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Introduction Results Conclusions
Caregiver-child interaction quality is an important behavioral marker in early « Strict dyad-level splits test generalization to unseen caregiver— This work presents a low-resource multimodal framework for
childhood and is commonly assessed through expert observation. However, child pairs. caregiver-child interaction quality prediction from short private
manual coding is time-consuming, costly, and difficult to scale. This challenge is * We report Quadratic Weighted Kappa (QWK), Mean Absolute videos. Instead of relying on data-intensive end-to-end video
especially significant for short, privately collected videos recorded in naturalistic Error (MAE), Macro-F1, and per-class confusion. training, our approach leverages pretrained foundation models
settings, where dataset size is often very limited and direct supervision of large » Multimodal fusion outperforms single-modality baselines, with to extract compact, interpretable audio-visual representations
video models is impractical. Prior work has explored automated parent-child high-level semantic descriptors providing the strongest individual and structured semantic descriptors. This design is well suited
interaction analysis using dialogue, nonverbal behavior, and multimodal cues, cue. for small, privacy-sensitive datasets and supports both
but robust prediction under strong data scarcity and privacy constraints remains prediction and cue-level analysis. Overall, the study suggests
underexplored. that multimodal pretrained representations are a promising

direction for scalable and interpretable interaction assessment
In this work, we formulated caregiver-child interaction assessment as a 4-level T in early childhood settings.
ordinal prediction task (scores 0-3). Instead of training an end-to-end video Audio-only 0.31 0.92 0.34 0.41
model, we investigate a low-resource pipeline that leverages pretrained Key Findings
foundation models to convert raw audio-visual signals into compact and Visual-only 0.38 0.85 0.39 0.45
semantically meaningful representations. Our goal is to determine whether * Full fusion reaches QWK 0.62 — a +0.31 gain over audio-
multimodal pretrained features can support interaction quality prediction and to Descriptor-only 0.46 0.78 0.44 0.50 only and +0.16 over the strongest single modality.
identity which cues are most informative under severe scarcity.  Semantic descriptors (QWK 0.46) are the most

Audio + Visual 0.49 0.74 047 053 informative single cue, suggesting high-level structured

signals beat raw audio/visual features in low-resource
Method Audio + Descriptor 0.55 0.68 0.52 0.57 settings.
» Errors concentrate on adjacent ordinal classes; level O

We propose a modular multimodal framework that converts raw videos into Full Fusion 0.62 0.61 0.58 0.63 and level 3 are almost never confused, supporting use as a
compact features for low-resource ordinal prediction. screening signal.

 Data & task: 4-level interaction score (0-3); strict participant/dyad-level splits.

* Audio branch: Whisper transcripts and speech cues (activity, pauses, turn- Confusion Matrix — Full Fusion (Dyad-level Test) Modality Contribution to Ordinal Prediction
taking, vocal exchanges). Full Fusion - 0.62
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* Visual branch: Frozen embeddings from a pretrained image/video encoder on Audio + Visual I 0.49
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