assistance conversations. Each scenario includes the trigger, process, specific behaviors of the parent
and child, conflict type, and intensity level. Additionally, the dialogue segment's start and end IDs corresponding
to the conflict are marked.

“Tjson

C

"scene_id": 1,
"Start ID": The start ID of the dialogue segment corresponding to this conflict,
"End ID": The end ID of the dialogue segment corresponding to this conflict,
"trigger": "The child repeatedly made mistakes in math homework, and the parent became dissatisfied.",
"process": "The parent noticed the child made a mistake in a simple addition problem and became increasingly
impatient. The child showed dissatisfaction and began to resist.",

"parent_behavior": "Parent criticizes: 'How could you get such an easy question wrong? I’ve already taught
you!'",
"child_behavior": "Child retorts: 'I’ve already done it several times! Why do you keep criticizing me?'",
"conflict_type": "Expectation Conflict (EC)",
"severity": "Medium"
3,
{

"scene_id": 2,
"Start ID": The start ID of the dialogue segment corresponding to this conflict,
"End ID": The end

ID of the dialogue segment corresponding to this conflict,

"trigger": "The child was distracted while writing pinyin, and after multiple reminders, the parent lost
patience.",

"process": "The parent noticed the child daydreaming during homework and, after several reminders, became
strict. The child began to resist and refused to continue doing homework.",

"parent_behavior": "Parent yells: 'What are you daydreaming about? Focus, or you won’t be allowed to watch
TV after finishing your homework!'",

"child_behavior": "Child mutters: 'I wasn’t daydreaming, I was thinking about how to write the problem!'",

"conflict_type": "Focus Conflict (FC)",
"severity": "High"

"scene_id": 3,
"Start ID": The start ID of the dialogue segment corresponding to this conflict,
"End ID": The end ID of the dialogue segment corresponding to this conflict,
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"trigger": "The child insisted on using their own method during the learning process, and the parent tried
to intervene.",

"process": "The parent believed the child’s learning method was incorrect and tried to get the child to
follow their instructions, but the child insisted on their own method, refusing to accept intervention.",
"parent_behavior": "Parent says: 'You can’t do your homework like this. Look at the question carefully

before you start!'",

"child_behavior": "Child argues: 'I just want to do it this way. Why do I have to follow your instructions?'",
"conflict_type": "Learning Method Conflict (LMC)",
"severity": "Medium"

## Output Format

Each scene should be described concisely with the trigger, process, specific behaviors of the parent and child,
and the conflict type and intensity level. Additionally, mark the start and end IDs of the dialogue segment where
the conflict occurred. Please strictly return the output in the following format:

json
L

{
"scene_id": 1,
"Start ID": The start ID of the dialogue segment corresponding to this conflict,
"End ID": The end ID of the dialogue segment corresponding to this conflict,
"trigger": "Trigger"
"process": "Process",
"parent_behavior": "Parent's Specific Behavior",
"child_behavior": "Child's Specific Behavior"
"conflict_type": "Conflict Type",
"severity": "Intensity Level"

}
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